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OdenepasibHas padodass mporpaMma no y4eOHOMY MpeaMeTy «XuMus» (0a30BbIid
YpOBEHb) (mpeaMeTHas o0nacTh «ECTECTBEHHO-HAYYHBIE MPEAMETHY) BKIFOYACT
NOSICHATEIBbHYIO 3aMKMCKY, CONEP)KaHUE O0YUEHU S, TUIAHUPYEMBIC PE3YJILTATHI OCBOCHUS
OPOrpaMMBbl 110 XUMUH, TEMATUYECKOE MJIAHUPOBAHUE.

[TossicHUTENbHAS 3amuCcKa OTpakaeT OOLIME LENM W 3aJa4d M3YYCHUs XHUMHH,
XapaKTEPUCTHKY TCUXOJIOTHYECKUX MNPEANOCBUIOK K €€ HM3YyYECHUI0 OO0y4YaroUMMUCH,
MECTO B CTPYKType Y4YeOHOro IJIaHa, & TAaKXKE MOAXOAbl K OTOOpY COACpKaHWs,
K OMPEAEIICHUIO MJIaHUPYEMBIX PE3YJIbTATOB.

Conepxanne OOy4YeHMsS PACKPBIBAET  COJACPXKATENBHBIE JIMHUW, KOTOPBIC
npeiaralTes Ui 00A3aTeNbHOr0 U3YYEHUS B KOKJIOM KJIACCE HA YPOBHE OCHOBHOTO
o0uero oOpazoBaHusl.

[InanupyeMble pe3yJbTaTbl OCBOCHHS MPOTrPaMMBI MO XUMHHM  BKJIHOYAKOT
JMYHOCTHBIE, METANPEAMETHBIC PE3YJIBTAThl 3a BECh MEPUOJ OOYUYEHUSI HA YPOBHE
OCHOBHOTO 00IIEro 0Opa3oBaHMsl, a TAKXKE MPEAMETHBIE NOCTUXKEHHUS OO0Y4YaroUIErocs
3a KOKIBIA roJ 00yUYeHUs!.

HOACHUTEJIBHAA 3AITUCKA

[TporpamMma Mo XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUsl COCTaBJICHA
HA OCHOBE TpecOOBaHMI K pe3yJbTaraM OCBOEHHSI OCHOBHOH 00pa3oBaTeibHOMN
nporpaMmmbl OCHOBHOrO 00mero oOpa3oBanus, npexactaBicHHbix B DI'OC OO0,
a TaKkKe Ha OCHOBE (eaepaibHOW padoueli mporpaMmbl BOCIHTAHUS U C YUYETOM
KOHIICTIMM MpenofaBaHus yuyeOHOro mnpeaMera «Xumus» B 00pa30BaTENIbHBIX
opranusanusax Poccuiickoit denepanuu.

[TporpaMma mo XvMHH pa3padOTaHa C LETbI0 OKa3aHUs METOIMYECKONW MOMOIIA
YUUTENIO B CO3[JaHUM paboueii mporpaMMebl IO Y4€OHOMY MPEAMETY .

[TporpamMma o XuMHuM JAET MPEACTABICHUE O LIEIISAX, OOWIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHHUS W  PA3BUTHS  OOyYarOLIMXCA  CPEACTBAMM  y4eOHOTO  MPEAMETa,
YCTAHABIMBACT  O0S3aTEIBHOE  NPEAMETHOE  COAEP)KaHWE,  MPEayCcMaTphBacT
pacrpeaesieHre €ro no KiaccaM U CTPYKTYPUPOBAHUE MO pa3aesiaM U TEMaM MPOrpaMMbl
N0 XUMHH, OMNPEAETsIeT KOJMYECTBCHHBIE M KAUECTBEHHbIC XapaKTEPUCTUKU
COJIEP)KAHUS, PEKOMEHAYEMYIO MOCIECI0BATEILHOCTh W3YUYCHHUS XHMHHA C YYETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBs3€H, JIOTMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYarOIIMXCS, OMPEACISCT BO3MOXKHOCTH IpPEAMETa
JUIsl peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOUW 00pa30BaTENIbHOMN
NporpaMMbl Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs, a Takxke TpPeOOBaHMIA
K pe3ysibTaTaM OoOyueHUs XMMHUU HAa YPOBHE IIeTICH M3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB yUE€OHO-MTO3HABATENIBHOMN EATEIBHOCTH 00YYArOIMIETOCS IO OCBOCHUIO YUYEOHOTO
COJIEPKAHUSI.



3HaHWE XUMHWHM CIY>)KAT OCHOBOM s (DOPMUPOBAHMS  MHUPOBO33PCHHS
00y4aroLEerocs, €ro MpeACTABICHUH O MATEPUAIbHOM €AMHCTBE MUPA, BAKHYIO POJIb
UTparoT (POPMHUPYEMBIE XMMHUEH NPEACTABICHUS O B3AUMOIPEBPALLCHUSAX SHEPIrUU
U 00 DBOJIIOLMM BEIIECTB B MPUPOAE, O MYTAX PEIMICHUS TIOOAIBHBIX TPOOIEM
VCTOMYHABOTO PAa3BUTUS YEIOBEUYECTBA — CBHIPHEBOM, DHEPIETHUYECKOHN, MHIIEBON
1 DKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 3 IPaBOOXPAHCHHSI.

H3yueHne xumuu:

CHOCOOCTBYET pean3anui BO3MOKHOCTEH [UIsl cCaMOpa3BUTUS U (POPMHUPOBAHHS
KYJIBTYPBI JINUHOCTH, €€ 001IeH 1 QYHKIIMOHATBHON TPaMOTHOCTH,

BHOCUT BKJaJd B (POPMUPOBAHUE MBILUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyvarommxcs,  HAaBBIKOB  MX  CAMOCTOATEIBHOW  Y4eOHOH  NEATENBHOCTH,
DKCIECPUMEHTABHBIX M MCCIEAOBATECIbCKUX  YMEHMH,  HEOOXOAMMBIX  Kak
B TIOBCETHEBHOM JKU3HHU, TAK U B TPO(ECCUOHATIBHON AEATEIbHOCTH,

3HAKOMHT CO CENU(PUKOI HAYYHOTO MBILIICHUS, 3aKIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3[JIS,IA HA E€OWHCTBO MPHUPOABI M YEIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMHUPOBAHHUH €CTECTBEHHOHAYYHOM rpaMOTHOCTH 00y YArOIIHAXCS;

cnocoOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJaJ B 3KOJIOTMYECKOE 00pa30BaHUE
00y4Jaronmxcsl.

JlanHbIE HampaBiaeHWsT B OOYyYEHUWM XWMHH OOCCIEUYMBAIOTCS CHELHMPUKOM
COJIEPKaHUsl yUEOHOrO MPEAMETA, KOTOPBIN SBIISCTCS NEAArOTMYECKH aAATUPOBAHHBIM
OTpakKeHUEM 0a30BOM HAYKM XMMUM HA OMPEIACIEHHOM 3Talle €€ pa3BUTHSI.

Kypc xumMum Ha ypOBHE OCHOBHOrO OOHIET0 OOpa3oBaHWs OPHUECHTUPOBAH
HA OCBOEHHE OOYYaAKOIIUMUCS CUCTEMBI NEPBOHAYAIBHBIX TOHATHI XWMHWH, OCHOB
HEOPraHWYECKON XMUMHHA M HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX MOHATHI OpraHUuYeCKOin
XUMUH.

CTpykTypa conepkaHusi MpOrpaMMmbl MO XUMHM C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOTO MOIX0AA K €€ n3yueHuto. CoaepKaHue CKIIQAbIBACTCS U3 CUCTEMBI MMOHSATHIA
0 XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI NOHATHNA O XWMHYECKOH PEAKIUM.
O0e 3TH CHCTEMbI CTPYKTYPHO OPraHM30BaHbl MO MPHHLMIY MOCIECAOBATEIBHOTO
PAa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI PA3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YUE€HHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuomnueckoro 3akona J1.M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUMH,

YUEHHUS O CTPOCHUHU aTOMa U XUMUYECKOM CBSI3U;

NPEICTABICHHUNA 00 3NEKTPOTUTHUECKON TUCCOLMALIA BEUICCTB B PACTBOPAX.

TeopeTnueckne 3HaHUST PACCMATPHUBAIOTCS. HA OCHOBE SMITMPUYECKH MOJTYYECHHBIX U
OCMBICJICHHBIX (D)AKTOB, PA3BUBAKOTCS MOCIECI0BATEILHO OT OAHOIO YPOBHS K IPYTOMY,
BBIMIOHASL (YHKIMM OOBICHCHWS W MPOTHO3WPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOJYUYEHHUS M3yYaEMBbIX BEIICCTB.



