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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma Mo XuMHUHU JIsi 00ydarouuxcsi 8 KJIacCOB COCTaBjeHa Ha
ocHoBe TpebOoBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl OCHOBHOT'O OOLIEro o0pa3zoBaHusl, MpeACTaBIECHHBIX B DenepalbHOM
roCyJIapCTBEHHOM O0pa30BaTEIbHOM CTaHIapTe OCHOBHOTO OOIIEro oOpa3oBaHusl,
C Y4€TOM pachpee€HHbIX M0 KilaccaM IMpoBepsieMbIX TpeOOBaHMI K pe3yabTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTeIbHOM IMPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI M BJIEMEHTOB COJIEp)KaHUs, MPEJICTaBICHHBIX B YHHBEpPCAIHLHOM
KoauuKaTOpe 1Mo XMMHUH, a Takke Ha ocHOBe [IprMepHO mporpaMmMbl BOCTTUTAHUS
oOy4Jaronmxcsi Mpy MOJYYEHUH OCHOBHOTO O0OIEero oOpa3oBaHUsl U C YYETOM
KoHnuenuuu npenomaBaHusi yueOHOTO mpenmeTra «XUMHsS» B 00pa3oBaTeIbHBIX
OopraHu3ausax Poccuiickon denepauny, peanu3yrommx OCHOBHBIE
oOmreoOpa3oBarenbHble porpammsl (yTB. Pemennem Komerun MunnpocBenieHus
Poccuu, npotokoi ot 03.12.2019 N I1K-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «XUMMUS»

Bxnaa yueOHoro npeamera « XUMHs» B TOCTHXKEHHE LI€JIEd OCHOBHOTO OOIIEro
oOpazoBaHusi 00YCJIOBJIEH BO MHOTOM 3HAaY€HUEM XMMHUYECKOU HAyKH B MMO3HAHUU
3aKOHOB MPHUPOABI, B Pa3BUTHH NPOU3BOAMUTEIBHBIX CHJI OOLIECTBA M CO3AaHUHU
HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpPHI.

XUMHUSI KaK DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK pacIpOCTpaHWIIA CBOE
BJIMSIHME HA BCE 00JIACTH YEJIOBEYECKOIro CYIIECTBOBaHUS, 3aJajla HOBOE BUJICHUE
MHUpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHUE XUMHUU CITY>KUT OCHOBOM 11711 ()OPMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEICTABICHUN O MATEpPUAIbHOM €AUHCTBE MUPA;
BOXHYIO  pOJib  WUrparoT  (GopMHUpyeMble  XUMHEH  MPEACTaBICHUS O
B3aMMOTIPEBPAIEHUAX YPHEPTUU U 00 IBOJIIOIMU BEIIECTB B MPUPO/IC; COBPEMEHHAs
XUMUSl HapaBJIieHa Ha pelieHue TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJIOBEYECTBA — CBIPHEBOM, JSHEPreTUUECKOM, MHUINEBOM M HSKOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHUSI.

B ycnoBusix Bo3pacTaroiiero 3Ha4eHus XMMUU B )KM3HU 00I11€CTBA CYLIECTBEHHO
MOBBICHJIACh POJIb XMMHYECKOro 00pa3oBaHus. B miaHe couuanu3anud OHO
ABJISIETCS OJHMM U3 YyCIOBUW (OPMHUPOBAHUS HMHTEIUIEKTa JIMYHOCTU U
TapMOHHUYHOIO €€ Pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XMMHYECKUE 3HAHUS HEOOXOIUMBI JIJIs1 TPUOOPETEHUSI
OOIIEKYJIBTYPHOTO YPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAUTHCA B COLIMYME H
OTBETCTBEHHO y4aCTBOBaTh B MHOTOOOpa3HOM KU3HU OOIIECTBA, JJIsI OCO3HAHMS
BJKHOCTH PAa3yMHOI'O OTHOIIEHHMS K CBOEMY 3J0POBBIO U 3IOPOBBIO APYIHX, K
OKpY’Karolel NpupoaHON cpelie, 115l TPaMOTHOTO TTOBEICHUS IPU UCIIOJI30BAHUHT
Pa3JIMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEIHEBHOM KU3HHU.
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XuMuyeckoe 00pa3oBaHNe B OCHOBHOM IIKOJIE SIBISETCS 0a30BbIM 1O OTHOIIEHHUO
K CHCTeME OOIIEero XMMUYecKoro obpazoBaHusi. [103ToMy Ha COOTBETCTBYIOILIEM
€My YPOBHE OHO peaju3yeT NpPHUCYIIUE OOIIEMy XUMHUYECKOMY OOpa30BaHUIO
KJIIOUEBbIE€ IIEHHOCTHU, KOTOPBIE OTPa)XKaloT T'OCYAAPCTBEHHbIC, OOIIECTBEHHBIE U
WHIUBUyalIbHbIE TOTPEOHOCTH. DTUM ONpPENIEsAETCs CYIIHOCTh O0IIel cTpareruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT O peMeTa
«XUMUD).

N3yuenne mnpeamera: 1) cnocoOCTBYyeT peanu3al BO3MOXKHOCTEH st
caMoOpa3BUTUs U (QOPMHUPOBAHUS  KYJIbTYpPHl JUYHOCTH, €€ oOmel wu
(GYHKIIMOHATBFHOW TPAMOTHOCTH; 2) BHOCHUT BKJIaJ B ()OPMHUPOBAHHUE MBILIJICHUS U
TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CaMOCTOSITEIbHOW y4eOHOU
JeSITEIbHOCTH, 3KCTIEPUMEHTAIBHBIX U UCCIEA0BATEIBCKUX YMEHUN, HEOOXOTUMBIX
KAaK B IIOBCEIHEBHOW JXW3HU, TaK M B MNPO(ECCHOHATBHOU NESITEIbHOCTH; 3)
3HaKOMUT CO CHEIU(PUKOI HAyYHOTO MBILUICHHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3IVIS1a HA €UHCTBO IPUPOJBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM JTallOM B
(OpMHUPOBAHNHN €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH IOJPOCTKOB; 4) CHOCOOCTBYET
(OpMUPOBAHNIO LIEHHOCTHOI'O OTHOUIEHHSI K €CTECTBEHHO-HAyYHBIM 3HAHUIM, K
OpUpoJie, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOTMYECKOE 0Opa3oBaHuE
IIKOJIBHUKOB.

Ha3Banubie HampaBieHuss B OOYYEHHH XMMHUHU OOECIEUYMBAIOTCA CIEIMPUKON
COZIEpKaHMS NPEAMETA, KOTOPBIA SBJISAETCA IENATOTMYECKH aJallTUPOBAHHBIM
OTpakeHueM 0a30BOIl HAYKH XUMHH HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc XuMuM OCHOBHOM IIKOJIbI OPHEHTHPOBAH HA OCBOEHUE OOYYarOIIMMHMCS
OCHOB HEOPraHWYECKON XMMUU U HEKOTOPBIX MOHATHI U CBEAEHUN 00 OTAEIbHBIX
00BbEKTaX OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus mnpeamera c(HOpMHpPOBaHa Ha OCHOBE CHCTEMHOIO
noaxona K ero usydeHuro. CopeprkaHue CKIIQJBIBAETCS U3 CUCTEMBI IOHATHNA O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMHUUYECKON PEaKIUU.
O0e 3Tu cucTeMbl CTPYKTYPHO OPraHM30BAaHbI MO MPUHIUIY MOCIEI0BATEIBHOTO
pa3BUTHA 3HAHMM HA OCHOBE TEOPETUYECKUX IMPEACTABICHUN PAa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUSA, YPOBHS
ITepunonnueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU, YUCHUS
O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H, MPEIACTABICHUN 00 AJIEKTPOIUTHIECCKOM
JVCCOLMALINY BEIIECTB B pacTBOpax. TeopeTndeckne 3HaHUs paCCMaTPUBAIOTCSA HA
OCHOBE SMIIUPUYECKUA TMOJYYEHHBIX W OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OAHOTO YPOBHS K APYTOMY, BBIMOJHSAS (PYHKIUU OOBSICHEHUS
U TPOTHO3UPOBAHUSA CBOMCTB, CTPOEHHS M BO3MOXKHOCTEM NPAKTHYECKOTO
MIPUMEHEHUS U MTOIYYEHHUS U3y4aEMbIX BEIIECTB.

Takas opraHuzaiusi coJepKaHUsl Kypca CIOCOOCTBYET MPEACTABICHUIO
XAMHUYECKON COCTAaBISIIOIIECH HAay4YHOW KapTHHBI MUpa B JIOTMKE €€ CHUCTEMHOU
npuponbl. Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTH (OPMUPOBAHUS Y
00yJarouXxcs IEeHHOCTHOT'O OTHOLICHHSI K HAYYHOMY 3HAHHUIO K METO/1aM [TO3HAHUS
B Hayke. Ba)xHO Takke 3aMETUTh, YTO OCBOCHHUE COAEPKAHUA Kypca POUCXOIUT C



MPUBJICYCHUEM 3HAHUW M3 paHee H3YUYEHHBIX KypcoB: «OKpyKaloUuid MUY,
«bnomorus. 5—7 knaccel» U «Pu3nka. 7 Kiaccy.

HEJIM N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWUSA»

K HampaBneHuio  NEPBOCTENEHHOW  3HAYMMOCTH P peaau3aluu
oOpa3oBaTenpHBIX (PyHKIMHA Tpeamera «XUMHS»  TPAAUIMOHHO  OTHOCST
dbopMHpoBaHUE 3HAHUM OCHOB XMMHUYECKOM HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKON JESITEIIbHOCTH YelloBeKa M Kak OJHOIo U3
KOMITOHEHTOB MHUPOBOM KyJIbTYpHI. 3ajaua MpeaMeTa COCTOUT B (DOPMUPOBAHUU
CUCTEMBbl XMMHUYECKUX 3HAHMM — BaKHEWIIMX (PaKTOB, TOHITHH, 3aKOHOB U
TEOPETUUECKUX TOJOKEHUM, JIOCTYNMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO
XapakTepa, s3bIKka HAyKW, 3HAHUW O HAyYHBIX METOJAaX H3yYCHUs BEIIECTB U
XUMHYECKHUX PEaKIINii, a Takke B (GOPMUPOBAHUU U PA3BUTUU YMEHHH U CIOCOO0B
JeSATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOIIOJEHUEM M MPOBEICHUEM
XUMHUUYECKOTO SKCIEPUMEHTAa, COOII0/ICHUEM TpaBWJl 0€30MacHOTO OOpalleHus ¢
BEILECTBAMH B MIOBCETHEBHOM KU3HH.

Hapsngy ¢ »TumM nenu wu3ydeHus MNOpeaMera B IPOrpaMMe yTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETO
oOpazoBanus. CerogHs B oOpa3oBaHuM 0c000 3HAYMMON  MIPU3HAETCS
HAIpaBJIEHHOCTh OOy4YyeHUss Ha pa3BUTUE U  CaMOpa3BUTHE JIMYHOCTH,
(dopMupoBaHue €€ HHTEIJIEKTa U o01Ieil KynpTypbl. OOyuyeHUuEe YMEHUIO YUUThCS U
IPOAOKATH CBOE 00pa30BaHUE CAMOCTOSTENIbHO CTAHOBUTCS OIHOM U3 BaKHEUIINX
byHKIMIA y9eOHBIX MPEMETOB.

B cBA3M ¢ 3TUM IpHU U3y4YEHUH IIPEAMETA B OCHOBHOM LIKOJIE JOMHHHMPYIOLIEE
3HaYeHHe MPUOOPEN TaKUE LI, KaK:

e (GOpMHpPOBAHHWE HHTEIJIEKTYalbHO PpPA3BUTOM JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

® HanpaBJICHHOCTh OOYYEHHUS Ha CUCTEMAaTHYECKOE MPUOOIIEHUE yJaluuxcs K
CaMOCTOSITENIbHOM MO3HABATENIbHOM J1€ATENbHOCTH, HAYYHBIM METO/laM IMO3HAHUS,
(GhOpPMUPYIOITUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

e o0ecrieueHue yCIOBUHM, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YyYarOITUMUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

e (GopMHpOBaHUE YMEHHU OOBACHSTH W OLEHUBATH SIBJICHUS OKPYXAIOILIErO
MHUpa Ha OCHOBAHUU 3HAHWI U OMBITA, MMOJTYYEHHBIX MTPU U3YYCHUH XUMUU;

e (opmMupoBaHuE y 00yHaAIOMIMXCS TYMAHUCTUYECKUX OTHOIICHUN, TOHUMaHHUSI
HEHHOCTU XUMHUYECKHX 3HAHUH U1 BHIPAOOTKHU 3KOJIOTUYECKHU LEIecO00pa3HOro
NOBEACHUSI B OBITY U TPYIOBOH MAESATENBHOCTH B IENSIX COXPAHEHHUS CBOETO
310POBbS ¥ OKPYKAIOILIEW ITPUPOTHON CPEIbI;

® pa3BUTHE MOTUBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCHHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKHX LIEHHOCTEH,
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(DHIIA W HAMPABICHHOCTH NATBLHEUIIETO
oOyJeHus.

MECTO YYEBHOI'O IPEIMETA «XUMHS» B YHEBHOM IIVIAHE

B cucreme oOmero oOpa3oBanus «XuUMHsS» TpU3HAHA 00s3aTEIHHBIM
y4eOHbIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MpPEeIMETHON o06yacTu
«EcTeCTBEHHO-HAYUYHBIE TTPEAMETHI.

VY4eOHbIM IJIAaHOM Ha €€ U3ydeHue OTBeIeHO 136 yuyeOHBIX YacoB — 110 2 4 B
HeJeto B 8 U 9 Kilaccax COOTBETCTBEHHO.

JIist KaXkaoro kiacca MpeayCMOTPEHO pe3epBHOE yd4eOHOE BpeMsi, KOTOPOE
MOJKET OBITh HMCIIOJIB30BAHO yYaCTHHUKAMHU OOpa30BaTENBHOrO IMpolecca B LENAX
dbopMupOBaHUs BapUaTUBHOM COCTABJISIIONIEH COAEp KaHUsI KOHKPETHON paboueit
nporpamMmbl. [lpu 3TOoM oOs3arenbHas (MHBapUAHTHAsl) 4YacTb COJEp KaHUs
IpEeIMETA, yCTAHOBJIEHHAs TPUMEPHOU paboydeil MporpaMmoii, u BpeMsi, OTBOJAUMOE
Ha e€ U3y4YeHHE, TOJKHBI ObITh COXPaHEHBI MMOJHOCTHIO.

B crpykType npumepHoil paboyell mporpamMmbl Hapsay C IMOSCHUTEIbHON
3aMKMCKOM BBIIETIEHBI CAEAYIOIINE Pa3IEIbl:

® IUIAHMPYEMBIE pE3YyJbTaThl OCBOEHUS YYEOHOro mnpeaMera «XuMus» —
JMYHOCTHBIE, METANPEAMETHBIE, IPEMETHBIE;

e cojepxaHue yueOHOro npeamera «XuMHsDy 1o rojaM o0ydeHus;

® [PUMEPHOE TEMAaTUYECKOE IUIAHHUPOBAHUE, B KOTOPOM JETAIM3UPOBAHO
CoJIep KaHUe KaXKJI0M KOHKPETHOW TEMbI, YKa3aHbl KOJMYECTBO YACOB, OTBOJAMMBIX
Ha e W3yuYeHHEe, W OCHOBHbIE BHUJbl YYEOHOW JEATEIBHOCTH YYEHHKA,
dbopMupyeMble MpU H3YYEHUH TEMbI, MPUBEAEH IMEpeueHb JIEMOHCTpaLuH,
BBITNIOJIHAEMBIX YUUTEIEM, U NIEpeUeHb PEKOMEHAYEMBIX JIa0OpAaTOPHBIX OIBITOB U
IPAKTUYECKUX pabOT, BHIMOIHIEMbIX YUAIIUMUCS.

COAEPXKXAHHUE YYEBHOI'O IIPE/IMETA

8 kiacc

ITepBoHaYa/IbHbIC XUMHUYECKHE TIOHATHS

[IpeameT xumuu. Poib XuMuu B )KU3HU YesiOoBeKa. Teia u BeniectBa. uznyeckue
CBOMCTBA BelIeCTB. ArperaTHoe cocTosiHue BeiiecTB. [loHsTre 0 MeTo1aX MO3HaAHUS
B XuMuu. XuMHS B cHucTeMe Hayk. YucTteie BemiectBa U cMecd. CrocoObl
pa3aeneHust CMeCeH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOKHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckass popmysa. BajaeHTHOCT, aTOMOB XMMHUUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTENbHAs aToOMHas Macca. OTHOCHUTEIIbHAS
MOJIEKyJIsipHag macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.



dusnueckre U XUMHUYECKUE SBICHUS. XUMHUYECKas PEakius U e€ MPU3HAKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PeaKIil (COeqMHEHUS, pa3IOKEHHUs, 3aMEIlIeHUsI, 0OMEHa).

XHMMHYECKHUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYJI0H, ¢ paBUIaMu
paboThI B 1a00paTopuu 1 IpuéMamMu oOpaleHus ¢ 1a00paTopHbIM 000pYI0BaHUEM;
U3Y4YeHHUE U OMUCaHUuEe (PU3MUECKUX CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB;
HaOmoAeHne Gpu3nueckux (MIaBjIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B
CTYNIKE, KWIICHHE€ W KOHJICHCAIUS BOJbI) M XWMHUYECKHX (TOPEHUE CBEYH,
MPOKaJMBaHUE METHON MPOBOJOKU, B3aUMOJICUCTBUE MEJa C KUCIOTOM) SIBICHUH,
HAONIOZICHUE W OINHWCAHWE TPU3HAKOB TMPOTCKAHUS XUMHYECKUX PEaKIUit
(pasznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus,
paznoxenue ruapokcuaa Menu(ll) mpu HarpeBaHum, B3aUMOJICUCTBUE JKelie3a C
pactBopoM cosit Meau(Il)); nyuenne cnocoOoB pazaeneHus cMeceil (¢ TOMOIIbIO
MarHuTa, (uIbTpoBaHWE, BBIMAPUBAHHME, JUCTWUISIMS, XpoMarorpadus),
MIPOBE/ICHUE OYKMCTKU MOBAPEHHOW COJIM; HAOJIOJEHUE U ONHMCAHHUE PEe3yIbTaTOB
MPOBEICHUS OIMbITa, WJUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHMsI MAcChl; CO3JaHUE
MoieNiel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecs razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT M IpocToe
BemecTBo. HaxokneHuwe kucimopoaa B OpHUpoAe, (U3MUECKUE M XUMHUYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcunabl. I[lpumenenune kucnopoaa. CrocoObl
NOJIyYeHHUs] KUcIopoAa B JabopaTOpuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — aJioTponHas MoAU(PUKaLKs KUCIOPOIa.

TernnoBoit 3¢ (HeKT XUMUYECKON peaKIui, TEePMOXUMHYECKUE YPaBHEHHUS, IK30- U
DHAOTEPMHUYECKHE PEAKIMU. TOIIMBO: Yroib WU METaH. 3arpsA3HEHHE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemMeHT u npocroe BeecTBo. Haxoxaenue Bogopoaa B IpUpoLeE,
duznyecKre 1 XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOObI osTyueHus. Kuciaotsl
U COJIH.

KonunuectBo BemectBa. Moib. MonsipHast macca. 3akoH ABoraapo. MossipHbIi
00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHHUSIM.

dusnueckne cBoKCTBa BOAbl. Bona kak pactsopureins. PactBopel. HackienHbie
Y HEHACBIILCHHBIE PacTBOpbl. PacTBOpMMOCTH BewiecTB B Boae.MaccoBas mois
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OcHOBaHuA. Poib pacTBOpoB
B NPUPOJEC M B KU3HMU 4eJoBeKa. KpyroBopoT BOAbl B MpUPOAE. 3arps3HEHUE
MpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeguHenui. Oxcunbl. Krnaccudukarms
OKCUJOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromme. HomeHkmaTypa okcuioB (MeXKIyHApOAHAS U TPUBHAIIbHAS).
Pu3nYECcKrne U XUMUYECKNE CBOMCTBA OKCUIO0B. [losyueHne okcuaos.

OcnoBanus. Knnaccuduxaiyst ocHoBaHUI: MIENOYN U HEPACTBOPUMBIE OCHOBAHUSI.
HoMmenknaTtypa ocHoBaHuM (MeXIyHapoIHass W TpuBUalbHas). Dusznueckue u
XMMHUYECKHE CBOWCTBA OCHOBaHMM. [lomyuenne ocHOBaHMM.
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Kucnoter. Knaccudukammst kucnor. HomeHkmarypa KucimoT (MeXIyHapoaHAs U
TpuBuanbpHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAl akTUBHOCTU
MetaiuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknarypa cosielt (MexayHapo/iHas U TpuBUalbHasA). OU3NUYECKUe U
XMMUYECKHE CBOMCTBA coliei. [lomyuenue conen.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

XHUMUYECKHUIN SKCIEPUMEHT: KAY€CTBEHHOE ONIPEACIICHUE COAEPKAHUS KUCTIOPOa
B BO3[yXe; TMOJyYCHHE, COOWpaHWe, pACIIO3HABAHUE W W3YYCHUE CBOWCTB
KUCJIOpO/a; HAOIIOJICHHE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJAOM U YCIOBUS
BO3HMKHOBEHUS U MpEKpalleHusi ropeHus (Imoxkapa); 03HaKOMJIEHHE ¢ 00pa3namu
OKCUJIOB U OINHCAaHUE HMX CBOWCTB; MOJy4YEHUE, COOMpAHHUE, PACIO3HABAHHUE H
M3YUYEHHE CBOMCTB BOJOpOJa (FOpEHHE); B3aUMOJEHCTBUE BOJOPOJA C OKCHAOM
mMenu (II) (BO3MOXKHO MCMOIB30BaHUE BUACOMATEPUATIOB); HAOIIOIeHHE 00pa3IoB
BEIIIECTB KOJIMYECTBOM | MOJb; HCCIeOoBaHUE OCOOEHHOCTEM pacTBOpPEHUs
BEIIECTB C pAa3JIM4YHOM pPACTBOPUMOCTBIO; MPUTOTOBICHHE PACTBOPOB C
OIPEICIIEHHON MAaCCOBOM JIOJIC paCTBOPEHHOTO BEIIECTBA; B3AMMOJICICTBHE BOIbI
c MertaulamMu  (HaTpueM U KaiublueM) (BO3MOXXHO  HMCIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); OIMPEACICHUE PACTBOPOB KHUCIOT MU WIEIOYEH C TOMOIIBIO
WHUKATOPOB; HCCJIEIOBAaHUE OOpPAa3IOB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB; HaOJII0JICHUE M3MEHEHHsSI OKPACKU WHJIUKATOPOB B PAcTBOpPAx KHUCIOT U
niesnioveil; u3ydyenue B3aumojencTBus okcunpa menu (II) ¢ pactBopom cepHoi
KUCJIOTBI, KHCJIOT C METajulaMH, pPEaKuid HEUTpalnu3aluu; IOJyYCHHE
HEpPACTBOPUMBIX OCHOBAHHWI, BHITECHEHUE OJHOIO METAJIa JPYTHMM K3 PacTBOpa
COJIM; PEIIEHUWE OHKCIECPUMEHTAIBHBIX 3afady mno TeMme «BaxHeimume Kiaccel
HEOPraHUYECKUX COCIUHEHUIN.

Hepuoanuyeckuii 3axkoH u [lepuoanyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
. I. MenneneeBa. Ctpoenne aToMOB. XUMH4YECKasi CBsA3b. OKUCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[TepBbie MOMBITKH KIacCUPUKAUA XUMUYECKUX AJIeMEeHTOB. [oHsTHE O rpymmax
CXOJHBIX DJEMEHTOB (IIEIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJIbl, TaJIOTEHBI,
WHEPTHBIC Ta3bl). ODJIEMEHTHhI, KOTOpble 00pa3zyloT amdOTepHbIE OKCHUIIBI U
TUAPOKCHUJIBI.

Ileppnogmueckuit 3akoH. Ilepuomnueckas cucTEMa XUMHUYECKUX DJIEMEHTOB
. . Menneneea.  KopoTkonepuogHas ¥ JUIMHHONEPUOAHAs  (HOPMBI
[Tepuoanueckon cucrembl xuMudeckux 3iemMeHToB 1. . Menneneesa. [lepuonsl u
rpynnbl. @U3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOIA U TPYIIIbI
AIIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX siaep. M3oromnbl. Onektponbl. CTpoeHue
AEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunonnueckoit cucremsl [. . MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paauyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METATMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U Nepruoaam. 3HaYEHUe
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[Teproanueckoro 3akoHa u [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIA
pa3BuTHs HAyKH U NpakTuku. . 1. MenaeneeB — y4E€HbIN U Tpa)IaHUH.

Xumuueckass cBs3b. KoBanieHTHas (MOJsipHAasl M HEMNOJIApHAsi)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAs CBSI3b.

Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponecchbl
OKHUCIICHHUSI U1 BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

XVUMHUYECKUI DKCIEPUMEHT: U3ydeHHe oOpaslloB BEIIECTB METAIOB U
HEMETAIUIOB;, B3aUMOJECHUCTBUE THUIPOKCUAA IMHKA C PacTBOPAMHU KHUCJIOT H
HIEJIOYEN; MPOBEAECHUE OIbBITOB, HWUIKOCTPUPYIOIMIUX HTPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (rOpEeHHEe, PEaKIuy Pas3IoKEHUs, COCTUHECHUS).

Me:xknpeamMeTHble CBSI3U

Peanmzamusi MeXmnpeaMETHBIX CBSI3eM MpPU HW3YYCHUH XUMHUU B 8 Kjacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX MIPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1Iue ecTecTBEHHO-HAYUYHbIE IOHATHSA: HAy4dHbIM (akT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(uKalus, MNEepUOJUYHOCTb, HaONIIO/IEHNUE,
HKCIEPUMEHT, MOJEIUPOBAHHE, U3MEPEHHE, MOJIETb, SBJICHUE.

®dusuka: mMatepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
pPalvOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUI 3apsl, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSHHE BEIECTBA, Tra3, (U3MYECKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJbI, MOJE3HBIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 knacc

BemectBo 1 xuMnuueckas peakuus

Ilepuonnueckut 3akoH. llepuomnueckas cucreMa XHUMHUYECKUX JJIEMEHTOB
. . Menneneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XAMHWYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJINS, KAJIbLIUA U UX COCTUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEeMEHTOB B llepuomuueckon cucremMe u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTAIIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HoMeHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHAPOAHAS U
TpUBHaIbHAs1). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IMYHBIM
KJIACCaM HEOPraHUYECKUX COCIAUHEHHM, TCHETUYECKas CBA3b HEOPTraHUYECKUX
BEIIECTB.

Knaccudukanus XuMUYeCKUX peakiuil o pa3aTudHbIM MIPU3HAKaM (110 YHUCITY |
COCTaBy Yy4YacTBYIOIIMX B PEaKIHUU BEIIECTB, MO TemIoBoMy 3ddeKTy, To
U3MEHEHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
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YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsiTue o ckopocTu xumuueckod peakuuu. llonatue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOr€HHBIX U I'E€TEPOTrEeHHBIX
peakumsax. lloHsaTe O XuMHU4YeCcKOM paBHOBecHHM. PakKTOpPbI, BIHSIOLIME Ha
CKOPOCTbh XMMUYECKOHN PEAKLIMHU U TIOJI0)KEHUE XUMUYECKOIO PABHOBECHSI.

OKHCINTENBEHO-BOCCTAHOBUTEIILHBIE peakuuy, AIEKTPOHHBIN Oananc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBineHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 37IEKTPONUTHYECKON AUCCOUMUALNU. DIEKTPOJIUTHI U HE- AIIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun moHHOro oOMeHa. YcoBHMsSI NPOTEKaHUs peaklUUid MOHHOTO OOMEHa,
IIOJIHBIE WM COKpalIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHUI U coJiell B CBETE MPEJCTABICHUN 00 3JEKTPOIUTHYECKOM TUCCOLUALINY.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApONIH3E COJIEH.

XVWMHUYECKUM DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAJUIMYECKHUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAUIOB U HeMeTauioB (rpadura H
aliMasa), CJIO)KHBIX BELIECTB (XJOpuAa HATpUs); HUCCIECJOBAaHHE 3aBHUCHUMOCTH
CKOPOCTH XHMMHUYECKOMW pEeaKkIMH OT BO3JACHCTBUSA pa3IMYHBIX (PAKTOPOB;
MCCIIEIOBAHNE AJIEKTPONPOBOJIHOCTH PACTBOPOB BEWIECTB, MPOLECCA AUCCOLUALAN
KHCJIOT, IIeJoYeld U cosied (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
MIPOBEJICHHUE OMNBITOB, UJUTFOCTPUPYIOLIUX NPU3HAKH MPOTEKAHUS PEAKIIM HOHHOTO
oOMmeHa (oOpa3oBaHHE OCajlika, BbIJEJIEHUE raza, oOpa30oBaHUE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakuuu pas3lioKEHHUs, COCTUHEHMs); Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEAaKUMl HAa HWOHBL, pELICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

HewMmeraisl 1 ux coequHeHus

OOmiasi  xapakTepucTHKa TrajJoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHMYECKHME CBOMCTBA Ha IMpHUMEpPEe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTalaM{, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BaKHEWIMe XJIOpPUIbI U UX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3iemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

CrpoeHue u (pu3nyecKkue CBOMCTBA MPOCTHIX BELIECTB — KUCJIOPOJA U CEpHI.
AnnoTponHble MOAU(UKAIIMM KUCIOPOAa U cepbl. XUMHUYECKHUE CBOMICTBA CEpBHI.
CepoBoopo, ctpoeHue, (pu3nyeckrue u XuMudeckue cBocTBa. OKCHUIBI Cephl Kak
IPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCI0Ta, PU3NUECKHEe U XUMUYECKUE
cBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
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XUMHYECKUE PEaKIny, JIEKAIINEe B OCHOBE MPOMBINIIEHHOTO CIOC00a MOTyYeHUs
cepHoit kucioThl. [Ipumenenue. Conu cepHOI KUCTOTHI, KAUECTBEHHAs PEaKIMs Ha
cynbdar-uon. HaxoxneHue cepbl U €€ COCNMHEHHI B TIpHUpOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepucTtuka 3JieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

A3oT, pacmpocTpaHeHHEe B Tpupojae, (pU3MdYecKne W XUMHUYECKHE CBOMCTBA.
KpyroBoport a3ora B npupoje. AMMHak, ero Gpu3ndeckue 1 XUMHIECKUE CBOMCTBRA,
noyryueHue W mnpuMeHeHune. Comu aMMOHHS, WX (DHU3UYCCKHEC W XHUMHYCCKUE
CBOICTBa, mMpuMeHeHHe. KadecTBeHHas peakmus Ha WOHBI aMMOHHUA. A30THas
KHCIIOTa, €€ ToJydeHne, (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (00mmMe Kak
MIPEICTaBUTENS Kiacca KUCIOT U crienuduaeckue). Mcnmoap30BaHne HUTPATOB U
coJieil aMMOHHS B KaueCTBE MUHEPAIbHBIX Y00peHui. XUMHUUECKOE 3arpsi3sHEeHHUE
OKpYXalolel cpebl COCNUHEHUSIMU a30Ta (KUCJIOTHBIC OXKIHU, 3arps3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).

®docdop, amnorponHsie Moaudukanuu (ochopa, GuznUecKre U XUMHUUECKHE
cBorictBa. Okcup pochopa(V) u dbochopHas kucinora, Gu3ndIecKue 1 XUMUISCKUE
cBoiicTBa, moiydeHue. Mcmonb3oBanue QocdaTtoB B KadecTBE MHUHEpAJIbHBIX
ya00pEeHHUH.

O6mas xapakrtepuctuka 3iemMeHTOB I[VA-rpynmbel. OCOOEHHOCTHM CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCICHUSI.

Yriepoa, amwioTponmHbie MOAWGUKAINKM, pPacHpOCTpaHCHHUE B  MPHUPOJIE,
dbuznyeckue M XUMUUYECKUE CBoMcTBa. AncopOmusi. KpyroBopoT yriepona B
npupoze. Okcubl yriaeposa, ux puzndeckrne 1 XMMUYECKUE CBOMCTBA, IEUCTBUE HA
JKUBBIE OpPTraHW3MbI, IIOJYYEHHUE U MPUMEHCHHE. OKOJIOTHYECKHE MPOOIEMBI,
CBsi3aHHBIE C OKcHioM yriiepoaa(IV); runoTesa rmo0anbsHOTO MOTEIICHUS KIIMMAaTa,
MapHUKOBBIN P ekT. YronbpHas KUciaoTa 1 €€ coliv, X (GU3NIECKUE U XUMUIECKUE
CBOICTBA, Moxy4yeHue u npuMmeHeHue. KauectBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34UCTBE.

[lepBoHavyasibHbIE TIOHSATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
Wx coctaB n xumudeckoe crpoernne. [loHsTre 0 OM0TOrHYeCKH BAKHBIX BEIECTBAX !
Kupax, OelKkax, yrieBojaX — M WX POJM B JKH3HU YeJOBeKa. MarepuanbHOe
CIMHCTBO OPTaHUYECKUX U HEOPTAaHUICCKUX COCTUHCHUM.

KpemHwnii, ero ¢pusndeckue 1 XMMUYECKHUE CBOMCTBA, MTOTYYCHUE U TPUMEHEHHE.
CoenuHenust kKpeMHus B ipupojie. O0uue npeactaBieHus 00 okcuae kpemaus(IV)
U KpeMHHEeBOW kuciore. CHIMKATBI, WX HCIOJIL30BAaHHE B OBITY, MEIUIUHE,
MPOMBINIUICHHOCTH. BaxkHeHIe CTpouTeNbHbIE MaTepHalibl: KEpamMHuKa, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

XVWMHUYECKHUIN HKCIIEPUMEHT: H3y4YeHHE OOpa3lloB HEOPTaHMYECKHX BEIECTB,
CBOWCTB COJISTHOM KUCJIOTBI; IIPOBEJICHUE KAYECTBEHHBIX PEAKIIMI Ha XJIOPUI-HOHBI
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¥ HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKalomue GU3NIecKue 1
XUMHUYECKUE CBOMCTBA TaJIOTEHOB W UX COEAMHEHUI (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oO0pa3naMu XJIOPHUIIOB (TallOT€HUJIOB);
O3HAKOMJIEHUE C 00pa3liaMH Cephl U €€ COeTUHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); HAOIIOJCHUE Tpoliecca OOYTiIMBaHUs caxapa IMoj JACUCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTHI; M3YYEHUE XHUMHYECKHX CBOICTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJIeHWEe TpHu3HaKa €€ MPOTEKaHWs; O3HAKOMIICHHWE C (HU3UYECKUMU
cBOMcTBaMH a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBHIX U (HOCHOPHBIX YAOOPEHUIl; MOTydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMMAKa; IPOBEIACHUE
KaueCTBEHHBIX PEAKIMI Ha MOH aMMOHUA U (ocdaT-uoH U U3ydyeHHE MPU3HAKOB UX
IIPOTEKAHMS, B3aNMOJCHUCTBUE KOHUECHTPUPOBAHHOW a30THOM KHCIIOTBI C MENBIO
(BO3MOKHO VICIIOJIb30BAHUE BUJICOMATEPUAIIOB); U3y4ECHUE MOJIEIIer
KPUCTAJUIMUECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa; O3HaAKOMJIICHHE C
MPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a; MOJIydeHHe, COOMpaHue, paclio3HaBaHUE M U3y4YCHUE
CBOMCTB YTJIEKHUCIIOTO ra3a; MpOBEJCHNE KaUeCTBEHHBIX pPeakluii Ha KapOoHAT- U
CUJIMKAaT-UOHbl W U3YYCHUE MPU3HAKOB HUX MNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIIMKATHOU ITPOMBILIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIIBHBIX 33144
1o TeMe «BakHenIe HeMeTauibl U UX COCTUHECHUS».