OcCBOCHHE MPOTPaMMBI MO XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XUMHYECKOW COCTaBJIIOIICH HAYYHON KapTUHBI MHUpPA B JIOTHKE €€ CHUCTEMHOMU
IPUPOJIbI, IEHHOCTHOrO OTHOLIEHUS K HAYYHOMY 3HAHHWIO U METOJaM [TO3HAHUs B HAYKE.
H3yyeHne XMMUU MPOUCXOIUT C IPUBJICYCHUEM 3HAHUIA M3 paHEe U3YUYECHHBIX YUEOHBIX
npeaMeToB: «Okpyxkaromui Mupy, «bruonorus. 5—7 knaccel» U «PU3MKa. 7 KIacey.

[Ipy M3ydyeHMM XUMHH MPOUCXOAUT (POPMHPOBAHKME 3HAHWI OCHOB XMMHYECKOH
HAyKM KakK OOJIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHYECKOH NEATEIBHOCTH
YeJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOH KyJBTYPBL. 3agada ydeOHOro
npeaIMeTa COCTOMT B (POPMUPOBAHMM CUCTEMBI XUMHYECKMX 3HAHWH — BAKHEHINNX
(haKTOB, MOHATWH, 3aKOHOB M TECOPETUUYECCKUX TMOJOKEHWH, JAOCTYMHBIX 0000MICHUM
MUPOBO33PEHYECKOTO XapaAKTEPa, SA3blKa HAyKW, B MPUOOLICHHHA K HAyYHbIM METOJAM
NO3HAHKWS MPU M3YYCHUM BEHIECTB M XMUMHYECKHX peakuuid, B (PopMHpOBaHHU
W Pa3BUTUM MMO3HABATEJIBHBIX YMCHHA M MX MPUMEHCHHH B YU€OHO-TIO3HABATEIBHOM
U y4eOHO-UCCIIECIOBATENbCKON  ACATENBHOCTH, OCBOCHWM MpaBuyl  O€30MacHOro
oOpalleHus ¢ BEIIECTBAMY B MOBCEIHEBHOM JKU3HH.

[Ipn m3ydyeHMM XWMHHM HA YPOBHE OCHOBHOIO 0OMIEro 00pa3oBaHUs BAKHOE
3HAUEHUE MPUOOPEN TAKUE 1IN, KaK:

(opmupoBaHue WHTEIJIEKTY AJTBHO pa3zBUTOMN JUYHOCTH, rOTOBOW
K €aMm000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPHHATHIO PEIICHUH,
CcocoOHOM ananTUpoOBaThCA K OBICTPO MEHSIOIUMCS YCIIOBHSM >KA3HH,

HAMpPABJIIEHHOCTh OOY4YEHUsT Ha CUCTEMATHYECKOE MPHOOIIEHUE OO0YyYaroIIUXCs
K CaMOCTOATENBHONW MO3HABATEIBHON AEATEIBHOCTH, HAYYHBIM METOAAM IO3HAHUS,
(OPMUPYIOLIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

o0ecnevyeHne yCiaoBHiA, CNOCOOCTBYIONIMX MPHOOPETEHUIO O0YUYAOIIMMUCS ONbITa
Pa3HOOOPA3HON NEATENBHOCTH, TMO3HAHUS M CAMOIO3HAHWS, KJIFOUYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIHI ), UMEIOUINX YHUBEPCAIBHOE 3HAYCHUE [T PA3JIMYHBIX BUIOB
NEATENbHOCTH,

(dopmupoBaHue oOUICH (PYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHUCJIC YMEHHH OOBACHATH U OLICHUBATH SIBJICHHS OKPY>KAKOIIErO MUPA, UCHOB3Ys
3HAHUS U ONBIT, MOJIYYCHHBIC MPU M3YUYECHHH XUMUH, NMPUMEHATh UX TPHA PELICHUH
npoOJieM B MOBCEIHEBHOM JKU3HU U TPYAOBOH ACITEIBLHOCTH,

(¢opmupoBaHue y OOy4YarOMMXCS TYMAQHUCTHYECKUX OTHOLICHWN, MOHMMAaHHS
LHEHHOCTH XUMHWYECKMX 3HAHWA A1 BBIPAOOTKM SKOJOTMYECKH LEJIECO00Pa3HOro
NOBENCHUS B OBITY W TPYJIOBOM ACATETBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbS U
OKPY>KaroIen MPUPOIHONA CPEIBL,

pa3BUTHE MOTMBAUMKM K  OOYYEHHIO, CHOCOOHOCTEM K  CAMOKOHTPOJIIO
Y CAMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYETOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BHIOOPY MPO(UJIs U HAMPABICHHOCTH JANbHENIIIEro 00yUEHUSI.

OO0mee 4ucno 4acoB, PEKOMEHIOBAHHBIX /ISl U3YYCHUsT XWUMHH, — 136 4acos:
B 8 Kitacce — 68 yacoB (2 4yaca B HEIETIO), B 9 kinacce — 68 yacoB (2 yaca B HEAEIIO).



JUTa KX A0ro Kinacca MpeayCMOTPEHO PE3EPBHOE YUEOHOE BPEMS, KOTOPOE MOKET
OBITh NCNIOJIB30BAHO YYACTHUKAMH 00pa30BaTEIbHOIO MPOLEcca B LEIX (POPMUPOBAHHS
BapUATUBHOMN COCTABJISIONICH COEpKaHUsI KOHKPETHOM padoueit mporpammel. [1pu 3TOM
oOsi3arenbHas (MHBApPUAHTHAS) 4YacThb COJACP)KAHUS MPEAMETa, YCTAHOBJICHHAS
npUMEPHON padoueii mporpaMMoil, U BpeMsi, OTBOJAUMOE HA €€ U3yUEHUE, TOJKHBI ObITh
COXPAHEHBI ITOJTHOCTHIO.



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaA/IbLHBIC XUHMHUYECKUE MOHSTHS

[Ipeamer xumuu. Posib XMMHUU B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelIEeCTBA. DUBNUECKUE CBOMCTBA BEIIECTB. ATPETAaTHOE COCTOSIHUE BEMIECTB. [loHsATHE
0 MeToAax MO3HaHWsd B XuUMUU. YucThie BemiecTBa U cMech. CnocoObl pa3eiacHUs
CMECEN.

ATOMBI U MOJIEKYJIBL. XUMHYECKUE 3JIEMECHTBI. CHUMBOJIBI XUMHYCCKUX 3JIEMEHTOB.
ITpocTeIE U CITOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE,

Xumuueckass (opmysia. BajleHTHOCTH aroMOB XHMMYECKUX 3JIEMEHTOB. 3aKOH
MMOCTOSTHCTBA COCTaBa BEmECTB. OTHOCUTENBbHAS aroMHas macca. OTHOCUTEIbHAS
MOJIEKYIsIpHAs Macca. MaccoBast 1Ol XUMUUYECKOTO 3JIEMEHTA B COCTMHCHHM,

KonmuuectBo Bewectsa. Mosb. MosspHast macca. B3auMoCBs3b KOJIMYECTBA, MACChI
W 4YHUClIa CTPYKTYPHBIX €AMHMI] BEUIECTBA. PacuéThl 1o QopmyjaM XUMUYECKUX
COEIMHEHU.

DOU3NYECCKAE U XUMUYECKHUE SBJICHHUS. XUMUAYCCKAsl PEAKIUS U €€ MPU3HAKU. 3aKOH
COXPaHEHUs] MAacChl BEIIECTB. XUMUYECKHUE YpaBHeHHS. Kiaccuukanms XuMUYECKUX
peakuuii (COeTMHECHHUS, PA3JIOKCHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuti SkCnepuUMeHm:

3HAKOMCTBO C XMMMUYECKOW MOCYAOH, MpaBwjiaMud padoThl B J1laboparopuu u
npuéMaMu O0paleHust ¢ JabopaToOpHBIM OO0OPYIOBAHMEM, M3YUYEHUE M OINKCAHUE
(U3HYECKUX CBOHCTB 00pa3llOB HEOPraHWYECKUX BEHIECTB, HAOMIO/ICHUE (PUNUECKUX
(MJIaBJIEHUE BOCKA, TasHUE JIbJA, PaCTUPaHKE caxapa B CTYNKE, KUTICHUE W KOHACH CallHsl
BOJbI) W XUMHUYECKMX (TOPEHUE CBEYM, MNPOKATMBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeNla ¢ KUCJIOTON) SBJICHUMA, HAONIONEHUE W OMUCAHUE MPU3HAKOB
NPOTEKAHUST XUMHUYECKMX peakuuii (paslioKeHHE caxapa, B3auMOJCHCTBUE CEPHOM
KHACTIOTBI C XJIOPUAOM Oapusi, pasznokeHue ruapokcuaa meau (II) mpu HarpeBanuwm,
B3aUMOJICUCTBUE Kee3a ¢ pacTBOpoM cojiu Meau (II), uzydenue cnocoOoB pa3aeineHus
cMecell  (C  TOMOILIBIO MarHuTa, QUWIBTPOBAHME, BHIMAPUBAHKUE, JUCTUILISALMS,
xpoMarorpadus), MPOBEICHUE OUYMCTKU MOBAPEHHOW COJM, HAOIIOJCHUE M OTMKMCAHUE
pe3y/bTaTOB MPOBEACHUS OMNBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl,
CO3/IAHUE MOJIENCH MOJIEKY (IIaPOCTEPKHEBBIX ).