Metamibl 1 UX COEAUHECHUS

OO6m1as xapakTepUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nosnokeHus B [lepuoanueckon cucreme xumuaeckux 3aneMeHToB 1. 1. Menneneesa
U CTpoeHUs aToMOB. CTpoeHne MeTauioB. MeTtaimmmyeckast CBSI3b U METAJUINYECKast
KPUCTAUINYECKAsT PEIIETKA. ODJIEKTPOXMMHYECKUN PAJ HANPSIKEHUA METAJUIOB.
duznyueckre U XMMHUYECKHE CBOMCTBa MeTauioB. OOmmMe crnocoObl MOTy4YeHUs
MeTtasuioB. [loHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT
kopposun. CrjiaBbl (CTaib, YyT'YH, QIOPATIOMHHHUI, OpOH3a) M UX NMPUMEHEHUE B
OBITY W IPOMBIIIJICHHOCTH.

[llenounsle MeTauibl: IOJOXKEHUE B llepuomnueckor cucremMe XHUMUUYECKUX
sanemeHToB JI. 1. MeHneneeBa; CTpO€HUE MX aTOMOB; HAXOXKJICHHUE B MPUPOJE.
duznyeckre U XUMUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U
TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COEJIMHEHUMH.

IllenouyHO3EMEBHBIC METaJLIbI MarHum 5 KaJIbLIUM: MMOJIOKECHUE
B [leproanueckou cucreme xumuueckux syeMeHToB . 1. MenneneeBa; ctpoeHue
MX aTOMOB; HaXOXJEHUE B pupojie. PU3nuecKkre 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueluie coequHEHHs KalblUs (OKCHI, THUIPOKCHI, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmomuHuii: nonoxxkenue B lleprognueckoil cucteMe XUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa; CTpoeHHME aToOMa; HaxOXAeHHWE B mnpupoje. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJIOMUHHS.
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Kenezo: mnonoxenue B Ilepmogmyeckon cucreMe XUMHUYECKHUX DJIEMEHTOB
J. . MenaeneeBa; CTpo€HUE aTOMa; HAXOXJEHHE B mpuponae. Pusmyeckue u
XUMHUYECKUE CBOMCTBa »xene3a. Okcuabl, ruapokcuabl u conu kenesa(ll) u
xenesa(I1l), ux cocras, CBOMCTBA U MOJTyUYCHHE.

XVMMHUUYECKHUI IKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3llaMyd METAJJIOB U CIUJIaBOB,
UX (QU3NYECKUMH CBOWCTBAMH; H3YUYECHHE PE3YJIbTaTOB KOPPO3UU METAILIOB
(BO3MOXXHO HCIOJIb30BaHUE BHUJIEOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJICHCTBHUS
OKCH/JIa KaJIbIIUSI U HATPHUSI C BOJIOM (BO3MOKHO UCITOJIb30BAaHUE BUCOMATEPUATIOB);
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI; MpOLECCAa TOPEHUS XKeje3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHUE  BHUJEOMATEpPUANIOB);  IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMI Ha MOHBI (MAarHusl, KalablUs, aTlOMUHUSA, ITMHKA, xkene3a(1l)
u sxeneza(lll), memu(ll)); HaOmromeHne W OMHCAHUE TIPOIECCOB OKpPAITUBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJIus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); UCCIIEJOBaHUE aM(DOTEPHBIX CBOMCTB T'MIPOKCHIA ATIOMUHUS U
TUAPOKCUA LIMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/a4 1o teme «Baxuelmue
METAJUIbI K KX COCIUHEHHUS.

XuUMus U OKpy>Karolas cpeia

HoBble Marepuansl u TexHoJIOTMU. BemecTtBa u Marepuainbsl B MOBCEIHEBHOMN
JKW3HU 4YeloBeKa. XWMUS U 3[0pOBbe. be3onacHoe HCHoJib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. llepBas momMomb NpH XUMHUYECKHX OXKOTax
1 0TpaBiicHUAX. OCHOBBI 3KOJIOTUYECKON IPAMOTHOCTU. XUMHUYECKOE 3arpsi3HEHNE
OKpY>Karolien cpebl (mpeenbHas 10mycTuMas KonreHTpaus seniects — [1J1K).
Ponp xuMuu B pelieHnH 3KOJIOTHYECKUX MPOOIeM.

[IpupoaHble MCTOYHHUKHM YIJIEBOJOPOAOB (Yroyib, MNPUPOAHBIA Tra3, He(dTb),
MPOAYKTHI UX TIepepabOTKHU, UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XUMHUYECKUIN SKCIIEPUMEHT: U3ydYeHUE OOpasIoB MaTEpHUaloB (CTEKJIO, CILJIaBbI
METAJIJIOB, IOJIMMEPHBIE MATEPHUAIIBI).

MexnpeaMeTHbIe CBSI3U

Peanuzanuss MeXmpeaMETHBIX CBs3€d MpU M3yYeHUH XUMHUM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHME KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SIBJSIOMUXCS CUCTEMHBIMU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT O ITMKJIa. Peanu3arius MexXmpeIMETHBIX CBA3EH MPU U3YUCHUN
XUMUH B 9 KJ1acce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMIUXCS CHCTEMHBIMHU IS OTIACITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOmme ecTecTBEHHO-HAyYHBIC ITOHATHS: HAYYHBIA (akT, THIOTe3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMs, IEPUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJIEb, SBJICHUE, IapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTCPHAIIHI.

dusnka: mMatepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUI, U30TOIIHI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH, ~ JTUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTb, KPUCTAIITNIECKAS
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peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.
buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbBIC
yI0OpEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.
['eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIE  pEe3yJdbTAThl  OCBOEHUS IPOrpaMMbl  OCHOBHOIO  OOILIEro
o0Opa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyY€HUsT XMMUU B €IUHCTBE Y4eOHON U
BOCIIUTATEIBHON AesaTenbHOCTH OpraHnu3aiiuy B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCUMCKUMHU COLMOKYJBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATBIMA B OOILIECTBE IMpaBUJIaMU M HOPMAMH IOBEIECHUS U CIIOCOOCTBYIOT
IIpoLECCaM CaMOIIO3HAHM, CAMOPA3BUTHS U COLIMAIIN3ALMN 00yJarOIUXCSl.

JIMYHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE  pEe3yJdbTaThl OCBOEHUS IPOrpaMMbl  OCHOBHOIO  OOILEro
o0Opa3oBaHUs JOCTHUTalOTCSd B XOJ€ OOyYeHHs XMMUU B €IUHCTBE Y4EOHOH H
BOCIIUTATENBHON AesTeNbHOCTH Opranu3aiui B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCHUMCKMMHU COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATBIMA B OOILIECTBE IMpaBUJIaMU M HOPMAMH IOBEIECHUS U CIIOCOOCTBYIOT
IpoLeccaM CaMOIIO3HAHMsL, CAMOPA3BUTHSI U COLIMATIN3ALUN O0yUYaIOIIUXCH.

JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YUCJIE B YACTH:

IaTpuoTHYECKOT0 BOCTIMTAHUS

1) ICHHOCTHOT'O OTHOIIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U
HAyYHOMY HACIIC[IMI0, TOHUMAaHHWS 3HAYCHUS XHUMHUYSCKOH HAyKH B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMAIMe o
NEPEIOBBIX JOCTMKEHUSAX W OTKPBITUSAX MHPOBOM M OTCUSCTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

I'pakaaHCKOro BOCIMTAHUSA

2) TpeACTaBICHHMS O COLMAIBHBIX HOPMaX U MPaBWIAX MEXINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  Yy4EOHO-MUCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NeATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW JEATENbHOCTH NpHU
BBIMIOJITHEHUH Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAaHUIO
¥ B3aMOITOMOIIIH B IPoI1Iecce 3TOM y4eOHO AesITENbHOCTH; TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIIEICTBUM ITOCTYIIKOB;
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I{eHHOCTH HAYYHOTO NMO3HAHUSA

3) MUPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE U XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLINX
OCHOBY JIJIi IOHMMaHMSI CYITHOCTH HAay4YHOW KapTHUHBI MUpa; MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS NPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha TOJyY€HHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl 0OBSICHEHUS HAOJI0JaEMBbIX MPOIECCOB U SIBJICHUN;

5) mo3HaBaTeNbHON, MHPOPMAITMOHHON ¥ YUTATEIBCKON KYJIbTYPhI, B TOM YHUCIIC
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYYEHHUIO M TO3HAHHUIO, JIIOOO3HATENLHOCTU, TOTOBHOCTH H
CIIOCOOHOCTH K  camMo00pa3oBaHUIO, TMPOEKTHOM M  HCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbSA

7) OCO3HAaHMUSI TEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KU3HU, OCO3HAHUS TMOCIEICTBUA U
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOMA, HAPKOTUKOB, KYpEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

TpynoBoro BocnuraHus

8) mHTEpeca K MPaKTUIECKOMY M3yUeHUIO TIpodeccHii u Tpyia pa3audHoro poja,
YBa)KE€HHE K TPYAY U pe3ysbTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT TMPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHOTO  BbIOOpa
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U TTOTPEOHOCTEH;
ycrenrHon npodeccuoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH;
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

JKOJIOrMYeCKOro BOCIIMTAHUA

9) aK0JIOTUYECKH 11€J1€CO00Pa3HOr0 OTHOUICHUS K TPUPOE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €& CyYIEeCTBOBAHMS, MOHUMAHMS IEHHOCTH 3I0pPOBOTO U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHMS LIEHHOCTH COOJIIOJCHHUS
paBuJ O€30MaCHOTO MOBECHUS IpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOKAIOLIUX 3I0POBBIO U )KU3HU JIFOJIEH;

10) cnocoOHOCTH NMPUMEHATH 3HAHMS, MOJTydaeMble MPU U3YUYEHUU XUMHH, IS
pELICHUsT 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIECW MPUPOAHOW CPENOM, MOBBILICHUS
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YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJ00AIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHUs TOCPEACTBOM METOJI0OB XUMUU;

11) oSKoJOrMYECKOro MBIIUIEHUS, YMEHHUS pYKOBOJCTBOBATbCSI MM B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN U COL[UATIbHOMN IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMETHBIX PpE3yJIbTAaTOB  BBIACISIOT 3HAYUMBIE IS
dbopMHpoOBaHUS MUPOBO33pEHHUS 00IIIEHAYYHbIC TTOHITHS (3aKOH, TEOPHsl, TPUHITUII,
rurnoresa, paxT, cucrema, Mporecc, SIKCIEPUMEHT U JIp.), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U IMO3BOJSIOT HA OCHOBE 3HAHMU W3
TUX TPEIMETOB (POPMUPOBATH MPEACTABICHUE O IEJIOCTHOM HAayYHOM KapTHUHE
Mupa, 17} YHUBEPCAJIbHBIC yueOHbIe NEeNCTBUSA (mo3HaBaTeIbHbIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIeunBalOT (OPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
NEeSATEIbHOCTH.

MeranpeaMeTHbIe Pe3yNbTaTbl OCBOEHUS 00pa30BATENbHONM MIPOrpaMMbl IO
XUMUU OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JIEHCTBUIMHU, B
TOM YHCJIE:

ba3oBbIMU JIOTMYECKUMU AeHCTBUAMH

1) ymeHueM HCIOJIb30BaTh MPUEMBI JIOTHUYECKOIO MBIIIICHUS MPU OCBOECHUU
3HAHUU: PacCKpbIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBLACNATh UX XapaKTEpPHbIE
IIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH IOHSTHSMH), HCIIONb30BaTh
HNOHSTHS JJI1 00OBSICHEHUS OTACNIbHBIX (PAKTOB U ABJICHUH; BHIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIACCU(PUKALMU XUMUYECKHX BEIIECTB M XUMHUECKHUX pEaKlui;
yCTaHaBIMBAaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU H3y4YCHUS;
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHAYKTHBHBIC, IETyKTUBHbBIE, IO aHAJIOTUH);
JienaTh BBIBOJIbI U 3aKITFOUEHHUS;

2) yMEHHMEM NpPHUMEHSATh B MPOLECCe MO3HAHUS MOHATHUS (MpPEeIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh LIMPOKO MIPUMEHSEMbIE B XUMUU MOJICIIbHBIE TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEeMEHTa), XuMmudeckas Gopmysia U YypaBHEHUE
XUMHUYECKON peakluy — MpHU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4; C YUYETOM
3TUX MOJEJBHBIX MPEICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYLIECTBEHHBIE
IPU3HAKU U3Y4aEMBIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XUMUYECKUX PEaKIUi;
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B M3Y4YaeMBbIX IpPOLECCax U SABICHUSX; NpeajaraTtb KpUTEpUU IS
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOSTEILHO BHIOMPATH
croco0 pemieHust yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHUS,
BBIOMpATh HauOoJsiee NOAXOASIIMA € YYETOM CaMOCTOATEIbHO BBIJIEIEHHBIX
KpUTEPHUEB);

Ba3oBbIMH HccJI1e10BATEILCKUMH AeHCTBUAMH
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3) yMEHHEM HCHOJb30BATh MOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MPaBUIBHOCTH BBHICKA3bIBAEMBIX CY>KJICHUI;

4) npuoOpeTeHHe OmblTa IO IUIAHWUPOBAHUIO, OpPraHU3allid M IPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET
O MpojeIaHHON paboTe;

Paboroii ¢ undopmanmen

5) ymeHueM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIMUTEpAaTypa XUMHUYECKOIO COJEpXkaHUSA, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa); KpPUTHUYECKH OLEHUBATh MNPOTHBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

6) yMEHMEM NPUMEHSATh Pa3jIMyYHble METObI U 3aIPOCHl MPHU MOUCKE U OTOOpE
UHPOpPMAllMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBIOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONPEEIEHHOTO TUIIA; IPUOOPETEHHE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUHBIX IOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeAcTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popmMamu rpaduKi 1 KX KOMOMHAIUSAMY;

7) yYMEHHEM UCHOJb30BaTh MW aHAJWM3MPOBAaTh B IIpollecce YYEOHOU W
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHPOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl;

YHuBepCcaJIbHbBIMM KOMMYHUKATHUBHBIMHU AeHCTBUSAMH

8) yMeHHeM 3a71aBaTh BOIIPOCHI (B XOJI€ AUAJIOTA U/ W JUCKYCCUH) TIO CYIIECTBY
oOcykgaemMol Tembl, (OPMYIHpPOBATH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIJIOKEHHON 3a/1a4K;

9) mpuoOpereHue omnbITa MPE3EHTAUU PE3YJIbTATOB BBINOJIHEHUS XUMHUECKOIO
IKCIIepUMEHTa (JTa0OpaTOPHOTO OMBITA, Ja0OPATOPHOUN PaObOTHI MO MCCIIETOBAHUIO
CBOICTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MO3HABATEIBHOU W
UCCJIEIOBATENILCKOW JIEATENIbHOCTH TPH PELIEHUH BO3HUKAIOMIMX MpoOjieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, 0OMEH
MHEHUSMH, «MO3TOBBI€ IUTYpPMbI», KOOPAMHALIMS COBMECTHBIX JCHCTBUH,
OTpeJIeIeHHe KPUTEPUEB 10 OLICHKE KaueCTBA BBIIIOJIHEHHOW pabOThI U JIp.);

YHuBepcajJabHbIMU PeryJsiTHBHBIMY JIe/iCTBUSIMH

11) ymeHueM camMoCTOSTENBHO OMPEAENATh LEIU AESITEIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTuBHBIC CITOCOOBI penieHusT y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
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MOJIYYCHHUA HOBBIX 3HaHUH 00 N3y49aCMbIX 00BEKTAX — BCIICCTBAX W PCAKIMAX,
OOCHHUBATDb COOTBCTCTBUC IMOJTYUYCHHOI'O PC3yJIbTaTa 3asBJICHHOU OCau,

12) YMCHHUCM HCIIOJIB30BATh MW AHAJIU3UPOBATH KOHTCKCTHI, IIPCAIAIdCMBIC B
YCJII0BHUHA BaHaHHﬁ.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe npeaMeTHBIX pe3ynbTaTOB MO OCBOEHUIO 0053aTENLHOTO CO/IepKAHUS,
YCTAHOBJIGHHOTO JIaHHOW TIpUMEpHON pabodell mporpamMMoi, BBIICISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBbIE 3HAHMS, YMEHHUS M CHOCOOBI JCHCTBUM,
cnenuuyeckre Mg MPeIMETHON 00yacTh «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYYEHHUIO HOBOTI'O 3HAHMUSI, €r0 HHTEPIIPETAI[UH, TPEOOPA30BAHUIO U IPUMEHEHHIO
B Pa3UYHBIX YUYCOHBIX U HOBBIX CUTYaIIUSIX.

[IpenMeTHble pe3ynbTaThl OTPAXaOT CHOPMUPOBAHHOCTH Yy OOyUYarOIIUXCS
CHEQYIOIINX YMEHUM:

8 kiace

1) packpvisameb cmblci OCHOBHBIX XUMHYECKUX TIOHSITHH: aTOM, MOJICKYII,
XUMUYECKUN JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJAHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JO0JISI XHMHYECKOIO
AJIEMEHTa B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTA, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHUS, XUMHUYECKass  peakuus,
KJaccu(uKaiys peakiuii: peakiiii COCIMHEHUS, PEeaKIUU Pa3I0oKEeHUsI, PeaKluu
3aMEIEeHUs], PEaKIMu OOMEHa, 9K30- W DHIOTEPMHUYECKHE PEaKIMH; TEIIOBOU
abdexT peakiuu; SAPO aToMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paauyc atoMa, XMMUYecKasi CBS3b, MOJISIPHAS W HEMOJIIpHAasl KOBaJEHTHAs CBS3b,
WOHHasi CBSI3b, WOH, KaTHOH, AaHUOH, pAacTBOpP, MaccoBas [0Ji1 BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIlUs) B paCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (CM. T1. 1) U
MPUMEHSIThH ITU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzosamv XUMUYECKYIO CHMBOJIMKY TSI COCTAaBJICHUS (DOPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) onpeodensimb BAJIEHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCIMHCHUSX;
CTETICHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTD
BEIIECTB K OMNPEACIIEHHOMY KJacCy COSAMHEHHUH Mo (popmysaM; BUI XUMUYECKON
CBSI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpvieamo cemoien Heproauyeckoro 3aKOHA J1. 1. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB OT MX ToJjiokeHHs B lleproguueckoil cucreme; 3aKOHOB COXPAHEHHS
MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHUsI, 3aKOHA
ABOrajipo; ONMUCHIBaTh M XapakKTepu3oBaTh TaOnuuHyro ¢opmy Ilepuognyeckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATHUS «TjaBHas moiarpymmna (A-
rpymnmna)» u «modounass noarpynna (b-rpynma)», Manbie U OOJbIINE TEPUOJBL;
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COOTHOCHUTH 0003HAYCHWsI, KOTOPbIE UMEIOTCS B Tabnwile «lleprognieckas cucrtema
xumudeckux snemeHToB JI. 1. MenneneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijipa, oOlIee Yucio
AJIEKTPOHOB U paCHpeIeTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposames XUMUYECKUE SJIEMEHTBI; HEOPTaHWYECKHUE BEIICCTBA;
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerioBoMy b PexTy);

7) xapaxkmepuzosams (onucwvléamp) OONIME XUMHYSCKHE CBOHCTBA BEIIECTB
pa3sTUYHBIX KJIACCOB, TOJTBEPXKAas OINHUCAHUE TMPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

8) mpoecHozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa; BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX IPEBPAIICHUA B Pa3TUIHBIX
YCIIOBHSIX;

9) ebiuucasiMb OTHOCUTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHUYECKOTO 3JeMEHTa Mo (opMysie COCAMHEHHS; MAaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI 1O YPABHEHHIO XWMHUYECKOU
peakiuy;

10) npumensimob OCHOBHBIC OTIEPAIIMH MBICIUTEIBHON JACITECIBHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIEHNUEe, CUCTEeMAaTH3alMI0, KIAaCCU(DUKAIUIO, BBISIBJICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — IS U3Y4YCHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi; €CTeCTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOIOACHHE,
U3MEpEHUe, MOJACIUPOBAHUE, SKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN ),

11) cneoosamsb ipaBUIIaM TOJB30BaHUS XUMUYCCKOM TIOCYI0M M J1a0OpaTOPHBIM
o0opyZ0oBaHUEM, a TAK)KE TIPaBUIIaM OOpaIieHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSAMH 110 BBITOJTHCHUIO JIAOOPATOPHBIX XWMHYECKHX OITBITOB IIO
MOJYYEHUIO W COOMpaHUI0 Ta3000pa3HBIX BeEIIECTB (BOAOpPOJAa U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BCIIECTBA; IUIAHUPOBATh U MPOBOAWTH XUMHUYECKHE IKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C MTOMOIIBbIO HHAUKATOPOB (JIAKMYC,
dbenondTanenH, METUIOPAHXK U JIp.).

9 knace

B cocTaBe npeaqMeTHBIX pe3ynbTaToOB IO OCBOCHHIO 0053aTEIBHOIO COACPKAHMUS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHON pabouedl MporpaMMoM, BBIJEISIOT:
OCBOEHHBbIE OOYYaIOUIMMUCS HayuyHble 3HAHUSA, YMEHHUS M CHOCOOBI JEHCTBUM,
cneuuduueckue s MpeaMeTHOW obmactu «XUMHsS», BHIbI JAESITEIbHOCTU IO
MOJTy4YEHHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIIPETALIMH, TPe0OPa30BaHUIO U MPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIUsX.

[IpeameTHbIe pe3yJbTaThl MPEACTaBICHBI OTPAXKAOT CHOPMUPOBAHHOCTH Y
00yYaromuxcs CICTYIOMNUX YMEHUMN:

1) packpvisame cmbici OCHOBHBIX XUMHUUECKUX MOHITUN: XUMUYECKUN DJIEMCHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJIEHTHOCTb, DJIEKTPOOTPULIATEILHOCTb, CTENEHb OKHUCJIEHHS, XHUMHUYeCKas
peakiysi, XMMUYECKasl CBSI3b, TEIJIOBOM 3PPEKT peakinu, MOJIb, MOJISIPHBIA 00BEM,
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pacTBOp; AJIEKTPOJIMUTHI, HESJIEKTPOJIUTHI, IIIEKTPOIUTHYECKAs IUCCOLUALMS,
peakiy HOHHOTO 0OMEHa, KaTaau3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMBbIEC U
HeoOpaTUMbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTAHOBIICHUE, aJIOTPOMHUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJCHTHAs, HOHHAs, METaJTMYecKas),
KpUCTAJUTNYECKasl pelETKa, KOPPO3Usl METAIIOB, CIUIABbl; CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo gomyctumas konuentpanus (I1K) Bemectsa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHH (CM. T1. 1)
IMPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPAILICHMUIA;

3) ucnonvzosamv XUMUIECKYIO CHMBOJIUKY TSI COCTaBIICHHSI (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) onpedensme BAICHTHOCTh W CTEIICHb OKHUCJICHUS XHUMHUYECKHX JJICMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa; MPUHAIJICKHOCTh BEIECTB K ONPEACIEHHOMY
KJIaCCy CO€IMHEHMH 10 (popmyrnam; BUJI XUMUYECKOU CBSA3M (KOBaJEHTHAs, HOHHA,
MeTaJlJINYecKasi) B HEOPraHMYECKUX COEIMHEHUSX; 3apsj] MOHA M0 XUMHYECKOU
(bopMyIie; XxapakTep cpesibl B BOJHBIX paCTBOpaxX HEOPraHMUECKUX COSIUHEHUH, TUIT
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. M. MenngeneeBa u
JEMOHCTPUPOBATh €ro MOHKMMaHUE: OIUCHIBaTh M XapaKTepU30BaTh TAOIUYHYIO
¢dopmy Ilepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3ivyaTh MOHITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OONbpIIME TEPUOJbl; COOTHOCUTH  O0O3HAUYEHMS, KOTOpbIE HMEIOTCS B
NEePUOINYECKON TaOIMIE, C YUCIOBBIMH XapAaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacripeielieHue X IO 3JIEKTPOHHBIM CII0SIM); OOBSICHSATH OOIIIME 3aKOHOMEPHOCTHU B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B Mpe/esiax MajblX MEPUOIOB U
IJIABHBIX TIOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;

6) kraccuguyupoeams XUMUYECKUE OSJICMEHTHI, HEOPTaHMUYECKHE BEIIECTBa;
XUMHUYECKHE PEAKIINH (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLUH BEIIECTB, 110
TeroBoMy 3(G(deKTy, MO U3MEHEHUIO CTENEHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

7) xapaxmepuzoeéams (ONUCHIBATE) O00IIHME H CHCHU(PUUESCKHE XUMHYCCKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEP)KIAs ONUCAHUE IPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;

8) cocmaesnsimv ypaBHEHUS DJICKTPOITUTUICCKOMN JUCCOIMAIINY KUCIIOT, IeI04YeH
U COJIeil; TMOJHbIE M COKpAll€HHbIE YpaBHEHUS pEaKIUid HOHHOTO OOMEHa;
YpaBHEHUSI PEAKIMM, MOATBEPKAAIOUIMX CYUIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEXy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

9) packpvisamv  cywHOCmMb  OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiuii;

10) npocnosuposams CBOWCTBA BEIISCTB B 3aBHCUMOCTH OT WX CTPOCHHS,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILICHUNA B Pa3JIUYHBIX YCIOBUSX;

11) gbiuucisims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAcCChl BEIIECTB;
MacCOBYIO JIOJI0 XHMHYECKOrO 3JIEMEHTa Mo (popmyse COEeIMHEHUS; MAacCOBYIO
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JIOJIF0 BEIIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHCHHIO XWMHUYECKOU
peaxiuu;

12) cnreoosame nipaBuIIaM T0Jb30BaHUS XUMUYECKOM OCYI0H U JTaOOpaTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBHJIaM OOpAICHHS C BEIICCTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSMU TI0 BBIMOJHCHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MIOJTyYEHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa M YTIIEKHUCIIOTO ra3a);

13) nposooums peakiuu, MoATBEPIKAAIONINC KAYCCTBEHHBIH COCTAB Pa3IUUHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ WOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

14) npumensimob OCHOBHBIE OIIEPAITUN MBICTUTEILHON IeATCIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHUE, CUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JIJIs1 U3YUYE€HUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKITUH;
€CTECTBEHHO-HAYYHBIE METOJAbl TMO3HaHUSI —  HaOJIOJIeHUe, W3MEepEeHue,
MOJICIUPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).

21



TEMATHYECKOE IINTAHUPOBAHHUE

Bceero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs
8 KJIIACC (2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

[IpumepHbIE TEMBI,
PacKphIBAIOIIKE JaHHBIN
paszael nporpaMmsl, U
KOJIMYECTBO YACOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coJiepKaHuE

OCHOBHBIC BUBI ACATCIHBHOCTH
00yJarommxcs

DNEKTPOHHBIN
00pa3oBaTeIbHbBIN

pecypc

Paznen 1. [lepponavanbubie xuMuueckue noHatus (20 )

Tema 1. XuMmust — BaykHast
00J1aCTh €CTECTBO3HAHMS U
MPaAKTUYECKON JeATeIbHOCTH
yesoBeka (5 )

[Ipenmer xumuu. Poiab XuMuu B )KU3HU

YeJI0BEeKa. XUMUS B CHCTEME HAYK.
Metoanl mo3HaHUS B XUMUH. Tena u
BeniecTBa. PU3NUECKHUE CBOMCTBA
BEIIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB. Yucteie BCIICCTBAa 1 CMCCH.

Cnioco0nI pa3aeneHust CMecei.

du3nyecKrue U XMMUUECKHUE SIBJICHUS.

[Ipu3Haku U yclIOBUS POTEKAHUS

XUMUYECKUX pEeaKInii. 3HAKOMCTBO C
npaBuiIaMH 0€30MACHOCTH U TpUEMaMu
paboThl B XUMHUYECKOI TaO0OpaTOpHUHU.

JdeMoHCcTpaUu:
1. JJaGopaTopHoe 06opyaoBaHue.

e  PackpbIBaTh CMBICI
M3y4aeMBbIX ITOHATHH.

e  PackpbIBaTh pOJib XUMHH B
MIPUPOJIE Y )KU3HU YEIIOBEKA, €€
CBSI3b C IPYTMMH HAyKaAMH.

e  Paznuuath yucteie
BEILECTBA U CMECH; OJHOPOJIHbIE
Y HEOJTHOPOJIHBIE CMECH.

e  Paznuuars Qpusnueckue u
XUMUYECKUE SIBICHUS.

e  OnpenensiTe NpU3HAKU
XUMUYECKUX PEAKIIUN U YCIOBUS
UX TIPOTEKAHUS.

e (CrnenoBathb npaBuiIam
MTOJIb30BAHUSI XUMUYECKOM
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2. PaznnuHble BUIBI XUMHUYECKOUN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CrocoOsl
pazjenieHus cMecert (puabTpoBaHue,
BbIITApUBAHUE, JUCTUILISIIUA,
xpomatorpadus). JlabopaTopHbie u
NpaKkTU4YecKue padorsl
Jlabopamopnwie onvimpl: Onivicanue
(bU3UYECKUX CBOMCTB BEILIECTB.
Paznenenune cmecu ¢ momMoIibo
Marauta. Illpakmuueckue padomot.
Ne 1. IIpaBuna pabotsl B 1abopaTopuu
U IpUEMBI 0OpaIEeHust C
1a60paTOPHBIM 000PYAOBAaHUEM.

No 2. Paznenenue cMmecelt (Ha mpumepe
OYHCTKHU IMOBAPEHHOU COJIN)

MOCYJI0i 1 1TaOOpaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBusIaM oOpalieHus ¢
XUMUYECKUMU BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKITUSIMHU
10 BBITTOJTHEHUIO MTPAKTUYECKAX
paborT.

e [lmaHupoBaTh ¥ MPOBOIUTH
XUMHUYECKUH IKCIIEPUMEHT 110
M3YYEHUIO U OTTUCAHUIO
(bU3MYECKUX CBOWCTB BEIIECTB,
CIIocOo0OB pa3zeieHus: cMeceit
BEIIECTB.

e Ucnonw3oBath npu
BBITIOJITHCHUH YICOHBIX 3aJaHUH 1
B IIPOIIECCE MCCIEA0BATEIBCKOM
NEeATeTLHOCTH HaYyIHO-
MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJICPIKAHMS,
CIIPaBOYHBIE MaTEPUAJIbI,
pecypcbl UHTEpHETA.

e  BrictpauBarth pa3BEpHYyTHIC
MMMCHMEHHBIC U YCTHBIE OTBETHI C
ornopoi Ha uH(poOpMaIHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHuaoB, IPaMOTHO
MCI0JIb30BATh N3YYEHHBIN
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MOHSATUMHBIN ammapar Kypca
XUMUU

Tema 2. Bemectsa u
XuMUueckue peakuuu (15 )

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIBI)
XUMUYECKHUX 3JIeMeHTOB. [IpocThie u
CJIO’KHBIE BellecTBa. ATOMHO-
MOJIEKYJISIpHOE yueHHe. XUMUUYecKas
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHUX AJIEMEHTOB. 3aKOH
ITOCTOSIHCTBA COCTaBa BEIIICCTB.
OTHoOcHuTeIbHAs aTOMHAs Macca.

OTHOcHUTeNbHAs MOJIEKYJISIpHAsl Macca.

MaccoBas 10Jis1 XMMHAYECKOTO
3JIEMEHTA B COeAUHEHUU. Pu3nyecKkue
Y XUMHUYECKUE SBJICHUS. XUMUYECKas
peakuus. [Ipu3Haky u ycioBus
MPOTEKAHUS XUMUUECKUX PEAKIIHM.
XHAMUYECKUE YPABHEHUS.

THUIIBI XUMUYECKUX pEeaKIUn
(coenuHeHUs, pas3IoKEHU,
3aMelIeHus, 0OMeHa). 3aKoH
COXpaHeHus Macchl BeecTs. M. B.
JIoMOHOCOB — y4EHBIN-
SHLMKJIONEAUCT. JleMOHCTpanuu
dusnueckue siBJIeHUs (pacTupaHue
caxapa B CTYIKE, KUIICHUE U
KOHJIEHCAITUs BOJBI U T. [I.).

o [IpUMeHSTH €CTECTBEHHO-
Hay4YHbIC METO/IbI TO3HAHUS (B
TOM YHCJIe HAOJIIOJICHHE,
MOJICTUPOBAHUE, IKCIICPUMEHT)
Y OCHOBHBIE OTepaIiuu
MBICIUTENBHON AESTEIbHOCTH
(cpaBHEHHeE, Ki1accuPUKaIys)
JUISl U3YUYEHHUSI BELIECTB U
XUMHUYECKUX PEAKIIHM.

e PackpbIBaTh CMBICI
W3y4aeMbIX TOHSATUM U 3aKOHOB
U TIPUMEHSITh 3TH TIOHSTHUS MPU
OTNIMCAaHUU CBOMCTB BEIIECTB U
UX IIPEBPALICHUN.

e Paznuuarh puznueckue u
XUMUYECKUE SBJICHUS,
OOBSACHSTH X CYIIIHOCTH C TOUKH
3pEeHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUEHMUSL.

e OnpenensiTe NPU3HAKU
XUMUYECKUX PEAKIIUM, YCIOBUS
WX TIPOTEKAHUS.

e OOBACHATH CYIIHOCTh
(U3UUECKIX U XUMUYIECKUX
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XUMHUUYECKHE SIBJICHUS (TOPEHHE CBEUH,
pa3JIokKEHHE caxapa, B3auMOJICHCTBUE
CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusl,
paznoxenue ruapokcuaa meau(Il),
B3aMMO/JICHCTBUE KEJE3a C CEPOH,
B3aUMOJICHCTBHE JKeJI€3a C PACTBOPOM
comt meau(1l)). Oneit,
WJUTFOCTPUPYIOUIUI 3aKOH COXPaHEHHUS
Macchl. JJabopatopHble U
npakTuyeckue padotel JlaboparopHsie
onbIThl: [Ipumepsl puznueckux
SBJICHUH (TIJIaBJICHUE BOCKA, TasTHUE
JBJIA).