Baskneiinmue npeacTaBuTeId HEOPraHUYECKHX BelIeCTB

Boznyx — cMech razoB. Coctas Bo3ayxa. KHCIOpOI — 37IEMEHT U MPOCTOE BELIECTBO.
Haxoxxnenue kuciopoga B Npupojc, (PU3NYECKue U XUMHYECKUE CBOMCTBA (pEaKiMK
ropeanst). Okcuapl. [lpumenenune kucimopoaa. CrnocoObl TOMYYEHUS KHCIOPOJa
B JIaOpaTopul M MPOMBINUICHHOCTH. KpyroBopoT kuciiopoga B mpupoae. O30H —
AJJIOTPOITHAS MOAM(PUKALIMS KACIOPOA.



TermmoBoil >PPeKkT XMMHUUECKOH peakuuu, TEPMOXUMUYECKUE YPABHEHUS, DK30-
WU DHAOTEPMUYECKME peakuuy. TOIMBO: yroJib M METaH. 3arpsA3HEHUE BO31YXa,
YCWJICHHE MAPHUKOBOIO 3(pdekTa, pa3pymieHue 030HOBOTO CJI0SI.

Bopopoa — sneMeHT M mpocToe BEILEeCTBO. Haxo)kaeHue BOIOpOaa B MPUPOIE,
(U3NYECKUE U XMMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI MonyueHus. Kuciorsl u
COJIH.

MoutsipHblii 00BEM razoB. PacuéTel 0 XMMUYECKAM YPABHEHUSIM.

dusnyeckue cBoicTBa BOAbL. Boaa kak pactBopurelb. PacTBopsl. HackllieHHBIE 1
HEHACBILEHHBIE PaCTBOPHI. PacTBOPUMOCTE BelecTB B BoAE. MaccoBas 1015 BEIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOABL. OCHOBaHMs. POyb pacTBOPOB B NPUPOAE U
B JKA3HM 4YeJI0oBeKa. KpyroBopoT BOABI B IPUPOE. 3arpsa3HEHUE NPUPOAHBIX BOA. OxpaHa
1 OYUCTKA MPUPOAHBIX BOJ.

Knaccupukaumns Heopranmdecknx coeauHennid. Oxcupel.  Kiaccndukanms
OKCH/JIOB: coneoOpa3yromme  (OCHOBHBIC,  KUCJIOTHBIE,  aMm(OTEpHBIE) H
HeconeoOpasyomue. HoMeHknarypa okcuaoB. OU3NYECKUE U XUMUYECKUE CBOWCTBA
okcu10B. [losryyeHue OKCHIOB.

OcHoBannd. Knaccudukanust OCHOBaHUW: ENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuil. DU3MUYECKHUE W XUMHUUYECKUE CBOMCTBA OCHOBAHWMA.
[TonmyyeHre OCHOBAHUIA.

Kucnorel. Knaccupukaums kucmor. HoMeHknatypa KucioT. DOU3WYECKHE W
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTH MetainoB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkmarypa cosicii. DOU3HYECKUE M XAMHWYECKHE CBOWCTBA COJEH.
[Tony4yenue comnei.

['enernueckas cBsi3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COEINHEHUM.

Xumuueckutl skCNepUMeHm.

KQUeCTBCHHOE OINPENEIICHUE COACP)KAaHUS KHUCIOpoJa B BO3AyXE, MOJIyYEHHE,
coOMpaHue, Pacrno3HaBaHWE M HU3YUYEHUE CBOHCTB KHUCIOpoJa, HAOMOJCHUE
B3aUMOJICHCTBHS BEILECTB C KUCIOPOAOM U YCJIOBHSI BO3HMKHOBEHUS M MPEKPALICHUS
ropeHust (moskapa), O3HaAKOMJICHME ¢ 00pa3llaMu OKCUJOB M OINHUCAHUE WX CBOWCTB,
MOJIyYeHUE, COOMpPAHUE, PacCNo3HABAHUE M W3YUYEHUE CBOWCTB BOAOpOJAa (FOPEHUE),
B3aUMOJicHcTBUE Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXKHO HMCHOJB30BAHKE
BUICOMATEPHAIIOB), HAOIIOIEHNE 00PA3LIOB BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCIIEIOBAHHE
0COOEHHOCTEM PacTBOPEHMS BEIIECTB C Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBICHUE
PacTBOPOB C OMPEACIIEHHON MAaCCOBOM H0JIEW paCTBOPEHHOTO BEIIECTBA, B3AUMOICICTBHE
BOJABI C MeETaulaMH (HaTpUeEM W KalbLMEM) (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMATEPUAIOB), MCCIICIOBaHUE OOpA3IOB HEOPraHUYECKUX BEIIECTB Pa3TUUYHBIX
KJ1acCOB, HAOTIO/ICHUE U3MEHEHUS OKPACKKM MHMKATOPOB B PACTBOPAaX KUCJIOT U IIET0YEH,
u3yueHue B3auMoachcTBUS okcuaa menu (1) ¢ pacTBOpoOM CEepHOW KUCIOTHI, KMCIOT
C META/UIAaMHU, PEeaKUWil HEUTpAIU3AlNA, IMOJIYYCHUE HEPACTBOPUMBIX OCHOBAHWN,



BBITECHEHHE OJIHOTO METAJUIA APYTUM M3 PACTBOPA COJIU, PEIICHUE DKCIIEPUMEHTATBHBIX
3a1a4 1o teMe « BaykHeime K1acCel HEOPraHu4eCKUX COETMHEHUIN .

lepuoauvecknii 3axkon u Ilepuoanyeckass cuCTeMa XHMHYECKHX JJIE€MEHTOB
.. Mengeneea. CrpoeHue aroMoB. XHMHYECKAsi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTE/ILHBIC PEAaKIHHU

[lepBbie MONBITKM KIacCH(PHUKALMN XUMUYECKUX 37EMEHTOB. [ToHsATHE O rpynnax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMETBHBIC METAIIIBL, TaJIOTEHBI, THEPTHBIC
rasel). DJIEMEHTBI, KOTOPbIE 00pa3ytoT aMm(pOTEPHBIE OKCUABI U TUAPOKCHIBI.

[Tepuognueckuii 3akoH. llepuomuueckas cHCTEMa XMMHUUYECKHX — DJIEMEHTOB
JL.U. Menneneea. Koporkonepuonnas v anuHHONEepruoaHas gopmsl [lepuonnueckoii
cucTeMbl XuMu4uecKkux 35eMenToB .. Meneneesa. [lepuoasl v rpynmsl. GU3ndecKuii
CMBICJI TOPAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX sAep. M3oromel. OnekTpoHbl. CTpoeHuE
ANEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMUYECKUX 31eMEHTOB [lepuoanyeckoi
cucreMbl .M. Menaeneea. XapakTepUCTHKA XWMHUYECKOIO DBJEMEHTAa [0 €ro
nosiokeHuro B [lepuoanueckoit cucreme J[.M. Meunaeneena.

3aKOHOMEPHOCTM M3MEHEHUS paadyca arOMOB XHMHMYECKMX DSJIEMEHTOB,
METATUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 1O IPYIIIAM U IEPUOIAM.

3nauenue [lepuomryeckoro 3akoHa U [lepruoandyecKkoil CUCTEMBI XUMHYECKUX
BIEMEHTOB 71l PA3BUTHsI HAYKU U NPakTUKK. J[.M. MenaeneeB — y4€Hblid U IPaKIaHUH.

Xumuueckass CcBa3b. KoBajieHTHas  (mojispHas W HEMNOJIsipHAsi)  CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBA3b.

Crenenb OKUCHEHHS. OKUCITUTENBHOBOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl
OKHUCJICHHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIM.

Xumuueckutl skCNepUMeHm.

U3y4YeHHE OOpa3loB BEIIECTB METAUIOB M HEMETALIOB, B3aUMOJCHCTBUE
TUAPOKCUJA IMHKA C PpacTBOPaMM KHUCIOT W WIEJNOYEH, MPOBEJACHUE OMbBITOB,
WUTFOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKINil (TOpEHUE,
peaKInu Pa3aoKeHUS, COSTUHEHUS ).

Meosenpeomemmnwie cesi3u

Peanuzaimss MeXOpeIMETHBIX CBS3¢H NpU HM3YYEHWH XUMUUM B 8 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIOJIB30BAHUE KaK OOIIMX €CTECTBCHHOHAYYHBIX OHATHH, TaK
W TIOHSATHMN, SBJSIOMUXCS CHUCTEMHBIMU Il OTACJBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOT'O IUKJIA.

OO0111Me €CTECTBCHHOHAYYHBIE TIOHITHS: HAy4YHbIA (DAKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaM3, CHUHTE3, KilacCU(UKAIKS, TMEPUOANYHOCTh, HAOTIOJCHUE, JKCIECPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHUE.

duznka: mMarepus, aTOM, JJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHMJA, WU30TOIbI,
PaJIMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYECKUI 3apsijl, BEIICCTBO, TEJIO, 00BEM,



arperaTHoe COCTOSTHUE BEIECTBA, ra3, (M3WYECKUE BEIWYMHBI, €AMHMIIBI U3MEPEHUS,
KOCMOC, MJIaHETHI, 3BE3/1b1, COJHIIE.

buosnorus: gporocunTes, aprxanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE MOPOJIbI, MOJIE3HBIE
UCKOTAEMBbIE, TOTUTMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHU4YeCKasi peakuust

[Tepuognueckuii 3akoH. llepuomuueckas cHCTEMa XMMHUUYECKHX — DJIEMEHTOB
JHN.H. Menneneea. CrpoeHue aroMoOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KAWL, KalbLUsi U UX COCIAMHCHUMN
B COOTBETCTBUU C MOJIOKEHUEM HJIEMEHTOB B [IeprOaMYECKO CUCTEME U CTPOEHUEM UX
aTOMOB.

CrpoeHue BEmECTBA: BUIbI XUMHUYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAUIMYECKONW PEWETKA W BHJIA
XAMUYECKON CBSA3H.

Knaccupukauuss W HOMEHKJIATypa HEOPTraHMYECKHX BEMICCTB. XWUMUYECKHUE
CBOMCTBA BELIECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHUNA,
TEHETUYECKAs CBA3b HEOPraHUYECKUX BELIECTB.

Knaccupukaums  XMMHYECKMX  PEakUMid MO  pa3iM4HbIM  MPU3HAKAM
(IO YHCIY ¥ COCTAaBYy YYACTBYIOUIMX B PEAKIMHM BEUICCTB, MO TEIUIOBOMY 3PQEKTY,
N0 M3MEHEHHMIO CTEMECHEW OKHCIEHUS XHMHUYECKHUX BJEMEHTOB, MO O0paTUMOCTH,
N0 YYACTUIO Karam3aropa). JK30- U 3HIOTEPMHUUYECKHE PEAKLIMHU, TEPMOXUMHUYECCKHUE
VPaBHEHUSI.

[TonsiTie 0 ckopocTH XHMHYeCKOW peakuuu. [loHsatne 00 oOparuMbiX W
HEOOPATUMBIX XMUMHWUYECKHX peakuusX. [[OHATHE O TOMOIEHHBIX M TE€TEPOTEHHBIX
peakumsax. Ilowsatme o  karanuse. IloHsaTHE O  XMMMYECKOM  PABHOBECHHU.
DaKTOPBI, BIUSIOIIME HA CKOPOCTh XUMUYECKOW PEAKLIMM U TIOJIOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, 3NEKTPOHHBIN OanmaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHON peakuuu. COCTABICHUE YPABHEHUI OKHUCITIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIMI C UCMIOJB30BAHUEM METOA AIEKTPOHHOTO OajlaHCca.

Teopus SIEKTPOJMTUYECKON JUCCOLMALMU. OJIEKTPOJIMTBL U HEIIEKTPOJIMTHL
Katnonsl, aHmoHbl. MexaHuW3M AUCCOLMALMMA BELWIECTB C PA3JIMYHBIMU BUJIAMU
XUMHYECKOH CBs3H. CTeneHp aucconranui. CUIIbHBIE U CIA0BIE SIEKTPOJIUTHIL.

Peakiiun moHHOro oOMEHa. YCJIOBHS MPOTEKAHUS PEaKIMii MOHHOro OOMEHa,
IOJIHBIE U COKPAILEHHBIE HOHHBIC YPABHEHUS peakumid. CBOMCTBA KMCIIOT, OCHOBAHUN U
COJICH B CBETE MPEIACTABJACHUN 00 BJICKTPOIMTHYECCKOM mucconmaii. KadecTBeHHbIC
peakuuu Ha MOHBL. [IoHITHE O TUAPOJIU3E CONEH.
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Xumuueckuii 5kCnepumenm:

O3HAKOMJICHUE C MOJCISAMHU KPHUCTAUIMUECKUX  PEHIETOK  HEOPraHUYECKHX
BCIIECTB — META/UIOB U HEMETAJIOB (rpaduTa v ajiMasa), CIOXKHBIX BEHIECTB (XJI0puaa
HATPHUS ), UCCIICTOBAHNE 3aBUCMMOCTH CKOPOCTH XUMHUYECKOW PEAKIMU OT BO3JCHCTBUS
pa3UuHBIX (DAKTOPOB, HCCIICIOBAHUE 3JICKTPOIMPOBOAHOCTH PACTBOPOB BEIECTB,
porecca AUCCOIMAIMM KUCIIOT, MEN0YeH W COoJiel (BO3MOKHO MCIOJIb30BAHUE BUJIEO
MaTepUasioB), TPOBEJACHHUE OMBITOB, MILTIOCTPUPYIOIMIUX TPU3HAKKM MPOTCKAHUs PeaKInii
MOHHOTO0 0OMEHa (00Pa30BaHUE OCAJKA, BBIJICIICHUE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB,
WITIOCTPUPYIOIIMX MPUMEPHI OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX pPeakiMii (TroOpeHue,
peaKkIMu Pa3OKCHUS, COCAMHEHHUS), PACMO3HABAHWUE HEOPraHUUYECKUX BEIICCTB
C TIOMOIILI0 KAUECTBEHHBIX PEAKIMii HA MOHBI, PEIICHUE SKCIICPUMEHTANTbHBIX 3a71a4.

HemeTa/uibl 1 UX coeIMHEHUS

OO01mast xapakTeprucTuKa raioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapPAKTEPHBIC
CTEMEHU OKUCIEeHUs. CTpOeHHE U (PU3NYECKKE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XAMUYECKUE CBOICTBA Ha TpUMeEpe XJopa (B3aMMOACHCTBHE C METAJUIAMH,
HEMETAJIAMHM, 1iesiouaMu). XiopoBoaopod. ComisiHas KUCIIOTa, XUMUYECKHE CBOICTBA,
NOJTyYEHUE, TPUMEHEHUE. JIelicTBUE XJIOpa W XJIOPOBOAOPOJA HA OPraHU3M YETIOBEKA.

Bakneiinme xJI0puIbl U UX HAXOKACHHUE B TPUPOJIE.
OOwmas xapakreprcTuka 31eMeHTOB VIA-Tpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENeHW OKHUchaeHus. CTpoeHHe M (U3HYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — KMCIIOPOAA U CEPbL. AJUIOTPONHBIE MOIU(PMKALIMK KUCIOPOJA U CEPHI.
XuMHAYECKUE CBOMCTBA cepbl. CEPOBOAOPO, CTPOCHUE, PU3HUECKUE U XUMUUYECCKUE
cBoiicTBa. OKCHIBI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas KHCIOTA,
(U3nYECKUE U XMMHUYECKHAE CBOMCTBA (OOMIME KaK MPEACTABUTENS Kacca KUCIOT U
cnenrdurueckue). XUMHUECKAE PEAKIIMH, JIEKAIINE B OCHOBE MPOMBIIIJIEHHOTO cocoda
MMOYYCHUSI CEPHOM KUCHOTHL. [IpuMenenne cepHoil KUCoThl. COJIM CEPHOU KHCIIOTHI,
KAQUECTBEHHAs pPeakuus Ha cyibdar-uoH. HaxoxkneHue cepbl M €€ COCOUHEHMIA
B MpUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPY KAKOIIEH CPelbl COCTUHEHUSAMU CEPBI
(KUCIIOTHBIE JOKNIN, 3arPA3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €0 MPEAOTBPALLICHHUS.
OOwast xapakTepucTruKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XaPaKTEPHBIC CTEMEHN OKHUCIEHUS. A30T, PACPOCTPAHEHHUE B MPUPOAE, (PU3HUECKUE U
XUMHYECKHE CBOWcTBAa. KpyroBopor azora B mpupoac. AMMHAK, €ro (pU3MvecKue u
XUMHYECKHAE CBOMCTBA, MOJIyYeHHEe U NMpuMeHeHue. Colln aMMOHHUA, MX (PU3HUeCcKue
Y XUMHUYECKUE CBOMCTBA, MpUMEHEHHE. KauecTBEHHAs peakiys Ha MOHbI aMMOHHUSI.
A3OTHas KUCIIOTa, €€ MONy4YeHUe, (PU3NUECCKHE W XMMUYECKUE CBOMCTBA (00IIME Kak
NPEICTABUTENS KITacca KHCIOT U cnenupuyeckue). Micnonp30BaHuE HATPATOB U COJIEH
AMMOHHSI B Ka4eCTBE MHUHEPABHBIX yAOOpeHWil. XUMHYECKOE 3arps3HECHUE
OKPY>KaIOIIEH CPebl COCTUHEHUSIMM a30Ta (KACIOTHBIE JOXAH, 3arPsA3HEHKUE BO3yXa,
MOYBBI U BOJOEMOB). Docdop, autorponHsle Moaudukaimu pocdopa, puzndeckue u
xumudeckue cporictBa. Okcua gocdopa (V) u pocdopHas kucimoTa, GU3HUECCKHUE
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U XUMUYECKHE CBOICTBa, mosyyeHue. WMcnonb3oBanue QocpaToB B KAYECTBE
MUHEPATBHBIX Y TOOPEHUIA.