[Iprmepbl XUMHUYECKUX SIBIICHUIN
(IpokanMBaHWe MEAHOUN MPOBOJIOKH,
B3aMMOJICHCTBHUE MeJia C KHUCIIOTOM).
Moaenu aTOMOB ¥ MOJIEKYJI.
Buvtuucnenusn

— OTHOCHUTEJILHON MOJIEKYJISIPHOM
MAacChl BEIIECTB;

— MAacCOBOM JOJU XUMHUYECKOTO
aJIeMeHTa 1o (hopMyIie COeTUHEHUS

SIBJICHUM C TOYKHU 3pEHUS
ATOMHO-MOJIEKYJIIPHOTO yUEHHUS.

e KnaccuduuupoBaTh
XUMUYECKUE peakuuu (10 YUCITy
U COCTaBY pearupyroumx u
00pa3yroIIUXCs BEIIECTB).

e CocTaBasaTh GOPMYIIbI
OMHAPHBIX BEIIECTB I10
BaJICHTHOCTH U OIIPENEIIATH
BaJICHTHOCTH 1O (hopMysIam
BEILECTB.

e PaccraBiaTh
KO3 (PULIMEHTHI B ypABHEHUSAX
XUMHUYECKUX PEAKIUH.

e (CrnenoBath NpaBuiIam
IIOJIb30BaHUS XUMUYECKOU
MOCYJION 1 TaOOPaTOPHBIM
000opyI0BaHUEM, a TAKKE
paBuIaM OOpaIIeHus ¢
BEILECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMU TIO BBITTOJTHEHUIO
71a00paTOPHBIX XUMHUECKUX
OTIBITOB.

e lcnosb30BaTh Npu
BBITIOJIHEHUU YYE€OHBIX 3aTaHUM
U B IIpoLiecce
VCCIIE0BATENIbCKON
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NEATEIbHOCTA HAYYHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAECPIKAHMUS,
CIIPAaBOYHBIE MaTEpHUAaJbI,
pecypcsl MHTEpHETA.

e BricTpauBarh pa3BEPHYThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UHQPOPMAITUIO U3
yueOHHUKa U CTIPABOYHBIX
MaTepuagoB, FPAMOTHO
UCIIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIN amnmapar Kypca
XUMHH

Paznen 2. BaxkHeiinmue npeacraBuresid Heoprannieckux semects (30 u)

Tema 3. Boznyx. Kucnopon.
ITonstre 06 okcuaax (5 4)

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopoa — syemMeHT u
npocroe BeniecTBo. O30H —
aJUIOTpOIHAsA MOAUpUKALIIS
kuciopoaa. Haxoxnenue kuciopoja B
npupoe, PU3NIECKUe U XUMUIECKUE
CBOMCTBA (pEaKIUHU OKUCIICHUS,
ropenue). Y clIoBUs BOBHUKHOBEHUS U
npekparieHus roperus. [lonstue

00 okxcuaax. CrnocoObl MOTy4YeHUs
KHCJIOPOJia B JTa0OPaTOpPUH U
IPOMBIIIEHHOCTH. [I[puMenenue
kuciopoaa. Kpyropopot kucnopoja B

e PackpeiBaTh CMBICI
W3Y4YaeMbIX IOHATUN U
MPUMEHSITh 3TU TIOHATHUS NPU
OIIMCAaHUU CBOMCTB BEILECTB U UX
IIPEBPALICHUN.

e XapaKTepus3oBaTh
(omHChIBaTH) COCTaB BO3/AYXa,
bu3nUecKue 1 XUMUYECKHE
CBOMCTBa KHCJIOPOJa, CIIOCOOBI
€ro MOJy4YEeHUs, TPUMEHECHHE U
3HA4YEHUE B PUPOJIE U KU3HU
YeJI0BEKA.

26




npupojie. TernoBoi ah ekt
XUMUYECKOUN peaKInu, MOHATHE O
TEPMOXHUMUYECKOM YPaBHEHUH, 9K30- U
SHAOTEPMUYECKUX PEAKIUSX.
TomnuBo (HEQTh, yroyib U METaH).
3arpsi3HeHUE BO3yXa, CIOCOOBI €T0
MpeA0TBpAlICHUS. Y CUIICHHE
MapHUKOBOTO 3 (dekTa, pa3pylieHue
030HOBOTO cJos1. JleMOHCTpanuu
B3aumoneiictBue pocdopa, cepsl

1 JKeJie3a C KUCIOPOaA0M (BO3MOKHO
UCII0JIb30BAHUE BUEO-OIBITOB).
Omnpenenexne conepxKaHus KUCIOPOJa
B Bo3a1yxe. OIbITHI,
JEMOHCTPUPYIOLIUE YCIOBUS
BO3HUKHOBEHUS U MPEKpaILECHUs
TOpEHUS.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

Jlabopamopnbwtii onvim:
O3HakomiieHHe ¢ 00pa3laMu OKCUIOB.
[Ipaktuueckas padora: No 3.
[Tonyuenue u cobupanue KUcioposa,
W3y4YEHUE €TO CBOMCTB.

e (CpaBHUBaTh peakIuu
TOpPEHUs U MEJICHHOTO
OKHCJICHUS.

e (CoOupatb npuOOpPHI I
MOJTyYeHUs] KUCIOpoaa
(BBITECHEHUEM BOJIbI U BO3/IYXa).

e Pacno3HaBaTh ONBITHBIM
IIYTEM KUCIIOPOL.

e lcnonws3oBath
XUMHYECKYIO0 CUMBOJIAKY IS
COCTaBJICHHS (POPMYJT BEILIECTB,
MOJIEKYJISIPHBIX ypaBHEHUHN
XUMHAYECKUX PEAKLIHN C yJaCTUEM
KHCIIOPOJa.

o  OOBICHATH CYIIHOCTh
IKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

e (CienoBars npaBuiaM
0e3omacHoil paboThI B
1abopaTopuu mpu
UCTIOJTb30BaHUN XUMUYECKOU
MOCY/IbI U 000PYI0BaHMUS, A
TaK)Ke MpaBuiaM oOpaIIeHHs C
TOPIOYMMHU BEIIECTBAMU B OBITY.
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Burtuucnenusn

— MOJICKYJISIPHOM MaccChl KUCIIOPOia

¥ 030HA Ha OCHOBAHHMH aTOMHOM MacChI
XHUMHYECKOT'0 JJIEMEHTA

e [InanupoBarth u
OCYILIECTBIISITh HA MMPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOJIUTH HAOJIIOICHHS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA.

e  Y4acTBOBaTh B COBMECTHOU
paboTe B IpyIIIe.

e lcnonbp3oBaTh npu
BBITIOJIHEHUU YUY€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIEN0BATENIBCKOM
NeSATEIbHOCTH HaAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHbIE MaTEPHUATIBI,
pecypcel MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oTopoit Ha HH(pOpPMAITHIO U3
yuyeOHHMKa U CIIPaBOYHBIX
MaTepHalioB, IPaMOTHO
VICIIOJIB30BAaTh U3y4YEHHBIN
MOHATUMHBIN anmapar Kypca
XUMUU

Tema 4. Bogopoga,.
MoHATHe 0 Kucnorax
n conax

(54)

Bonopon — aneMeHT u mpocrtoe
BeliecTBo. Haxoxnenue B mpupoje,
du3nUecKre 1 XUMUYECKUE CBOWCTBA

e PackpsiBaTh CMBICT
U3Y4aeMbIX NOHATUHN U
IIPUMEHSITb 3TH NOHATHUS NIPU

28




(Ha mpuMepe B3aUMOAEUCTBUS C
HEMETaJJIaMH U OKCUJAAMH METaJJIOB),
IPUMEHEHUE, CTIOCOOBI MOJIYUEHHUS.
[ToHsiTHE O KUCIIOTAaX U COJISX.
JlemoHCcTpanun

[lonyyenue, cooupanue u
pacno3HaBaHHUE BOJOPOA.

['openue Bomopona.

B3aunMozeiicTBue BoA0Opo1a ¢ OKCUI0M
menu(I).

JlaGopaTopHble U NPAKTHYECKHE
padoThI
JlabopamopHhuwiii onvim:

B3aumonaelicTBre KHMCIIOT ¢ METAJUIAMH.

IIpakmuueckas paboma:.
Ne 4. Tlonmyyenue u cobupanue
BOJIOPOJA, U3YUYECHUE €r0 CBOKCTB.

Butuucnenusn

— MOJIEKYJISIPHOM MAacChl BEILIECTBA HA
OCHOBAHHHM aTOMHOM MacCChI
XUMHUYECKHX DJIICMEHTOB

OMHCAHUHU CBOMCTB BEIIECTB U UX
MIPEBPAILICHUM.

e XapakTepu3oBaThb
(omuchIBaTh) GUBUYECKUE U
XMMHUYECKUE CBOMCTBA BOJAOPOA,
CIOCOOBI €T0 MOJYYEHUs,
pUMEHEHHE.

e CoOupatb npudop s
HOJIy4EHHS BOJOPOJIA.

e lcnomnws3oBath
XUMHYECKYIO CUMBOJIAKY IS
COCTaBJICHUs (POPMYJT BEILIECTB,
MOJIEKYJISIPHBIX ypaBHEHUH
XUMHYECKUX PEAKIN C y4aCTHEM
BOJOpPO/JIA.

e (Crnenoarh mpaBuiIaM
0e3omacHo paboThHI B
1abopaTopuu pH
UCTIOJIb30BaHUN XUMUYECKOU
MOCYJIbI U 000PYI0BaHMUS, A
TaK)Ke MpaBuaM oOpaleHHUs C
TOPIOYMMH BEIIECTBAMU B OBITY.

e [lmanuposars u
OCYUIECTBJISITh HA IPAKTUKE
XUMHUYECKHUE FKCIIEPUMEHTHI,
IPOBOANUTH HAOIIOIEHUS, 1€TaTh
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BBIBO/JIBI 110 PE3yJIbTaTaM
AKCIIEpUMEHTA.

e VY4acTBOBaTh B COBMECTHOM
paboTe B rpyIe

Tema 5. KonnyecrseHHble
OTHOLLUEHUA B XMMUU
(44)

KosmuectBo BemecTa. Mosb.
Momnspnas macca. 3akoH ABoraapo.
MounsipHbIii 00BEM Ta30B. Pacuétsl o
XUMUYECKUM YPABHEHUSIM.

JemoHcTpanus
OO6pa3ipl BemecTB KOJTUISCTBOM 1
MOJTb.

Buvtuucnenusn

— 00BEMa, KOJIMYECTBA BEILIECTBA rasa
10 €r0 U3BECTHOMY KOJIMYECTBY
BELIECTBA UJIN 00BEMY;

— 00BEMOB Ta30B M0 YPABHEHUIO
peakiuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOUIECHHM T'a30B

e PackpeiBaTh CMBICIT
U3y4aeMbIX NOHATHHI U
IPUMEHSATD 3TH IOHATHS, & TAKKE
U3YYECHHBIEC 3aKOHBI U TEOPHUH IS
peuieHus pacy€THBIX 3a/1a4.

e  BBUKCIATH MOJSPHYIO
MaccCy BEIIECTB; KOJIUYECTBO
BeIlleCTBa, 00BEM rasza, Maccy
BEIIECTBA;

e [IpoBoauTh pacy€TeI 1O
YPaBHEHUSM XUMUYECKUX
peaKkIuii: KoJImuecTBa, o0béMa,
MaccChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEareHToB UM IPOLYKTOB
pEeaKIMH.

e BricTpanBaTth pa3BEpHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
yueOHHMKa U CIIPAaBOYHBIX
MaTepHaJIOB, IPaMOTHO
VICIIOJIb30BAaTh N3YYEHHBIN
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MOHATUMHBIN amnrapar Kypca
XUMHUH

Tema 6. Boaa. PacrtBopbl.
MoHATMe 06 ocHOoBaHMAX
(54)

Pu3nveCcKue CBOMCTBA BOJIbI. AHANIU3 U
CHUHTE3 — METOJIbl U3yUYEHHUS COCTaBa
BO/IBL.

XUMUYECKHE CBONCTBA BOJIbI (PEaKinu
C METaJUIaMU, OKCUJAMH METAIIOB U
HEMETAJIJIOB).

CocraB ocHoBanui. [lonsarue 00
WHIUKATOPAX.

Bopa xak pactBopurens. PacTBopsl.
PacTtBoprMOCTh BEIECTB B BOJIE.
HacplilieHHbIE ¥ HEHACBHIILIEHHbBIE
pacTBOpBl. MaccoBas 107151 BELIECTBA B
pacTBope.

Posib pacTBOpOB B IpUpPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boibl B
MIPUPOJIE.

3arpsi3HEHHE NpUPOAHBIX Boa. OXpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

JdemoHcTpanuu

DIIEKTPOIU3 BObI; CHHTE3 BOJIbI,
B3aMMO/ICHCTBUE BOJIbI C METAIIIAMU
(Na, Ca) (B03MOKHO HCIIOJIb30BAHHE
BHJICOMATEPUATIOB).

e PacKpbIBaTh CMBICII
M3Y4aeMbIX IOHATUN U
OPUMEHSTH 3TH MOHATUS TIPU
ONIMCAaHHUH CBOMCTB BEIIECTB U UX
IIPEBPAILECHAN.

e XapakTepu3oBaThb
(puznyecKue 1 XUMHUYECKHE
CBOMCTBA BOJbI, €€ pOJIb KaK
PacTBOPUTEIIS B IPUPOIHBIX
poleccax.

e CocraBnsaTh ypaBHECHHS
XUMHAYECKUX PEAKLIHN C yHJaCTUEM
BOJIBL.

¢  OOBSACHATH CYIIHOCTH
IKOJIOTHYECKUX MPOOIIeM,
CBSA3aHHBIX C 3arpsI3HEHUEM
IIPUPOJIHBIX BOJI, CIIOCOOBI
OYMCTKH BOJIBI OT PUMECEH,
MEpBI MO0 OXPAHE BOA OT
3arpsA3HEHUS.

e [lmanuposars u
OCYLIECTBJISATh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTDH HAOJIO/ICHUS, 1eTIaTh
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PaCTBOpCHI/Ie BCHICCTB C pa3HH‘{HOﬁ
pPaCcTBOPUMOCTLBIO.
HCCJ’IGI{OBaHI/Ie PaCTBOPOB KUCJIOT U

IeI04Ye ¢ MMOMOIIBI0 HHANKATOPOB.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

lIpakmuueckas paboma:

No 5. IIpuroroBiieHre paCTBOPOB C
ONPEAECIEHHON MAaCCOBOM 0JIEH
PacTBOPEHHOIO BEILIECTBA.

Burtuucnenus

— C HUCIOJIb30BAaHUEM ITOHATHS
«MaccoBas JI0JIs BEIIECTBA B
pacTBope»

BBIBO/IbI 10 pE3yJIbTaTaM
AKCIIEPUMEHTA.

e (CienoBars npaBujaM
6e30macHoil paboThI B
1abopaTopuu pu
UCIOJIb30BAaHUU XUMHUYECKOU
oCyibl U 000PYyAOBaHUS.

e [IpoBoaUTH BBIUKCIEHUS C
IPUMEHEHUEM TIOHATHUS
«MaccoBas J10J1s BELIECTBA B
pacTBope».

e lcnonws3oBars npu
BBINIOJIHEHUU Y4€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIEN0BATENIbCKOM
NEeSATEIbHOCTH Hay4YHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MATEPHAIIBI,
pecypebl MaTEpHETA.

e BricTpanBaTh pa3BEPHYTHIC
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTNIOpOM Ha UH(POPMAITUIO U3
y4yeOHUKa U CTIPABOYHBIX
MaTepHaioB, IPaMOTHO
VICIIOJIB30BAaTh U3y4YEHHBIN
MOHATUMHBIN amnmapar Kypca
XUMUHU
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Tema 7. OcHOBHbIe Knaccbl
HeopraHU4eckux
coegUHEeHUIn

(12 4)

Knaccudukanus HeopraHnueckux
COEIMHEHUM.

Oxkcunpl: cocTa, KiaccupuKaius
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE,
HecoJe00pa3yolre), HOMEHKIaTypa
(MexXyHapoHasl U TPUBHUAJIbHAS).
[Tomy4yeHne u XMMHUYECKHUE CBOKMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCH/JIOB.

OcHoBaHus1: cocTaB, Kiaccudukanms,
HOMEHKJIaTypa (MEXIyHapOaHAS U
TpUBHUAIbHAS), PU3NYECKUE U
XAMHAYECKHE CBOMCTBA, CITOCOOBI
MOJTYYEHUS.

Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa, GU3HIECKUe U
XAMHYECKHE CBOMCTBA, CITOCOOBI
MOTyYCHUS.

Psin akTMBHOCTH METaJIIOB.

Conu (cpenHue): HOMEHKIaTypa,
CIIOCOOBI MOTYUYCHHUS, B3AUMOICHCTBHE
COJICH ¢ MeTaJllIaMH, KMCIIOTaMH,
HIEJI0YaMU U COJISIMH.

['eneTnueckas cBsI3b MEXY KJIaccaMu
HEOPTaHUYECKUX COCITMHCHUU.

e KiaccupunupoaThb
M3y4aeMbI€ BEIIECTBA IO COCTABY
1 CBOMCTBaM.

e CocrtaBnsaTh GOPMYIIBI
OKCHUJOB, KMCJIOT, OCHOBAaHHH,
COJIEH U Ha3bIBaTh UX 110
MEXKIYHApOIHOM HOMEHKJIATYPE.

e [IporHosupoBaTh CBOWCTBA
BCIIIECTB HA OCHOBE OOIIMX
XUMHUYECKUX CBOMCTB M3y4YEHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCS.

e CocTaBisiTh MOJEKYJISPHBIE
YpPaBHEHUSI pEaKIIUu,
WJUTIOCTPUPYIOIIUX XUMUYECKHUE
CBOMCTBA U CITOCOOBI MTOTYyUCHHS
BEIIIECTB M3YUYCHHBIX
KJIACCOB/TPYIIII, a TAKXKE
MOATBEPAKAAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMU.

e [Ipou3BOAUTH BEIYUCIICHUS
M0 YPaBHEHUSAM XUMHYECKUX
pEaKIuu.

e [lmanuposars u
OCYILIECTBIISITh HA MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOJIUTH HAOJIIOICHMS, IETIaTh
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JdeMoHCcTpanuu

OO0pa3ipl HEOPraHUYECKHUX BEIIECTB
Pa3JIMYHBIX KIJIACCOB.
BzaumopernicTere pactBopa cepHOU
KUCTOTHI ¢ okcuaom meau(1l).
Peaknusa ventpanuszanuu.
BriTecHeHME OJHOTO METAIIIa IPYTUM
13 pacTBOpPA COJIN.