OOwmas xapakTepucThka 31eMeHTOB [V A-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHBIC  CTEMICHW  OKHUCIEHUS.  YTJIEPOJ, AUIOTPOMHBIE  MOAM(PHKALIH,
paclpoCTpaHEHHE B TPUPOJE, (PU3MUYECKME W XMMHUYECKHE CBOHCTBA. AAcopOuus.
Kpyrosopor yriepona B npupoae. OKCuapl yraepoaa, X QU3n4ecKue U XUMHAYECKUE
CBOICTBA, NCHCTBUE HA )KUBBIC OPTaHU3MBI, OJYYCHUE U TIPUMEHEHUE. DKOJIOTHUECKNE
npoOeMBbL, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV), runoresa rinodanbHOr0 NOTEMICHUS
KJIMMaTa, MApHUKOBBIM >(Q(QeKT. YronpHas KUCIOTAa U €€ COJM, UX (PU3HUYECKUE W
XUMHYECKUE CBOMCTBA, TOJMYyYeHHE U MprUMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-
WOHBI. Micnonb30BaHne KapOOHATOB B OBITY, MEAWLIMHE, MPOMBILIJIEHHOCTH U CEITbCKOM
XO3SHCTBE.

[lepBoHauanbHBIE MOHATUS OO0 OPraHMYECKMX BEHICCTBAX KAK O COCIMHEHUSIX
yriaepoaa (METaH, 3TaH, STHJICH, ALCTUJICH, 3TAHOJ, TNIMLEPHH, YKCYCHAs KHCIIOTA).
[TpupogHBIE UCTOUHUKHU YTIIEBOJAOPOAOB (YIOJb, MPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3UH), MX POJIb B OBITY H MPOMBILIIEHHOCTH. [ToHSATHE O OMOTOTHYECKH
BOXHBIX BEIICCTBAX: >KAPAX, O€lIKaX, YIJIEBOJAX — M WX POJIM B KU3HU YEIIOBEKA.
MarepruanbHOE EAMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUI.

Kpemuuii, ero pusnueckne U XMMUYECKUE CBOMCTBA, MOJYYCHUE W MPUMEHEHUE.
CoennHeHus kpeMHUs B npupoae. OOuue npeacrapneHus 00 okcuae kpemuus (1V) u
KPEMHUEBOH KucnoTe. CHIUKAThl, UX KCMOJIb30BAHAE B OBITY, B MPOMBIIUICHHOCTH.
BaxxHelimme CTPOMTENBHBIE MaTepUaibl. KEPAMHMKA, CTEKIIO, LIEMEHT, OCTOH,
xKenne300eToH. [IpoGnembl 0€30MACHONO KCMOJIB30BAHUS CTPOMTENIBHBIX MaTepUAIOB
B IIOBCETHEBHOM JKU3HH.

Xumuueckuil skCnepumeHm.

U3YyYeHUE OO0pa3lOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIOTHI,
NPOBCJACHUE KAYECTBEHHBIX PEAaKLUMA HA XJOPUA-MOHBI M HAOIOACHUE MPU3HAKOB MX
OPOTEKAHUS, OMBITHI, OTPAXKAIOUIME (PU3NUECKHE U XUMUYECKUE CBOMCTBA TraJIOTCHOB U
UX COCAMHCHHHA (BO3MOXKHO WCIHOJB30BAHUE BHICOMATEPHAIIOB), O3HAKOMIICHHE
¢ oOpa3zlamu XJOpua0B (TaJOT€HUAOB), O3HAKOMJICHME ¢ oOpasinaMu Ccepbl U €€
COCIMHEHUSIMU (BO3MOKHO MCMOJB30BAHUE BHIEOMATEPUAIIOB), HAOMIOAEHUE TIPOLECCA
OoOyIJIMBaHMS caxapa MoJ ACHCTBUEM KOHLIEHTPHPOBAHHON CEPHON KUCIIOTHI, H3YYCHHE
XUMHYECKAX CBOMCTB pa30aBNEHHOW CEPHOM KHCIOTHI, MPOBEACHUE KAYECTBEHHOM
peakuyu Ha Cynb(paT-uoH W HaOJIOACHUE NpH3HAKa €€ MPOTEKaHWs, O3HAKOMIICHUE
¢ (uzmyeckumu cBoHcTBaMM a30Ta, ¢ochopa MU HUX COCAMHCHHHA (BO3MOXKHO
UCIOJb30BAHUE BHICOMATEPHAIIOB), o0Opa3uamMu a30THBIX M (OCPOPHBIX yHOOpEHUA,
NOJy4YeHUE, COOMPAHKE, PACIO3HABAHME M M3YUYEHUE CBOMCTB aMMHUAKa, MPOBEICHUE
KAUECTBEHHBIX PEAaKUMi HA MOH aMMOHHUA W (pocaT-uOH U M3YyUEHUE MPU3HAKOB KX
[IPOTEKAHUs, B3aUMOJCHCTBAEC KOHLECHTPUPOBAHHOW a30THON KHUCIOTBL C MEIBIO
(BO3MOYKHO MCIOJIB30BAHUE BUACOMATEPHATIOB), H3YUYEHUE MOJEICH KPUCTALIMYECKAX
pelIeTOK anMaza, rpaduta, QyuiepeHa, 03HAKOMJICHUE C MPOLECCOM aacoOpOLUu
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PACTBOPEHHBIX BEIMICCTB AKTMBUPOBAHHBIM YIVIEM W YCTPOHCTBOM MPOTHBOrasa,
NOJIY4YEeHHE, COOMpaHWe, PACMO3HABAHWUE W M3YUYCHHME CBOWCTB YIVIEKHCIIOIO Trasa,
NPOBCIACHUE KAUECTBEHHBIX pEaKkUMi HAa KapOOHAT W CHJIMKAT-MOHBI W HM3yUYEHUE
OPU3HAKOB WX  MPOTEKAaHWS, O3HAKOMJICHHME €  NPOAYKUMEH  CHJIMKATHOMN
NPOMBILUICHHOCTH, PEIICHUE SKCIEPUMEHTABHBIX 3ada4 Mo TeMme «Baxkuehmue
HEMETAIIIBI U X COCTUHEHHSY .

MeTtajuibl 4 HX COeIMHEHUSI

OO0mwas XxapakTEpUCTUKA XUMHYECKHAX 3JIEMEHTOB — META/NIOB HA OCHOBAaHWUHU HX
MOJIOKEHHs B llepuoanyeckoil cucreMe XuMudyeckux siemenToB /(.M. MeHneneesa u

cTpoeHus aToMOB. CTPOCHHE METALIOB. MeTauMuecKas CBsA3b U METAUIMYECKAs
KPUCTAJUIMYECKAs PEIIETKA. OJNEKTPOXMMUYECKMA DAL HANPSHKEHUH  METAJUIOB.
OU3NYECKHAE U XUMUUECKUE CBOICTBA META/UIOB. O0IIME CITOCOOBI MOTYYECHHS METAIJIOB.
[ToHsiTHE O KOPPO3MH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOPpo3uu. CriaBbl
(cTamnb, YyryH, ALOPATIOMHAHANA, OpOH3a) U UX TPUMEHEHUE B OBITY U TPOMBILIICHHOCTH.

[[lenoyHble METAIBL: TMONOKEHUE B [IepHOIMYECKON CHUCTEME XUMUYECKUX
aneMmeHToB J[.M. MenaeneeBa, CTPOCHHME WX aTOMOB, HAXOXICHUE B MOPUPOJE.
Ou3nvecke U XUMHYECKHE CBOWMCTBA (HA mpuMmepe HaTpus M Kainus). OKCuabl U
TUAPOKCUBI HATPUS U Kaiusl. [ [pUMEHEHUE IETOYHBIX METAJUIOB U UX COCIMHEHUM.

[Ileno4HO3eMENBHBIE METAITBI MATHANM W KaJBLHNA: TTOJIOKEHKE B [lepuoanyeckoit
CUCTEME XUMHUYECKUX AIeMeHTOB .. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXOXKICHUE
B npupoac. Pu3NUeCKUe U XMMUYECKUME CBOMCTBA MAarHus W Kajnplus. BakHeWmume
COCIMHCHHUS KaJiblis (OKCUA, THAPOKCUJ, cojik). YKECTKOCTh BOABI M CHOCOOBI €€
YCTPAHCHHUS.

AnmOMUHUI: TOJIOKEHUE B [IepuOAMYECKON CHCTEME XWMHUUYECKHX JJIEMEHTOB
J.W. MenaeneeBa, CTpOECHUME aroma, HaxXOKAcHUEe B mpupone. Dusmueckue
XUMHYECKAE CBOHCTBA AIIOMHHMS. AMQOTEPHBIE CBOMCTBA OKCHIA M THUIPOKCHIA
ATFOMUHUSL.

Keneszo: nonoxxkenue B llepuoamueckoll CHUCTEME  XHUMHUYECKUX  DJIEMEHTOB
JA.W. MenaeneeBa, CTpOECHUME aroma, HaXOKAcHUEe B mpupone. Dusmueckue wu
XUMHYECKHE CBOMCTBA kene3a. OKCUAbL, THAPOKCUABI U conu xkene3a (11) m sxenesa (111),
MX COCTaB, CBOMCTBA U MOJYYCHHE.

Xumuueckuti skcnepumeHm:

O3HAKOMJICHUE ¢ 00pa3liaMi METAJIOB U CIUIABOB, WX (PU3MYECKUMU CBOHCTBAMH,
U3YyYEHUE  PE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HMCIOJIb30BAHHUE
BUJICOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOACHCTBHS OKCHIA KaJIbIUsl M HATPUS C BOJIOM
(BO3MOKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIIEAOBAHNE CBOMCTB KECTKON BOJIBI,
NpOLIECCAa TOPEHMS JKENE3a B KMCIOPOAE (BO3MOKHO UCIOJIb30BAHUE BUACOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLIMI Ha MOHBI (MArHUsl, KaJIbIHS, ATFOMUHUS,
nuHka, keneza (1) m sxenesa (1), meam (II), HaONrOACHHUE W OMHUCAHWE MPOLIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMU HATPUs, KAJIUs U KablUs (BO3MOXKHO MCIOB30BAHKE
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BUJICOMATEPUAJIOB), MCCIEAOBAHNE aM(OTEPHBIX CBONCTB TMAPOKCHIA ATIOMUHUS U
TUJIPOKCUAA IIMHKA, PEHICHUE HKCIEPUMEHTAJBHBIX 3adau Mo Teme «BakHeiiiue
METAJUIbI U UX COCTUHEHUS.

XHMHA H OKPYKAKOLIAs cpeaa

BemectBa W Mmarepuaiibl B MOBCEOHEBHOW JKM3HM 4ellOBEeKa. besomacHoe
WCIOJb30BAHUE BEUICCTB M XUMHUYECKMX peakuuil B ObiTy. IlepBas momouis mnpu
XUMHAYECKUX 0)KOrax U OTPABIIEHUSX.

XUMUYECKOE 3arps3HEHUE OKpYKaroUled cpeasl (TpeaenpHas AOMyCTHUMAs
KoHUeHTpauust BemecTB (manee — [1JIK). Ponb XumMuM B pEIICHHMM SKOJIOTMYECKHAX
npooIieM.

Xumuueckuti skcnepumenm:
u3ydeHue o00pasloB MAaTepUaoB (CTEKNIO, CIUIABbl METAUIOB, IOJUMEPHBIE
MaTEPUAIIBI).

Meoicnpeomemnvle cesi3u

Peanuzanus MeEXKOPEOIMETHBIX CBs3€ TpuU M3yYeHMHM XUMHM B 9 Kjacce
OCYILECTBIISETCS YEPE3 UCTIOJIB30BAHNE KaK O0IIUX €CTECTBEHHO-HAY YHBIX TOHITHIA, TaK
U TIOHSATHH, SIBJSIOUIMXCS CUCTEMHBIMU [UIs OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO LMKJIA.

OO01mme eCTECTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIH (DAKT, TUMOTE3A, 3aKOH, TEOPUS,
aHaJM3, CHUHTE3, Kiaccu(pukauus, TNEPUOJAUYHOCTb, HAOIIOACHHUE, JKCIEPUMEHT,
MOJICTIMPOBAHUE, WU3MEPEHHME, MOJEINb, SIBICHUEC, MAPHUKOBBIA 3PQPEKT, TEXHOIOTHS,
MaTEePUATIBL.

duznka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIWJA, M30TOIIbI,
PAIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUCCKUIA 3apsl, MPOBOJHUKM, MOJIYIPOBOJAHUKH,
OUBTIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHAE BEILECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (PU3HUECKUE
BEJIMYMHBI, €AMHUIBI M3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
ConHue.

buonorus: QorocuHTe3, npixaHue, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHBIC
yI0OpeHUs, MUKPOIJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIILHBIE BEIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOABI, MOJE3HBIE
WCKOMACMBIE, TOTUIMBO, BOJAHBIE PECYPCHI.
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IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPAMMBbI OCHOBHOTO 0011IeT0 00pa30BaHMs
JOCTUTAIOTCS B X0J¢ OOYYCHHMS XWMHUU B €IWHCTBE Y4eOHOM M BOCIMTATEIBHOMN
JCATEILHOCTHA B COOTBETCTBUM € TPAIUIIMOHHBIMU POCCUMCKUMH COIMOKYJILTYPHBIMH U
JYXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU, IPUHATHIMHU B OOIIIECTBE MTPaBHIIaMU M HOPMaMH
NOBEJCHUS U CIOCOOCTBYIOT MPOLIeCcCcaM CaMOIO3HAHKS, CAMOPA3BUTHSL U COLMATTU3AIIIH
00y4Jaronmxcsl.

JIM4HOCTHBIC pe3yabTaThl OTpaKaroT TOTOBHOCTD 00yyaromuxcs
PYKOBOJICTBOBATLCS CHCTEMOM TMO3WTHUBHBIX IICHHOCTHBIX OPUEHTAIM M PACIIMpPEHUE
OTIbITA AEATEIILHOCTH Ha €€ OCHOBE, B TOM YHMCJIEC B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHHUS:

LIEHHOCTHOIO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY M
HAyYHOMY HACIICIUIO, IOHUMAHUS 3HAYEHUSI XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO
o0mmecTBa, CNOCOOHOCTH  BHANETh JOCTOBEPHOM MH(pOpMaummMei O MNEPEeaoBBIX
JNOCTH)KEHUSX U OTKPBITUSAX MUPOBOM M OTEUYECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA,

2) rpakIaHCKOr0 BOCIIUTAHHUSA:

MPEACTABJICHNS O COLMAIBHBIX HOPMaX M MPABUJIAX MEXIMYHOCTHBIX OTHOLICHHMA
B KOJIJIEKTUBE, KOMMYHUKATHBHONH KOMIETEHTHOCTH B OOLIECTBEHHO MOJE3HOM, y4eOHO-
MCCIEN0BATENBbCKOW, TBOPYECKOM M APYIMX BHAAX JCATEIBHOCTH, TOTOBHOCTH
K Pa3HOOOpa3HON COBMECTHOW JACATETBHOCTM MPUA  BBHIMOJHEHWM  YUYEOHBIX,
NO3HABATENIbHBIX 3344, BBINMOJTHEHMA XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHNH YYCOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aMMOINOHMMAHHMIO M B3aWMOIIOMOIIMA B IPOLIECCE O3TOM
y4e€OHOW NEATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE M MOCTYNKH CBOUX
TOBapMILEH C TMO3WLMMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUSA
ITOCJIEACTBUIN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS

MHUPOBO33PEHUYECKAE TPEACTABICHHUS O BEIIECTBE M XUMHYECKOM pEaKuuw,
COOTBETCTBYIOIIHAE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOLIME OCHOBY
JUIS TTIOHMMAHHWs CYIIHOCTH HAy4YHOH KapTWHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHS MPUPOJBI, B3AMMOCBA3IX YEIOBEKA C MPUPOAHON CPEIOH,
0 POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITO3HABATEIIHBIE MOTHBBI, HATIPABJICHHBIE HA MTOYYEHUE HOBBIX 3HAHUIN 110 XUMUH,
HEOOXOMMBIE AJ1s1 OOBSCHEHMS HAOIFOAAEMBIX TPOLIECCOB U SIBJICHUMN, TO3HABATEIILHOM,
WH(OPMALMOHHON W YMTATENIbCKON KYJIBTYPhI, B TOM YMCJIE HABBIKOB CAMOCTOSTEIBHOM
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PabOThI ¢ yUeOHBIMU TEKCTAMM, CIIPABOYHOM JIUTEPATYPOH, TOCTYIMHBIMUA TEXHUUECKUMHU
CpeAcTBaMu MH(POPMALMOHHBIX TEXHOJIOTUH;

MHTEPEC K O0YUYEHUIO U MO3HAHMIO, THOO03HATETBHOCTD, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHMIO, MPOEKTHON M UCCIIEA0BATENBCKOM NEATETBHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPABJIEHHOCTH U YPOBHSI 00YUYEHHUsI B JaJbHEHIIIEM;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH >KW3HHW, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3[0POBbI 00pa3 ’KM3HU, OCO3HAHUE TIOCIIECACTBHIA U HEMPHUITHE BPEIHBIX
OPUBBIYCK  (YyNOTPeONEHUST QJIKOTONsl, HAPKOTHKOB, KYPEHHs), HEOOXOAUMOCTH
coOI0/ICHNsT MpaBWJl O€30MACHOCTH MPU OOPAIIEHUM C XUMHYECKUMU BEIICCTBAMH
B OBITY M PEAIBHOH KU3HU;