JlabopaTopHbIe U MpaKTHYECKHE
padoThI

Jlabopamophvie onvimot.

B3aumopaelicTBre KMCIIOT ¢ METAJUIAMH.

[Tomy4yeHne HEPACTBOPUMBIX
OCHOBAHUHU.

B3aumoencTBre HEPAaCTBOPUMBIX
OCHOBAaHUU C KHCIIOTAMU.

Paznoxenue runpoxcuna meau(Il) mpu
HAarpeBaHUM.

IIpaxmuueckas paboma:

Ne 6. Pemenue skcnepuMeHTaIbHBIX
3aja4 1o TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHEHUI.

Boiuucnenua
— I10 YPaBHEHUAM XUMHUUYECKHUX
peaKumi

BBIBO/IbI 110 pe3yJbTaTaM
AKCIIEPUMEHTA.

e (CrnenoBarb NpaBUIIaM
6e30macHoil paboThI B
1abopaTopuu pu
UCIOJIb30BAaHUU XUMHUYECKOU
oCyibl U 000PYyAOBaHUS.

e lcnomp30BaTh npu
BBINIOJIHEHUH YU€OHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEN0BATEIBCKOM
NEeATEIbHOCTH HAy4YHO-
NOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COZIepKaHus,
CIIPaBOYHbIE MaTEPHUATIBI,
pecypcel MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
NMCBMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha UH(pOpPMAITHIO U3
yueOHHMKa U CIIPAaBOYHBIX
MaTepHaJIOB, IPaMOTHO
UCIIOJIb30BaTh U3YUECHHBIN
MOHATUMHBIN amnmapar Kypca
XUMHH
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Paznen 3. Ilepuogudecknii 3akon u Ilepuoanyeckas cucrema xumudeckunx djeMmenToB . U. MenaesieeBa.

Crtpoenue aToMOB. XuMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (15 )

Tema 8. Ilepuoanueckuii
3akoH u [lepuoanueckas
CHCTEMA XHUMUYECKUX
3JIEMEHTOB

1. A. MenaeJieeBa.
Crpoenne atoma (7 4)

[lepBbIie MOMBITKU KIIaccupuKanuu
XUMHUYECKUX JIEMEHTOB. [loHsATHE O
IpyIIax CXOAHBIX AJIEMEHTOB
(1IeTTOYHBIE U 1IETOYHO3EMEIIbHbBIE
METAaJIJIbI, TaJIOT€HbI, UHEPTHHIE Ta3bl).
DneMEeHThI, KOTOpble 00pa3yIoT
aMdoTepHbIe OKCHUJIBI U TUAPOKCHUJIBI.
[Teprnoanueckuii 3aKOH U
ITepuoauyeckas cucreMa XUMHUYECKUX
sanemenToB [l. 1. Menpneneena.
[Tepuonasl, rpynmbl, MOATPYIIIIHL.
DOU3NYECKUN CMBICIT TOPSATKOBOTO
HOMEpPA JIEMEHTA, HOMEPOB MIEPUOJIA U
rpynnbl. CtpoeHue aromoB. CocTaB
aTOMHBIX siiep. M30Tonbl. DIIEKTPOHBL.
CtpoeHue 371eKTPOHHBIX 000JI0YEK
aTOMOB IEpBbIX 20 XUMHUYECKUX
aneMeHTOB [leproanieckon CuCTeEMbI
J1. . Menpaeneena.

XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA IO €r0 MOJIOKEHUIO B
[Tepunonnueckoii cucreme . U.
MenneneeBa. 3HaueHUE
[Tepunoanyeckoro 3akoHa u
[Tepuoauueckoil CHCTEMbI XUMUYECKHUX

e PackpeiBaTh CMBICI
MEPUOINYECKOTO 3aKOHA.

e [loHMMaTh CylIECTBOBAHHE
NEPUOANYECKON 3aBUCUMOCTH
CBOWCTB XMMUYECKHUX 3JIEMEHTOB
(M3MEHEHUE PAANyCOB aTOMOB U
AIEKTPOOTPUIIATEIIBHOCTH) U UX
COEAMHEHUN OT MOJIOKEHHUS B
NEPUOANYECKON CUCTEME U
CTPOEHHUS aTOMA.

e YcCTaHaBIMBAaTh CBS3b
MEXKy TIOJIOKEHUEM DJIEMEHTA B
MIEPUOJINYECKON CUCTEME U
CTPOEHHUEM €ro aToma (COCTaB U
3apsia sapa, 00IIee Yuciio
AJIIEKTPOHOB U PACHPENCIICHUE UX
IO DJIEKTPOHHBIM CJIOSIM).

e [Iporao3upoBath xapakrep
W3MEHEHUsI CBOMCTB JIEMEHTOB U
WX COCIMHEHUH IO TpyIIaM U
nepuonam lleprnoanueckon
CHUCTEMBI.

e  XapaKTepu3oBaTh
XUMUYECKHUE IIEMEHTHI IEPBBIX
TPEX NEPUOJIOB, KaIMsl, KAJIbIIH
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AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. /. 1. MenneneeB —
YYEHBIM, ITEAAror U TPAXKIaHUH.

JlemoHCcTpanun

Kopotkoneprnonnas n
JUTMHHOTIEPUOIHASI (POPMBI
[lepuonnueckoi CUCTEMbI XUMHUYECKUX
anemeHToB [l. 1. MeHpeneena.
O3HakomIleHHE ¢ 00pa3liaMu METAJIOB
Y HEMETAJIOB.

JlaGopaTopHble 1 NPAKTHYECKHE
padoThI

JlabopamopHhwiii onvim:
BzanmopericTBre ruipokcuia UHKA C
pacTBOpPaMHU KUCIIOT U LIEJIOYEH

10 UX MOJIOKEHUIO B
[lepunonnueckon cucreme
. . Menneneena.

e (CienoBars npaBuaM
0e3omacHoil paboThI B
1abopaTopuu pu
UCIIOJIb30BaHUU XUMUYECKOU
oCyibl U 000PYyA0BaHUS.

e BricTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Omopoit Ha UH(pOpMaITHIO U3
y4eOHHUKa U CTIPABOYHBIX
MaTepuagoB, FPaMOTHO
VCIIOJIb30BaTh U3YYEHHBIN
MOHSATUMHBINA anmapar Kypca
XUMUU.

e lcnonp30BaTh npu
BBITIOJIHEHUU YUYE€OHBIX 3a1aHUM
TEKCTHI yUeOHUKA, CIIPABOYHBIC
martepuaisl (Ilepuonuueckyro
CUCTEMY XMMHUYECKHUX AJIIEMEHTOB
J1. 1. Menneneena, Tabauiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHUM U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUN Psift
HaMpPsHKEHUI METAJLIOB).
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e lcnosbp3oBaTh npu
BBINIOJIHEHUH YUYEOHBIX 3aJaHUN U
B IIPOLIECCE UCCIIENOBATEIBCKOU
NEATEIBHOCTA HAY4YHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHMUS,
CIIPABOYHBIE MATEPHUAJIBI,
pecypcnl MHTEpHETA

Tema 9. Xumunueckas
CBSI3b.
OKkHCINTEIBbHO-
BOCCTAHOBHUTEJIbHBIE
peakuuu

8 4)

DJIEKTPOOTPHUIIATEILHOCTh aTOMOB
XHUMHYECKHX IJICMEHTOB.

XuMHuYecKas CBI3b (MOHHAs,
KOBAJICHTHAs MOJIApHAs U KOBAJICHTHAs
HernospHas). CTeneHb OKUCIICHHMS.
OKHCIUTENHHO-BOCCTAHOBUTEIIHHBIC
peakiuu (OBP). Iporiecchl okucneHus
1 BOoCcCTaHOBJICHUS. OKUCIUTEIIN U
BOCCTAHOBHTEIIH.

JdemoHcTpanuu
OKHUCANTENBHO-BOCCTAHOBUTENBHBIC
peaKuuu: TOpEeHUe, peaKuu
Pa3JI0KEHHUs], COETUHEHUS

e PackpeIBaTh CMBICI
U3y4aeMbIX TOHSATHH.

e  Omnpenensits BUI
XHMHUYECKOM CBSI3U B
COCTMHCHHM.

e Ornpenensts CTENEHb
OKHUCJICHUS] XUMHYECKOTO
aJIeMeHTa 1o (hopMyIie ero
COCIMHEHHSI.

e  Onpenensitb JIEMEHT
(BEIIeCTBO) — OKHUCIUTENb U
3JIEMEHT (BEIIECTBO) —
BOCCTAaHOBHUTEb.

e  OOBICHATH CYIIHOCTh
MIPOIIECCOB OKUCITICHUS U
BOCCTaHOBJICHHSI.

e CocTaBusiTh PIEKTPOHHBIN
OanaHC ¢ yuéToM yucia
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OTJIaHHBIX U IIPUHATHIX
AJIEKTPOHOB.

e (CocCTaBusATh ypaBHEHUE
OKHUCIIUTENBHO-
BOCCTAaHOBUTEIBHON PEAKLIUH.

e lcnomp30BaTh npu
BBIMOJTHEHUH YUEOHBIX 3aJaHUN
TEKCThl y4eOHUKA,

® CIPaBOYHBIE MaTEpUAIbI
(IEepUOINYECKYIO CUCTEMY
XUMUYECKUX JIEMEHTOB
J1. 1. Menneneesa, Tabauiy
PacTBOPUMOCTHU KHCIIOT,
OCHOBAHUM M COJICH B BOJIC,
BJIEKTPOXUMHUYECKUN PSIfI
HaIpsHKEHUI METAJIOB)
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9 KJIACC (2 u B Henemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

IIpumepHbIE TEMBI,
PACKpPBIBAIOIINAE TAHHBIN
paszeit mporpaMmsl, U
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coJepKaHHe

OCHOBHBIE BUJIBI ICITCIHHOCTH
O0yJaroIIIXCs

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbuble XumMudeckue NoHATHs (20 )

IloBTOpEeHue U yrirydJjienue
3HAHUH OCHOBHBIX
pa3zuenoB

Kypca 8 kiacca

(59)

[Tepynoanyeckuit 3aK0OH.

HepHOIIquCKaH CHCTCMAa XUMHUYCCKHNX

anemeHToB [l. 1. MeHnpeneena.

Crpoenne aToMOB. 3aKOHOMEPHOCTH B

M3MEHEHUH CBOMCTB XUMHYECKHUX
AJIEMEHTOB IEPBBIX TPEX MEPUOIOB,
KaJIMs, KJIbLIMS U UX COCTUHEHUH B
COOTBETCTBUH C MOJIOKEHUEM

JJIEMCHTOB B HGpHOILquCKOﬁ CHUCTCMC

U CTPOCHUEM UX aTOMOB.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB
(MexayHapOoIHast U TPUBUATIbHASA).
XHUMHYECKHE CBOMCTBA BEIIECTB,

OTHOCAIIUXCS K Pa3JIMYHBIM KJIaCCaM

HCOPraHn4CCKHUX COGI[I/IHGHI/II‘/JI, ux

ICHETUYCCKAsA CBA3b HCOPTaAaHUYCCKUX

BCIICCTB.

e  XapakTepuszoBaTh
XUMHUYECKHUE FJIEMEHTHI IEPBBIX
TPEX MEPUOJIOB, KAl U KATbIUA
10 X MOJIOKESHUIO B
[Iepuonuueckoii cucreme
. . Menneneesa.

e KnaccuduuupoBaTs u
Ha3bIBaTh HEOPTaHUYECKHE
BEIIECTBA U3YUYCHHBIX KJIACCOB.

e OmnuceIBaTh 00IINE
XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB,
MOJITBEPKIATh CBOMCTBA
MIpUMEPaMU MOJIEKYIISIPHBIX

YPaBHEHUN XUMHUYECKUX PEAKIUNA.

e  Omnpenensits BUI
XUMHUYECKOM CBSI3H U TUII
KPUCTANINYECKOU PEIIETKU
BCIIICCTBA.
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CrtpoeHue BeliecTBa: BUIIBI
XUMHYECKOH CBSI3U U THITBI
KPUCTATMYECKHUX PEIIETOK.
3aBUCHMOCTh CBOMCTB BEIIECTB OT UX
CTPOCHHUSI.

JemoHcTpanun

1. Mogenu KpUCTANIMYECKUX PEIIETOK
HEOPraHWYECKHUX BEILIECTB.

2. Koporkonepuonnas u
JUTMHHOTIEPUOIHASI (POPMBI
Ilepnonueckoi CUCTEMBI XUMHYECKHUX
anemeHToB Jl. 1. MeHnpaeneeBa

e [IporHosupoBaTh CBOWCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX
CTPOCHHUSI.

e BricTpanBaTh pa3BEpHYTHIE
MMACHbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepuagoB, FPaMOTHO
VICIIOJIB30BAaTh NU3yYEHHBIN
IIOHATUMHBIN anmapar Kypca
XUMUH.

e lcnonws3oBars npu
BBITIOJTHEHUHU YUCOHBIX 3alaHUHN U
B [IPOLIECCE UCCIIEIOBATEIBCKON
JNESITEIbHOCTH HAy4YHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAHUS,
CIIPaBOYHBIE MAaTEPUAIIBI,
pecypebl HaTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XMMHUYECKUX PeaKkIui
(4 9)

Kiraccupukanus XuMHYIeCKUX PEaKIIUi
10 pa3IUYHBIM IPU3HAKAM (10 YUCITY U
COCTaBY yYaCTBYIOUIMX B PEAKIIUU
BEILIECTB, MO TeIIOBOMY A PeKTy, 1o
M3MCHCHHUIO CTEIICHEH OKHUCJICHUS
XHUMHYECKHUX DJIEMEHTOB, 110
00paTUMOCTH, 1O YYaCTHIO
KaTtajm3aropa). IK30- U

e PackpsiBaTh CMBICHT
U3y4aeMbIX ITOHATUH U
IPUMEHSTh 3TH OHATUSA NIPU
ONMCAaHUH CBOMCTB BEIIECTB U UX
IIPEBPALLICHUN.

e KnaccuduuupoBaTh
XUMHAYECKUE PEAKIINH 110
pa3JIMYHBIM NIPU3HAKAM.
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SHIOTEPMUYECKUE PEAKLINH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHsiTHE O CKOPOCTH XUMUUYECKOU
peaKkuuu.

[ToHsTHE O TOMOTE€HHBIX U
reTeporeHHbix peakuusx. [lonstue 06
00paTUMBIX U HEOOPATUMBIX
xuMuueckux peakuusx. [Tousrue o
XUMHUYECKOM paBHOBecHH. DaKTOPBHI,
BIIUSIIOIIE HA CKOPOCTh XUMHUUECKOMN
pPEeaKIuy U MOJI0KEHUE XUMUYECKOTO
PaBHOBECHSI.
OKUCANTETbHO-BOCCTAHOBUTEIBHBIC
peakimu (IEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM
peakiun).

JdemoHcTpanumn

1. 3aBUCUMOCTB CKOPOCTH XUMHUYECKON
peaKIuu OT pa3IuYHBIX (PAaKTOPOB.

2. Bo3gelcTBre KaTain3aropa Ha
CKOPOCTh XMMUUYECKOUN pPEaKIIUH.

3. [Ipumepsl HEOOPATUMBIX U
00paTUMBIX peaKluu.

4. CmelieHne paBHOBECHS XUMHUECKOU
peakuu.

e VYcraHaBIMBATH
3aBUCHUMOCTb CKOPOCTH
XMMHUYECKOU pEaKIUU OT
pa3IUYHbIX (HaKTOPOB.

e [IporaosupoBathb
BO3MO>KHOCTH IPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCIOBUSX.

e  OmnpenensiTe OKUCIUTEND U
BoccTtaHoBuTeNnb B OBP.

e CocCTaBusATh dIEKTPOHHBIN
OanaHC peakinH.

e [Ipou3BOAUTH BEIYUCIIEHUS
0 XUMUYECKHM YPaBHEHUSIM.

e BricTpanBaTh pa3BEPHYTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
y4yeOHUKa U CTIPABOYHBIX
MaTepuagoB, IPAMOTHO
VICIIOJIB30BAaTh N3y4YEHHBIN
MOHATUMHBIN amnmapar Kypca
XUMUH.

e lcnonp30BaTh Npu
BBITIOJIHEHUY Y4E€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIIEA0BATEIBCKON
NEeATEIBHOCTA HAY4YHO-
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Burtuucnenusn

— KOJIMYECTBa BEIECTBa, 00bEMaA U
Macchl peareHTOB UJIM IPOYKTOB 1O
YPaBHEHHSIM XUMHUYECKUX PEaKIUN

HNOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPUATIBI,
pecypcbl MHTepHeTa

Tema 2.
DJIeKTPOJIUTHYECKAS
AMCCOIMALHS.
XuMHYecKHe
peakunu B pacTBopax

(8 1)

Teopus ANEKTPOIIUTUIECKON
JTACCOLIMALINU. DIIEKTPOIUTHI U
HEJJICKTPOJIUTHI.

Katuonsl, aHnoHsl. MexaHuzm
JMCCOIMAIINY BEIIECTB C Pa3JIMUHBIMU
BHJIAaMH XUMHYECKOU cBA3U. CTEIICHb
nucconuanyu. CHbHEIC U cl1a0bIe
3JIEKTPOJIUTHI.

Peakuun noHHOr0 0OOMEHa, YCIOBUS MX
npoTekaHus. VlIoHHbIe ypaBHEHUS
peaKuuil.

XHUMMYECKHUE CBOMCTBA KUCJIOT,
OCHOBAHMI U COJICH B CBETE
MPEACTABICHUI 00
AJIEKTPOJIUTUYECKON AUCCOLMAIIMH.
Cpena pactBopa. [lonsitue o
TUIPOJIU3E COJIEH.

KauecTBeHHBIC peakIuy Ha KAaTUOHBI U
AHUOHEL.

e PackpeIBaTh CMBICI
M3Yy4aeMbIX TTOHSATUM, a TaKKe
CMBICJI TEOPHH
AIEKTPOIUTUUECKON
JUCCOLIALNH.

o  OOBICHATH IPUUUHBI
3JEKTPOMPOBOJHOCTH BOJIHBIX
pacTBOPOB.

e CocraBnsaTh ypaBHECHHS
JUCCOLIMAIIMKU KUCIIOT, IIeJI0Uel h
COJIEM, MOJIHBIE U COKPALIEHHBIE
VMOHHBIE YPaBHEHUS XUMHUYECKUX
peakIuii HOHHOTO OOMEHa.

e [lmanuposars u
OCYILIECTBIISITh HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTHL HAOIOJIEHUS, JIeTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

e (Crnenosarh mpaBUiIaM
0e3omacHO paboTHI B
naboparopuu mpu
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JdeMoHCcTpanuu

DnexTpuyeckas MpOBOAUMOCTh
pPacTBOPOB BEILIECTB; ABMKCHUE HOHOB
B DJIEKTPUYECKOM I10JIE.

OnbITHI, WILTIOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUs peaKuii HOHHOTO OOMEHa.
OMNBITEI IO ONPENETIEHUIO CPEIBI B
pacTBOpax coJier (XJIopHia HaTpus,
KapOoHaTa HaTpus, XJIOPUJIa IUHKA).

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHhuwiii onvim:

Peaxiiuu monHoro ooOMeHa B pacTBopax
ANEeKTpoauTOoB: cynbdara menu(ll) u
ménoyn, kKapOoHaTa HATPUS U COJISTHOU
KHCJIOTHI, pEaKLHs HEUTpaIn3alnu
MEXKTy TUAPOKCHUIOM Kaausl U COJISTHOM
KUCIIOTOU.

IIpaxmuueckas paboma:
Ne 1. Pemenue skcnepuMeHTaIbHBIX
3a]1a4 110 TEME.

Boiuucnenua
— I10 YPaBHEHUAM XUMHUUYECKHUX
peaKumi

UCIIOJIb30BaHUN XUMUYECKOU
MOCY/Ibl U 000PYI0BAHMUS.

e [Ipou3BOAUTH BEIYUCIICHUS
10 XUMHYECKUM YPABHEHUSIM.

e BricTpanBaTh pa3BEpHYTHIE
MMACHbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha UH(OPMAITUIO U3
y4yeOHHKa U CTIPABOYHBIX
MaTepuagoB, FPaMOTHO
VICIIOJIB30BAaTh NU3yYEHHBIN
ITOHATUMHBIN anmapar Kypca
XVUMUHU.

e lcnonp30BaTh npu
BBITIOJTHEHUHU YYEOHBIX 3alaHUN U
B IIPOLIECCE UCCIIEI0BATEIBCKON
NEeATEIbHOCTA HAYYHO-
MOITYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAHUS,
CIIPaBOYHBIE MATEPUAIIBI,
pecypebl UHaTEpHETA
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Pasznen 2. HemeTrayuibl U ux coeqnnenus (24 )

Tema 3. O0mas
XapaKTepuCTUKA
XUMHYECKHX DJIEMEHTOB

VIIA-rpynnsl. I'anorensl
(4 1)

OO611ast xapakTepUCTUKA rajoreHoB.
OCc00EHHOCTH CTPOEHHUS AaTOMOB ITHUX
AJIEMEHTOB, XapaKTePHbIE JJIsl HUX
creneHu okucieHus. CTpoeHue u
(u3rUecKre CBOMCTBA MPOCTHIX
BEIIECTB — rajlor€HOB. XUMHUYECKHUE
CBOWCTBA Ha MIPUMEPE XJIOpa
(B3auMOEHCTBHE C METAIAMH,
HEeMeTallJIaMH, IIEJI0YaMu).
XnopoBogopoa. ComnsiHast KUCIIOTAa,
XUMUYECKUE CBOKCTBA, IIOJIyYEHHUE,
npuMeHeHue. KauecTBeHHbIE peakiun
Ha TaJOr€HU/1-UOHBI.

JlelicTBHE XJI0pa U XJI0POBOAOPOAA Ha
Opra”Hu3M 4esoBeka. BaxuHerimme
XJIOPUJIBI U X HAXOXKACHUE B PUPOJIC.

JdemoHcTpanuu
BueoMarepuabl: TaTOTCHBI U UX
COEIMHEHUS.

OG6pa3iibl XJIOPUIOB.

JlaGopaTopHble U NPAKTHYECKHUE
padoThI

JlabopamopHmuwiti onvim:
PacriozHaBanue XJI0pua-mOHOB.

e  OOBsACHATHL 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJIJIOB U UX
COEJIMHEHUI B IIPEAETAX MAJIBIX
NEPUOOB U TJIABHBIX MOATPYIIIT
[Teprnoan4eckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C YYETOM
CTPOEHHUS UX aTOMOB.

e XapaKTepu3oBaTh
bU3UYECKUE 1 XUMUYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB
raJIoreHoB (Ha MpUMeEpe XJIopa) U
CJIOJKHBIX BEIIIECTB
(xJ1I0pOBOIOPOIA, XJIOpHUIA
HATpHs), CIOCOOBI UX MOJTYUYEHUSI,
MPUMEHEHHUE U 3HAUYCHHE B
MIPUPO/JIC U KU3HU YEJIOBEKA.

e  Omnpenensars raJoreHua-
HOHBI B pacTBOPE.

e [lmanuposars u
OCYILIECTBIIATH HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOJIEHUS, JIeTIaTh
BBIBO/IbI 110 pe3yJibTaTam
AKCIIEPUMEHTA.
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IIpakmuueckas paboma:
No 2. TTonydyeHue COJITHON KUCIOTHI,
U3y4YEHHE €€ CBOWCTB.

Boiuucnenusn

— 10 YPaBHEHUSIM XUMHUUYECKUX
peakIuii, ecu OJIMH U3 PEarcHTOB JIaH
B U30BITKE;

— 00BEMOB ra3oB 110 YPABHEHUIO
peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUN Ta30B

e (CrnenoBarhb npaBuiiaM
Oe3oracHoi paboThHI B
nabopaTopuu pu
UCIIOJIb30BAHUU XUMHUYECKOM
NOCyibl U 000PYAOBaHUS.

e BricTpauBaTh pa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha UH(pOpMaLIHIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepHaJioB, TPaMOTHO
UCIOJIb30BaTh NU3YYCHHBIN
MOHATUMHBIN amnmapar Kypca
XUMUH.

e lcnonp30Bath npu
BBITIOJTHEHUHU YUCOHBIX 3alaHUHN U
B IIPOLIECCE UCCIIEN0BATEIbCKOM
NEeATEIbHOCTH

®  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUIECKOTO
CoJIepKaHusl, CIPaBOYHbIE
MaTepuaibl, pecypcbl MHTepHeTa

Tema 4. O6man
XapaKTepuCTUKA
XHMHYECKHX IJIEMEHTOB
VIA-rpynnsl.

Cepa u eé coenuHeHUst

(59

OO61ast xapakTepuCTHKA 3JIEMEHTOB
VIA-rpynnsi. OCOOEHHOCTH CTPOSHUS
aTOMOB 3THX JJIEMEHTOB, XapaKTEPHBIC
IJI1 HUX CTETIEHU OKHCIICHUSI.
Ctpoenue u puznyecKre CBOMCTBa
MPOCTHIX BEIIECTB — KUCJIOPOJIA U

e OOBsACHATHL 00IIHE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 371eMEHTOB VIA-rpyrirbl
U UX COCIMHEHUN C YYETOM
CTPOEHHUS UX aTOMOB.
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cepbl. AJUIOTPOITHBIE MOIU(PUKAIIUN
KHCJIOPOJIA U CEpbl. XUMHUYECKHUE
CBOMCTBA CEPBHI.

CepoBopopo/i, cTpoeHue, hpu3ndeckue
U XUMHU4YeCKne cBoMCcTBa. OKCHUIBI
Cephl KaK MPeICTAaBUTEIN KUCIOTHBIX
okcuaoB. CepHas KUCIIOTA,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
(oO1ue kak mpecTaBuTENs Kiiacca
KHUCJIOT U crieruduueckue),
MIPUMEHEHHUE.

XUMHYECKUE PEAKIINU, JIEKAILINUE B
OCHOBE MPOMBIIIJIEHHOTO CTI0c00a
IIOJIy4YE€HUSI CEPHON KUCIIOTBHI.
Anmnapartsl U MPOTEKAIOLINE B HUX
IpOILIECCHI (Ha MPUMEPE NPOU3BOIACTBA
CEPHOMU KHCIIOTHI).

Coun cepHOM KUCIOThI, KAYECTBEHHAS
peakius Ha Cyib(aT-HoH.
Haxoxnenue cepol u €€ COEIMHEHUI B
npupojie. XUMHUYECKOE 3arps3HECHUE
OKPY’KarOIIEU CPEIbI COCTUHEHUSIMU
cephl (KUCIOTHBIC JTOXKIH, 3arPsI3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
MpEIOTBPAICHUS.

e XapaxkTepu3oBaTh
bu3nUecKue 1 XUMUYECKHE
CBOWCTBA MPOCTOTO BEMIECTBA
CEpBI U €€ COCTMHEHNIN
(cepoBOIOpO/Ia, OKCHIOB CEPHI,
CEPHOM KHUCIIOTHI, CYJIb(aTOB),
CHOCOOBI UX MPUPOE U KU3ZHU
YeloBeKa.

e Ormnpenensats HAIUYUE
CyJb(haT-MOHOB B pacTBOPE.

e  OOBACHATH CYUIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBSA3aHHBIX C IEPEPabOTKOIM
COEJIMHEHUN CEPBI.

e [lnanuposars u
OCYIIECTBJISITh HAa MPAKTUKE
XUMHUYECKHUE FKCIIEPUMEHTHI,

e [IpoBoauTh HAOIOICHMUS,
JIeNIaTh BBIBOJIBI 10 pe3ysIbTaTaM
AKCIIEPUMEHTA.

e (CiienoBars npaBuiaMm
Oe3omacHoi paboThHI B
nabopaTopuu pH
UCTIOJIb30BaHUN XUMUYECKOU
MOCYJIbI U 000PYI0BAHMUSI.
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JdeMoHCcTpanuu

Komnekuuu (Bugeomarepuasl): cepa u
eé coeqMHEeHUS.

OOyrnuBaHue caxapa moj J1eicTBUEM
KOHIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI.

JlabopaTopHbIe U MPaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:
Oo6HapyxeHue cynb}aT-uoHOB.
B3aumoneiictBue pazdaBieHHOM
CEPHOM KHUCJIOTHI C [IMHKOM.

Burtuucnenus

— T10 YpaBHEHUAM XUMHUUYECKHUX
pEeaKLHnii;

— MAacCCOBOM JI0JIM BbIXO/a MPOAYKTa
peakiuu

e [Ipou3BOAUTH BEIYUCIICHUS
10 XUMUYECKUM YPaBHEHUSM.

e lcnonp30Bath npu
BBITIOJTHEHUN YIE€OHBIX 3aTaHAM
TEKCThI y4eOHUKA, CIPAaBOYHBIC
matepuansl (Ilepuonuueckyro
CHUCTEMY XMMHYECKHX AJIIEMEHTOB
J1. 1. MenneneeBa, Tabauiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M CcoJIel B BOJIE,
AIEKTPOXUMUYECKUH Psifl
HaIpsKEHU METaJIoB).

e lcnonp30BaTh npu
BBITIOJTHEHUHU YYEOHBIX 3alaHUN U
B MPOIIECCE UCCIIEIOBATEIbCKOM
NEeATEeIbHOCTU HAY4YHO-
NONYJIIPHYIO JINTEPATYPY
XUMHUYECKOTO COAECPIKAHUS,
CIIPABOYHBIE MaTepHUaJbl,
pecypebl HaTEpHETA

Tema 5. O0mas
XapPaKTepUCTUKA
XHMHMYECKHUX FJIEMEHTOB
VA-rpynnsl. A3ot, ¢pocdop
U UX COeIMHEHUS

(74)

OO6mrast xapaKTepUCTHKA PJIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB 3THX 3JICMEHTOB, XapaKTEPHbBIC
JUTSI HUX CTETIEHU OKHCJICHUSI.

A30T, pactipocTpaHeHue B IPUPOJIE,
dusznYecKre 1 XUMUIECKIE CBONCTBA.
KpyroBopoT a3ora B mpupo/e.

o  OObsIcHATH OOITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB V A-rpyniibl
Y UX COCIMHEHUU C YUYETOM
CTPOEHUS UX aTOMOB.

e XapaxkTepu3oBaTb
bu3NYeCcKre 1 XUMHUIECKHE
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AMMHaK, ero GpuU3nYecKue u
XUMUYECKHE CBOMCTBA, OJIyYCHHUE U
npumeHeHue. Coiu aMMOHUS, UX
du3ruecKrue 1 XMMUYECKHE CBOWCTBA,
MIpUMEHEHNE.

KadecTBeHHas peakius Ha HOHBI
aMMOHHUS.

A30THas KUCIOTa, €€ PU3NYECKHE U
XHMHYECKHE CBOMCTBA (0OIIHNE KaK
MPEJCTAaBUTEISI KJIacca KUCIOT U
cneuuduyeckue). McnosbzoBanue
HUTPATOB U COJIEM AMMOHHS B
KaueCTBE MUHEPAJIHHBIX YI00PECHHI.
XUMHYECKOE 3arpsA3HCHUE
OKPY’KarOIIEU CPEbl COCTMHECHUSIMU
a3o0Ta (KUCJIOTHBIC JTOXK/IH,
3arpsi3HEHHUE BO3/yXa, IIOYBHI U
BOJIOEMOB).

docdop, amnoTponHbie MOIU(DUKAITUN
docdopa, puzndyeckre 1 XUMUIECKUE
CBOMCTBA.

Oxkcun dochopa(V) u dhochopnas
KHUCIIOTa, (PU3NYECKUE U XUMUICCKHE
CBOMCTBa, noJiyueHue. KauectBeHHas
peakiust Ha pocdaT-uOHBI.
Ucnonp3oBanue hochaTtoB B KauecTBe
MUHEPATBHBIX YOOPEHHI.

CBOMCTBA MPOCTHIX BEIIECTB a30Ta
u dhochopa 1 Ux coeTMHEHUN
(ammmaka, coyieid aMMOHUS,
A30THOM KUCJIOThI, HUTPATOB,
okcuna pocdopa(V) u
dbochopHoit kucioTel, pocharon),
CHOCOOBI UX MOJIyYEHHS,
IPUMEHEHUE U 3HAYCHUE B
IPUPOJIC W KU3HHU YETIOBEKA.

e  Onpenensarb HOHbI
aMMoHUs U (ocdaT-uoHbI B
pacTBope.

¢  OOBSACHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXICHUEM
coenMHeHMi a3ora u (ocopa B
OKpYyXarouien cpeae.

e [lnanuposars u
OCYIIECTBIISITh HA TIPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOJUTH HAOJIIOICHHS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA.

e (Crnenosarh mpaBUiIaM
Oe3omacHoi paboThHI B
1abopaTopuu pu
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3arpsi3HeHHE MPUPOJIHBIX BOJOEMOB
dbocdaramu.

JdeMoHCcTpanuu

Komnexmuu: dochop u nx
coenuHeHus. B3anmoaencteue
KOHIICHTPUPOBAHHOMN a30THOM
KHUCJIOTHI C MEJIBIO.

JlabopaTopHbIe U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:

1. BzaumopeicTBre cojieid aMMOHMUS C
ETT0YBIO.

2. O3HakoMJIeHHE C 00pa3iaMu
a30THBIX U (HOChHOPHBIX YIOOPEHUH.
Ilpakmuueckas paboma:

Ne 3. TlonyueHue aMmMuaka, U3y4eHue
€ro CBOMCTB.

Boituucnenusa
— 10 YPaBHCHUSIM XUMHUUYECKUX
peakun

UCIIOJIb30BaHUN XUMUYECKOU
MOCY/Ibl U 000PYI0BAHMUS.

e [Ipou3BOAUTH BEIYUCIECHUS
10 XUMUYECKUM YPaBHEHUSIM.

e lcnomp30BaTh npu
BBINIOJIHEHNUU YY€OHBIX 3a/1aHUI
TEKCThl yueOHUKA, CIIPABOYHbBIC
MaTtepualbl (IEPUOIUYECKYIO
CUCTEMY XMMHUYECKHUX IEMEHTOB
J1. 1. Menneneea, Tabmauiry
PacTBOPUMOCTHU KHCIIOT,
OCHOBaHHUM M COJIeH B BOJIE,
AIEKTPOXUMUYECKUH P
HaIpsHKEHUI METAIIIOB).

e lcnonp30BaTh npu
BBINIOJIHEHUU Y4€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIIEA0BATEIIBCKOU
NEeATEeIbHOCTA HAYYHO-
NONYJIIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTepHUabl,
pecypebl HaTEpHETA

Tema 6. O0masn
XapaKTepuCTUKA
XHMHMYECKHUX FJIEMEHTOB
IVA-rpynnsbl.

Yriepon, alioTPONHbIE
MoAU(DUKAIIUU, PACTIPOCTPAHEHUE B
npupojie, Gu3nueckue u XuMUIECKUe
CBOMCTBA.

° OOBICHATH 00IIIHE
3aKOHOMEPHOCTU B UBMEHEHUU
CBOWCTB 3JIEMEHTOB [V A-rpynmsl
Y UX COEMHEHUM C YUYETOM
CTPOEHHUS UX ATOMOB.
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Yriepoa 1 KpeMHHMA U UX
COeIMHEHUS

(8 1)

Ancopbrusi. Kpyropopot yriepoaa B
npupoze.