S) TpyAOBOrO BOCIMTAHMS

WUHTEPEC K MPAKTHYECKOMY HM3YUYCHMIO Npodeccuii u Tpyda pa3MyHOro poja,
YBOKCHHUE K TPYAY M PE3yJbTaraM TPYAOBOH NEATEIBHOCTH, B TOM YMCIIE HA OCHOBE
NPUMEHEHUST MPEAMETHBIX 3HAHWM MO XWMHH, OCO3HAHHBIA BBHIOOP WHIMBUIYAIBHON
TPACKTOPUM TMPOJOJDKEHHS OO0pa3oBaHMs € YYETOM JIMYHOCTHBIX HWHTEPECOB M
CHOCOOHOCTH K XWMHH, OOUICCTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEUIHOM
npo(heCCHOHANIBHONW ACITETPHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHWH, FOTOBHOCTB
aJaNTUPOBATHCA B MPO(PECCHOHATIBHOM cpeage;

6) IKOJIOTHYECKOTr0 BOCTIMTAHUS

SKOJIOTHYECKU LEJIECO00PA3HOE OTHOLICHHE K MNPHUPOJE KAK MCTOUYHMKY >KA3HH
Ha 3eMJI€, OCHOBE €€ CYLIECTBOBAHMS, IOHUMAHUE LICHHOCTH 3J0POBOr0 U 0€30MaCHOTO
oOpa3a >KW3HM, OTBETCTBEHHOE OTHOIIEHWE K COOCTBEHHOMY (PHU3NYECKOMY U
NCUXWYECKOMY 3I0POBBIO, OCO3HAHWE LICHHOCTH COONIOACHHS NPaBWI 0O€30MacHOro
NOBEICHUS NIPU PA0OTE C BEIIECTBAMHU, & TAKKE B CUTYALMUSX, YTPOXKAOIINX 310POBBIO U
JKU3HU JIFOACH,

CHOCOOHOCTH MPUMEHATh 3HAHWS, TOIYYaEMbIE TPH  HM3YYEHUM  XHMUH,
JUIS PELICHUS 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH PUPOAHON CPENOH, IS TTOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPBI, OCO3HAHUS MIOOATBHOTO XapaKTepa SKOJIOTMUECKAX
npobiieM W MyTell WX PEMEHUs MOCPEACTBOM METOAOB XMMHH, 3KOJIOTHYECKOTO
MBILLUIEHUS, YMEHHUS PYKOBOACTBOBATHCA UM B MO3HABATEIBHON, KOMMYHUKATUBHON U
COLIMAITBHON ITPAKTHKE.

METAIPEIMETHBIE PE3YJIBTATDI

B COCTAaBE  METANPEAMETHBIX  PE3YJITATOB  BBIACIHAIOT  3HAYAMBIE
Jutst (GOPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIC MOHATHS (3aKOH, TCOPHS, TPUHIIMII,
rUnoTes3a, (pakT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE. ), KOTOPBIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUWI U3 ATUX
NpeAMETOB (POPMUPOBATh NPEACTABICHUE O IIEJIOCTHOM HAy4yHOW KapTUHE MHUPAa,
U YHUBEPCAJbHBIC YUEOHbIC ACUCTBUS (MMO3HABATEBHBIC, KOMMYHUKATUBHbBIC,
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PETYJISITUBHBIE), KOTOPBIC 00€eCreunBarOT (hopMUpOBaAHUE TOTOBHOCTH
K CAMOCTOSITEIBHOMY TUTAHUPOBAHUIO W OCYLICCTBIICHUIO YU€OHOM NEATENBHOCTH.

Ilo3naBaTe/ibHbIe YHHBepcajibHbIe YUeOHbIe AelCTBHS
ba3oBble JJoruueckue aeiicTBUsI:

YMCHHS MCMOJIB30BATh MPUEMBI JIOTHYECKOTO MBINUICHUS TTPU OCBOCHHUM 3HAHWMA:
pPacKpbIBaTh CMBICT XUMHUYECKUX TOHATHHU (BBIAEIATH WX XapaKTCPHBIC MPU3HAKH,
yCTaHABIMBaTh B3aUMOCBSI3b C JAPYTMMH MOHSATUSMH), HCHOJb30BATh MOHSATHUS
JUisl OOBSICHEHHSI OTACNIbHBIX (DAKTOB W SIBJICHWH, BHIOMPATh OCHOBAHUSI W KPUTCPUU
JUIsL KJacCu(PUKaUM XUMHUYECKUX BEMICCTB U XMMHUUYECKHX PEaKIii, yCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXKIY OOBEKTAMM M3YUCHMS, CTPOMThH JIOTUYECKUE
paccy>kneHust (MHIYKTUBHBIC, JEAYKTUBHBIE, MO aHAJIOTWMW), JAeNarh BBIBOABI W
3aKJIOUYCHHUS,

YMEHUE TMPUMEHSATH B MPOLECCE TMO3HAHUS MOHIATHS  (MPEIMETHBIE W
METAMPEAMETHBIC), CUMBOJMYECCKUE (3HAKOBBIC) MOJIEIN, WCMOJb3YEMBIE B XHUMHH,
npeo0pa3oBbIBaTh MUPOKO MPUMEHSEMbIC B XHMHWM MOJECIBHBIE TPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUAYECKAs opMyJia M YPABHCHHE XUMUYECKOM
peaKiuu — MPpH PEUICHUH YU4EOHO-TIO3HABATENBHBIX 33/1a4, C YUETOM 3TUX MOJACIbHBIX
MPEJCTABIICHAN BBISIBJISTh U XAPAKTEPU30BATh CYIICCTBEHHBIE MPHU3HAKKW H3YYAEMBIX
OOBEKTOB — XUMHUYECKHX BEIIECTB M XHMHWYECCKUX PEAKIUi, BBISBISATH OOIINE
3aKOHOMEPHOCTH, TPUYUHHO-CJIICACTBEHHBIE CBSI3W W MPOTHBOPEYMS B H3YYACMbIX
MPOIIECCAX U SBJICHUSIX.

ba3zoBble ncciienoBarebcKue AeiCTBUA:

YMEHHE MCMONb30BaTh TMOCTABICHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KAUECTBE OCHOBBI JUIsl (POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE
NPABHJIBHOCTH BBICKA3BIBAEMBIX CYKICHMIA,

OpuOOpETEHNE OMNbiTa MO TUIAHUPOBAHWIO, OPraHM3allMd W MPOBEACHHUIO
YUECHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOI0M IPOLIECCa, CAMOCTOSATENIBHO
IPOrHO3UPOBATH €70 PE3ybTar, GOPMYITUPOBATE OOOOIIEHUS U BBIBOIBI IO PE3YJIbTaTaM
IPOBEAEHHOTO OIBITA, HCCIIENOBAHUS, COCTABIIATE OTYET O MPOACIAHHOM paldoTe.

Pabora ¢ uapopmanmeii:

YMEHHE BBIOMPATh, AHATTM3UPOBATH U HHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX
BUJOB W (OPM NPEIACTABJICHHUS, MOJYyYaEMYK) M3 Pa3HbIX HCTOYHUKOB (HAYYHO-
NOMYJISIpHAsE JIUTEpaTypa XMMUYECKOTO COAEPKaHUS, CIPABOYHBIE MOCOOMs, PECYPCHI
WHTepHeTa), KPUTHYECKA  OLEHWUBATh NPOTUBOPECUMBYKD W HEIOCTOBEPHYHO
UH(pOPMALUIO;

YMEHHE NPUMEHATHh Pa3JMYHbIE METOABI W 3alpOChl MPU TMOUCKE W OTOOpE
WH(pOPMALMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOANUMBIX IJIs1 BBIIOJIHEHUS YUEOHBIX U
NO3HABATENIbHBIX 3a7a4 ONPEACNEHHOr0 THMA, NPHOOPETEHWE oOmnbiTa B 00JACTH
MCIOJIb30BaHUsl WH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIIAJCHHE
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KyJbTYPOM aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BBIOMPATh ONTUMAIbHYIO (OPMY MPEACTABICHHUS HHGPOPMAIMM W WJUTFOCTPUPOBATH
pElIacMbIE 3a/1a4M HECIIOKHBIMHU CXEMaMU, IHarpaMmmMamMu, JpyrumMu popmMamMu rpauku
1 UX KOMOMHAITUSIMU,

YMEHUE  WCMOJAB30BAaTh W  aHAJIM3MPOBATH B  Mpoiecce yuyeOHOU u
UCCIIEA0BATEbCKOM  ACATENBHOCTH HMH(MOPMALIMIO O BJIMSHUM MPOMBIIIICHHOCTH,
CEJILCKOTO XO3SIMCTBA M TPAHCIIOPTA HA COCTOSIHAE OKPY>KAIOIICH MPUPOTHON CPEIIbI.