Oxkcunpl yrieposa, ux Gu3n4ecKue u
XUMHUYECKUE CBOMCTBA, UX JIEUCTBUE HA
KUBBIC OPTAHU3MBI, TTOJTYYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
po0JIeMbI, CBSI3AHHBIE C OKCUIIOM
yraeponaa(IV); runoresa rino6anbHOTo
MOTEIJICHUSI KJIUMaTa; MapHUKOBBIN

s dexr.

VYronpHas KUCIIOTa U €€ COJIH, UX
du3nuecKre 1 XMMUYECKUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHHUE.
KauectBennas peakiusi Ha KapOoHaT-
VOHBI.

Hcnonbs3oBanre kapOOHATOB B OBITY,
MEJMLINHE, TPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIICTBE.
[TepBoHauanbHBIC TOHATHS 00
OpraHUYeCKUX BEIIeCTBaX Kak O
COEIMHEHUSIX YyTIIepoJia: 0COOEHHOCTH
cocrasa u crpoeHus. Ilousatue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oesikax, yriieBoaax.
MarepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX
COCIMHEHU.

o XapaxkTepu3oBaTh
bU3uYECKre 1 XUMUYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB
yraepoia ¥ KPEMHUS U UX
coeMHEHU (OKCUAOB YIepo/a,
YTOJBHOM KUCIIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPEMHHUEBOU
KHCJIOTBI, CHJIUKATOB), CIIOCOOBI
WX TIOJIyYCHUS, IPUMCHEHHUE U
3Ha4YCHUE B MPUPOJIC U KU3HU
YyesIoBeKa.

o Onpenenarb kapOOHAT- U
CUJIMKAT-UOHBI B PACTBOPE.
o OOBICHATH CYIIHOCTh

AKOJIOTUYECKUX MPOOIIEM,
CBSA3aHHBIX C HAXOXKICHUEM
YIJIIEKHUCIIOTO Ta3a B OKPYKaroIen
cpere.

° WNimroctpupoBath
B3aMMOCBSI3b HEOPTAHUYECKUX
COCIMHEHUH yIJIepoaa u
OpraHUYeCKUX BEIIECTB.

o [Lmanuposars u
OCYUIECTBJISITh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
BBIBOJIBI IO pe3yJIbTaTaM
JKCIIEPUMEHTA.
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Kpemnuit, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, OJIyYCHHUE U
NPUMEHEHHUE B DJIEKTPOHUKE.
CoenuHeHusi KpeMHUS B IPUPO/IE.
OO6uue mpeacTaBieHUst 00 OKCUJIE
kpeMHusI(IV) u KpeMHUEBOM KUCTIOTE.
CunmkaTel, UX UCIIOJIb30BaHUE B OBITY,
MEIHUIMHE, TPOMBIIIICHHOCTH.
Baxnermme cTpouTenbHbIe
MaTepUaibl: KepaMUKa, CTEKIIO,
IIEMEHT, OCTOH, JKEJIC300€TOH.
[TpoGnembl Ge30macHoOro
UCIIOJIb30BaHUS CTPOUTEIbHBIX
MaTepuasoB B MOBCEIHEBHOM JKU3HMU.

JdemoHcTpanumn

Mopnenu KpuCTauIMYeCKUX PEMIETOK
anmasa, rpaduTa, MOJICKYJIbI
dyiepeHna.

AnicopO11ust pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yriéM. [IpoTusoras.
Buneomarepuansl: cunrkaTHas
MPOMBIIIIEHHOCTb.

Mopaenu MOJIEKyJT OpraHUYECKUX
BEILECTB.

o CrnenoBaTh mpaBuiIaM
Oe3oracHoi paboThHI B
nabopaTopuu pu
UCIIOJIb30BaHUU XUMUYECKOM
NoCyibl U 000PYyAOBaHUS.

o Hcnonp3oBats npu
BBITIOJIHEHUU YYE€OHBIX 3a/1aHUM
TEKCThl yueOHUKa, CIIPABOYHbBIC
Martepuaisl (Ilepuoanueckytro
CHUCTEMY XMMHYECKHX AJIIEMEHTOB
J1. 1. MenneneeBa, Tabauiy
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHUH M COJICH B BOJIC,
BJIEKTPOXUMHUYECKUN PSifT
HaMpPsHKEHUI METAILIOB).

o Hcnonp3oBate npu
BBITIOJIHEHUN Y4€OHBIX 3a/IaHUH U
B IIPOLIECCE UCCIIEN0BATEIIBCKOU
NEATEeIbHOCTA HAYYHO-
HMOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO CO/IepKaHMUS,
CIIPaBOYHBIE MaTEPHUAIIBI,
pecypebl MaTEpHETA
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JlaGopaTopHble U NPAKTHYECKHE
padoThI

JlabopamopHhuwiti onvim:
KauectBennas peakiusi Ha KapOoHaT-
WOH.

IIpakmuueckue pabomui:

Ne 4. TlosmyueHue yriekuciaoro rasa.
KauecTtBenHas peakiusi Ha KapOOHaT-
MOH.

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3azad o reMe «HemeTtamisly.
Buvtuucnenusn

— 10 YPAaBHEHUSM XUMHUYECKHUX
pEeaKLMii, €CIIM OJJMH U3 PEAareHTOB JaH
B BHJIE BOJHOT'O pacTBOpa C U3BECTHOMN
MacCOBOM J10J1€1

Pa3znea 3. Merayuibl u ux coennuenus (20 u)

Tema 7. O01mue cBOMCTBA

MeTaJlI0B
(4)

OO61ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
UX nonoxxenus B Ilepruoanueckoi
CUCTEME XUMHUYECKHUX DJIIEMEHTOB

. 1. MenneneeBa 1 CTpPOCHHSI aTOMOB.
Crpoenne meTaiioB. Metanueckas
CBSI3b U METAJUINYECKas
KpUCTAJUIMYECKas PELETKA.
DNEeKTPOXUMHYECKHUH PsJl HATPSHKEHU I

o PackpeiBats cmbICI
U3y4aeMbIX ITOHATUHI U
MIPUMEHSTh 3TH MOHATUS IPU
OINMMCAHUM CBOMCTB BEIIECTB U UX
IIPEBPALICHUN.

° OOBACHATH 001IHE
3aKOHOMEPHOCTU B UBMEHEHUU
CBOMCTB 3JIECMEHTOB-METAJIJIOB U
UX COCIUHEHUN C YYETOM
CTPOEHUS UX ATOMOB.
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MeTaioB. PU3NYECKre U XUMUYECKUE
CBOMCTBa METAJIOB.

OO61ue crocoObl MOTyYeHUsI
METaJJIOB.

[ToHsiTHE O KOPPO3UU METAILIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT
Koppo3uu. CruiaBsl (CTalb, YyTYH,
JIOPATIOMUHUN, OPOH3a), UX
MIPUMEHEHUE B OBITY U
MIPOMBITTUICHHOCTH.

JemoHcTpanun

O3zHakomIIeHHE ¢ 00pa3IiaMu METALIOB
U CIUTABOB, X (PU3UUECKUMU
CBOWCTBAMU.

Mopenu KpucTauIMueCKuX PeméToK
METaJIOB.

Buneomarepuansl: Kopposus
METaJJIOB.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimeoi:
O3HakomiieHHEe ¢ 00pa3liaMu CIUIABOB
METAaJIJIOB.

3aBUCUMOCTb CKOPOCTH PEAKLIUN
METaJlJIa ¢ KUCJIOTOM OT IPUPOBI
MeTaJla.

° XapakTepu3oBaTh
CTPOCHHE METAJIJIOB, OOIIHE
(bu3NYeCKUEe 1 XUMUUIECKHEC
CBOICTBA METAJIOB.

o XapakTepu3oBaTh 00II1e
CIIOCOOBI TOJTYYCHHS METAJIOB.
o CrnenoBaTh mpaBUiIaM

0e3omacHo paboThI B
naboparopuu pu
UCTIOJIb30BaHUN XUMUICCKOU
NOCYIbl U 000PYAOBaHUS.

o [Ipon3BOAUTE BBIUKUCIEHUS
10 XUMUYECKUM YPaBHEHUSM.
o Hcnonp3oBate npu

BBIMOJIHEHUN YUEOHBIX 3aJaHUN
TEKCThl yueOHUKa, CIIPAaBOYHbIE
Matepuansl (Ilepuonnueckyro
CUCTEMY XMMHMUYECKUX JJIEMEHTOB
J1. 1. Menneneesa, Tabauily
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHUM M COJICH B BOJE,
3JIEKTPOXUMHUYECKUN Psift
HaMpPsHKEHU METAILIIOB).

o Hcnons3oBath npu
BBIMOJIHEHUH Y4E€OHBIX 3aJaHUN U
B [IPOLIECCE UCCIIEIOBATEIBCKON
NEATEIBHOCTH HAYYHO-
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Burtuucnenusn

— 10 YPaBHCHUSIM XUMHUUYECKUX
peakIuii, eciu OJIMH U3 PEarcHTOB
COJICP)KUT MPUMECH

HNOMYJISIPHYIO JINTEPaATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPUATIBI,
pecypcbl MHTepHeTa

Tema 8. BaxxHeiimue

MeTaJIbl M MX COeIMHEeHMS
(16 )

[[lenounkie meTaibl. [lonokeHue B
[Teprnoanyeckoil cucreMe XuMHYECKUX
anemenToB [l. 1. Menpeneena,
cTpoeHue atoMoB. Haxoxnenue B
MIPUPOJIE.

DU3NYECKUE U XUMUYECKHUE CBOKCTBA
(Ha mpuMepe HATPUS U KaJHs).
OKcuapl U TUIPOKCUIBI HATPUS U
kanus. [IpumeHnenne menoyHbIx
METAJUIOB U UX COCAUHECHUMU.
[I{e10uyHO3EMENIbHBIE METAJIIBI MArHUN
Y KaJbLHUM, CTPOEHUE aTOMOB.
ITonoxxenue B [leproanueckoit
CHUCTEME XMUMUYECKUX IJIEMEHTOB

J1. 1. Menpaeneena.

Haxoxnenue B npupone. dusznueckue
Y XUMHAYECKUE CBOMCTBA. BaxkHeunume
COCMHEHUsI KaJblusl (OKCHUJI,
TUAPOKCHU], coJin). JKECTKOCTL BOJBI U
CIIOCOOBI €€ yCTpaHEeHHS. AIFOMUHUT.
[Tomoxenue B Ilepuognueckon
CHUCTEME XMUMHUYECKUX JIEMEHTOB

. 1. MenneneeBa, CTpOEHHE aTOMA.

° OOBICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JI€MEHTOB-METAJIJIOB B
rpynmnax u ux COeIMHEHUM C
Y4ETOM CTPOCHUS UX ATOMOB.

° XapakTepu3oBaTh
bU3UYECKUE 1 XUMUYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB
METAaJIJIOB M UX COCAUHCHUMN
(OKCUI0B, TUAPOKCHUIOB, COJIEH),
CHOCOOBI UX MOJIyYEHHS,
MPUMEHEHHUE U 3HAUYCHHE B
MIPUPO/JIC U KU3HU YEJIOBEKA.

° Pacrnio3naBaTth ¢ MOMOIIBIO
Ka4eCTBEHHBIX PEAKIIU HOHBI
METaJIOB (MarHusi, aJIIOMUHUSI,
IIUHKA, JKeJe3a, MEIu).

° [Lmanuposars u
OCYILIECTBIIATH HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTHL HAOIOJIEHUS, JIeTIaTh
BBIBO/JIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA.
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Haxoxnenue B npupoje. duznueckue
U XUMHUYECKHE CBOMcTBa. AMpOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJIPOKCHUA.
XKeneso. [Tonoxxenue B
[Tepuoauyeckoil cucTeMe XUMHUUYECKUX
anemenToB [l. 1. MeHpeneena,
cTpoeHnue atoma. Haxoxnenue B
npupoje. Puznyeckue u XUMUYECKUE
cBoricTBa. OKCHUIBL, TUAPOKCUIBI U
conu xene3a(ll) u sxeneza(I1l).

JdemoHcTpanuun

BzanmopericTBre HaTpus C BOJOU.
OkpalmBaHue MIaMeHU MOHAMU
HaTpus U Kanus. OkpaiinBaHue
MJIaMEHU HOHAMM KaJIbLIUSL.
B3aumonencTBre OKCHIa KaJlbLUs C
BOJIOM. Buneomarepuainsl: ropeHue
KeJe3a B KUCIOPOE U XJIOpE.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:
O3zHakomiieHHe ¢ 0Opa3amMu
QIIOMHUHMSI U €70 CILIaBOB.

o CrnenoBaTh mpaBuiIaM
Oe3oracHoi paboThHI B
nabopaTopuu pu
WCITIOJIb30BAHUN XHMHYECKOM
NOCyibl U 000PYAOBaHUS.

o [Tpou3BOAUTE BEIYUCICHUS
10 XUMUYECKUM YPaBHEHUSM.
o BricTpauBath pa3BépHyThIC

IIICbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha UH(pOpMaLIHIO U3
y4eOHUKa U CIIPABOYHBIX
MaTepragoB, IPAMOTHO
VCIIOJIb30BaTh NU3yYEHHBIN
MOHATUMHBINA anmapar Kypca
XUMUH.

o Hcnonp3oBats npu
BBINOJIHEHUH Y4€OHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEA0BATEIbCKOU
NEeATEIbHOCTA HAY4YHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHMS,
CIIPABOYHBIE MaTEpPHUAJbI,
pecypcesl MHTEpHETA
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AmMdoTepHbIE CBOMCTBA TUIPOKCHIA
amoMuHus. KauecTBeHHBIE peakIuy Ha
VIOHEI JKee3a.

lpaxmuueckue pabomuwi:

Ne 6. JKécTkocTh BOABI 1 METOMEI €€
yCTpaHEHHS.

Ne 7. Pemenue skcnepuMeHTAIIbHBIX
3a71a4 1o TeMe «MeTaiuibhy.
Buiuucnenusn

— M0 YPaBHCHUSIM XUMHUUYECKUX
peakIuii, ecau OJIMH U3 PEarcHTOB JaH
B M30BITKE WUJIN COJICPIKUT IMPHUMECH;
— MAacCCOBOM JI0JIM BbIXO/a MPOAYKTa
peaKIu

Paznen 4. Xumus n okpy:kaomas cpeaa (3 u)

Tema 9. BemiecTtBa n
Marepu-
AJIbI B JKU3HHU YeJI0BEKAa

Gy

HoBbie MaTepuaibl U TEXHOJIOTHUH.
BemecTBa n marepuaisl B
MOBCEHEBHOM KU3HU YEJIOBEKA.
XUMHUS U 3I0POBBE.

be3omacHoe UCIoabp30BaHNUE BEMIECTB U
XUMUYECKUX PEAKIUi B OBITY.
[IpupoHbIE HCTOYHUKHU
YIJIEBOJIOPOAOB (YroJib, MPUPOAHBIM
ra3, He()Tb), IPOTYKTHI UX
nepepaboTKU, UX POJib B OBITY U
MIPOMBIIIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTH.

o XapakTepu3oBaTh pPOJIb
XMMHUU B pa3IUUHBIX cepax
JESITeTbHOCTH JIFO/IeH, OCHOBHBIC
BEIIECTBA ¥ MaTCPUAIIBI,
NPUMEHSIEMBIE B KU3HH
COBPEMEHHOTO YEIIOBEKa.

o OOBSACHATH yCIIOBUS
0€301MacHOT0 UCTIOIb30BAHUS
BEIIECTB M XUMHUYECKUX PEaAKINH
B OBITY.

J AHanm3upoBats 1
KPUTUYECKH OIICHUBATh
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XVMMHUYECKOE 3arpsA3HEHUE
OKpY>Karolen cpeibl (IpeeiabHO
JOIyCTUMAasi KOHIICHTPALKs BEIIECTB
— [IJK).

Ponp xumnu B pemiennn
AKOJIOTUYECKUX TIPOOIIEM

UH(OPMAITUIO O BIUSHUU
IIPOMBIIIIEHHOCTH, CEJIbCKOTO
X035IUCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHME OKPY>KAIOIIEeH Cpe/Ibl.
o YMeTh OKa3bIBaTh MEPBYIO
TTOMOIIIH TTPY XUMHYECKHIX
0’KOTax M OTPaBICHUSIX.

o [IprHMMaTh yyacTue B
o0cyxneHun mpooieM
XUMHUYECKOHN U 3KOJIOTMUECKON
HaIpPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3HUIIHIO 110
npoOieme U npejarath
BO3MOJKHBIE IyTH €€ pelIeHusl.
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INIOYPOYHOE IIJIAHUPOBAHUE

YYEBHO-METO/IUYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

METOANYECKHUE MATEPUAJIBI U151 YUUTEJIS

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

MATEPHAJIbBHO-TEXHUYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJEHUS JJABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPALIMI

[Ipu pazpaboTke pabouelt mporpaMmbl B TEMaTHYECKOM IUIAHHUPOBAHUU
JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS JIEKTPOHHBIX (IIU(PPOBHIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOMIUXCS YIEOHO-METOANUYECKUMU MaTepraIaMu
(MyTbTUMEIUWHBIE TPOTPaAMMBI, JJIGKTPOHHBIE yUYEOHWKHM W  3aJaYHHKH,
AJIEKTPOHHBIE OUOIMOTEKH, BHPTyaJIbHBIC JTA0OPATOPUU, UTPOBBIC MPOTPAMMBIL,
KOJUICKITMU [HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOJIB3YEMBIMU IS
OOyYeHHS ¥ BOCIIMTAHMS PA3IMYHBIX TPYIII MOJIH30BATEICH, TPEICTaBICHHBIMHU B
AIEKTPOHHOM (IIU(POBOM) BUJIC U PEATUIYIOIIUMH TUIAKTUYECKUE BO3MOKHOCTHU
UKT, conepkanne KOTOPbIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUM.
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