KomMmyHnukaTuBHbIE YHHUBEPCAJIbHbIEe YUeOHbIE eHCTBHA:

YMEHUE 3a/aBaTh BOMPOCHI (B XOAC AUaiora U (WjM) JAUCKYCCHM) MO CYIIECTBY
00Cy>kaacMoi TeMbl, (POPMYJIMPOBATH CBOM MPEAJIOKEHHSI OTHOCUTEIIBHO BBITOJIHECHUS
MPEUIOKEHHOM 3a1a4H,

NpUOOPETEHUE OMNBITA MPE3CHTAUMU PE3YJIBTATOB BBIMTOJHEHUS XUMHUYECKOTO
SKCIEPUMEHTA (JJAOOPATOPHOIO OIbITa, JIAOOPATOPHOW PAdOTHI MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA),

3aMHTEPECOBAHHOCT B COBMECTHOM CO CBEPCTHHUKAMM IIO3HABATEIIBHONW |
UCCIICIOBATENBCKON EATENBHOCTH MPH PEIICHUM BO3HUKAKOIIMX MPOOJIIEM HA OCHOBE
yuéta O0IIMX UHTEPECOB M COMIACOBAHUS MO3MLMI (00CYKIEHUs, 0OOMEH MHEHUSIMM,
«MO3TOBBIC HITYPMbD», KOOPJMHALIMS COBMECTHBIX JNEHCTBUI, ONpeaecHIe KPUTEPUER
N0 OLICHKE KA4€CTBA BBIMOJHEHHON PadOThI M IPYTHE);,

PeryasitTuBHbIe yHHBepca/ibHbIe y4eOHbIe NeiicTBHA:

YVMEHHE CaMOCTOSATENBHO OIPEACNATh [EIU  JIEATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIMPOBaTH W NPH HEOOXOAUMOCTH KOPPEKTHPOBATh CBOK)
JESATENIbHOCTh, BBIOMpPaTh HaubOonee >(PPEKTUBHBIE CIMOCOOBI PEMICHUS YYEOHBIX W
[MO3HABATEIBHBIX  3aJa4, CaMOCTOSTENIbHO  COCTAaBJIITE WA  KOPPEKTUPOBATH
[IPEUTOKEHHBIA AJITOPUTM JEWCTBUM MPH BBIIIOJHCHUN 3aJaHUN C YYETOM IOJTYUCHUS
HOBBIX 3HaHW 00 H3y4yaeMbIX OOBEKTAX — BEUIECTBAX M PEAKLUIX, OLECHUBATH
COOTBETCTBHME IOJIYUYCHHOIO pPE3yJjbTara 3asBICHHON LEIH, YMEHHE HUCIOJIb30BATH H
AHAJTM3UPOBATH KOHTEKCTHI, IIPEyIaracMbl€ B YCIIOBUH 3aTaHUH.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeAMETHBIX PE3YJITATOB MO OCBOCHHUIO O0S3aTEILHOTO COJEPIKAHUS,
YCTAHOBJICHHOTO JTaHHOHW (penepanbHoil paboyeii mporpaMMOH, BBIACISIOT: OCBOCHHBIE
00y4aroIMMHICsl HAYYHBIC 3HAHWS, YMEHUS W CHOCOOBI ACHCTBHIA, CHELM(PUUECCKHE
UIE TPEAMETHONH 00nacTh «XWMHS», BHIbl JIEATEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHUSI, €T0 UHTEPNPETALNH, MPEOOPA30BAHUIO W PUMEHEHUIO B PA3IMYHBIX YUCOHBIX
Y HOBBIX CUTYalHSX.

K koHny oOydeHus B 8 kJacce MpeIMETHBIE PE3yjbTaTbl HA 0Aa30BOM YPOBHE
JOJHKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00YYAOIIMXCSl YMEHUH:
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PacKpbIBaTh CMBIC OCHOBHBIX XMMHWYECKHX TOHATHUH: aToM, MOJEKYJIa,
XUMHYECKHANA 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH (OHOPOAHAS U
HEOJTHOPOJIHAsA), BAJICHTHOCTb, OTHOCHUTEIbHAS AarOMHAasi M MOJICKYJSIpHas Macca,
KOJIMYECTBO BELICCTBA, MOJIb, MOJISIPHASL MAcca, MacCoBasi A0Js XMMHYECKOTO IIEMEHTA
B COCIAWHCHWHW, MOJSPHBIA OOBEM, OKCHI, KHCJIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPHULIATENEHOCTD, CTENECHDb OKUCIICHUS, XUMAYECKAsh PEAKIMS, KIacCU(UKaus
PEAKLMIA: pEAKIIMK COCTMHEHUS, PEAKIIAN PA3JIOKECHHS, PEAKIIMN 3aMELICHHS, PEAKIMU
00MEHA, 3K30- M SHAOTEPMHUYECKHAE PEAKIMH, TETUIOBOH 3((EKT peakuuu, aaIpo aToma,
AJNIEKTPOHHBIA CIIOW aroMa, aTOMHAas OpOWTab, PaaAMyC aToMa, XUMHYECKas CBS3b,
NOJIAPHAS. W HEMOJIIpHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, WOH, KAaTHOH, AHWOH,
PacTBOP, MaccoBasi J0JIsl BEIECTBA (MMPOLICHTHAS KOHIIEHTPALMs1) B PaCTBOPE;

WJUTIOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XUMHYECKAX TOHITHNA W MPUMEHSTh 3TH
NOHSATHUS MPU ONMMCAHUM BEIIECCTB U MX PEBPALLICHHUIA;

MCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISi COCTaBIEHUS (POPMYJI BELIECTB U
YPaBHEHU XUMUYECKUX PEAKIIUIA,

OMPEAETSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCIICHD
OKHMCJICHUSI JJIEMEHTOB B OWHApPHBIX COCAVMHECHMSIX, NPHUHAICKHOCTh BEIICCTB
K ONpeAcnEHHOMY KIAacCy COSAMHECHWH 1o (opMysnaM, BUA XUMHUYECKOW CBSI3H
(KOBQJICHTHAs! M1 MOHHAS ) B HEOPTAaHUYECKUX COCTMHEHUSIX,

packpeiBath cMmbich [lepuoanueckoro 3akona /. Y. MenaeneeBa: 1IEMOHCTPUPOBATH
NOHAMAHWE TEPUOINYECKON 3aBHMCHMOCTH CBOHCTB XMMHYECKMX JJIEMEHTOB OT WX
nonoxkeHuss B llepuommyeckoil cuUCTEME, 3aKOHOB COXPAHEHMS] MAacChl BEIIECTB,
NOCTOSTHCTBA COCTaBa, AaTOMHOMOJIEKYJIIPHOTO YUEHUS, 3aKOHAa ABOraapo;

OMHCHIBATh W XapAKTEpU30BaTh TaOiMuHyr0 ¢Gopmy llepuoauueckoil cuctemsl
XUMHYECKHX 3JIEMEHTOB. PA3/INyaTh MOHATHS «TJaBHAs MOArpynmna (A-rpynmna)» u
«moboynas mnoarpynna (b-rpynma)», manele W OOJBIIWE MEPUOMBI, COOTHOCHTH
0003Ha4YCHUs, KOTOppIe MMEKOTC B Tabmuue «llepuoamyeckas cucTeMa XMMUYECKHX
anemeHToB J[.M. MenneneeBa» ¢ YUCIOBBIMU XapPaKTEPUCTUKAMUA CTPOEHHs aTOMOB
XUMHYECKAX DJJIEMEHTOB (COCTaB W 3apsal sAapa, OOIEEe YHCIO SJICKTPOHOB U
pacnpeacneHue X Mo JIEKTPOHHBIM CIIOSM ),

KJacCu(UUUPOBaTh  XUMHUYECKHE  3JIEMEHTBI, HEOPraHWYECKHE  BEILECTBA,
XUMHYECKAE PEaKIMK (TI0 YHCAY M COCTABY YYACTBYIOIIMX B PEAKUUM BELIECTB,
10 TEMIOBOMY 3PPEKTY);

XapPaKTEPU30BaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOMCTBA BEIECTB Pa3IMUHBIX
KJIACCOB, MOATBEP)KAAs  OMNKMCAHWE MPUMEpPaAMM  MOJIEKYJISIPHBIX  YPABHEHHIA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

NPOrHO3MPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHAN B PA3JIMYHBIX YCIOBHSIX;

BBIUYKCIISATE OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYKO MAacChl BEILIECTB,
MAacCCOBYIO JOJTK XMMHUYECKOTO AJIEMEHTA MO (OpMysie COCAMHEHUS, MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKONH PEaKi;
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OPUMEHSITH OCHOBHBIE ONEPALMU MBICIIUTENILHOU ACITENBHOCTU — aHAJIM3 U CHHTES,
CpaBHECHHUE, O00OOUICHHE, CUCTEMATU3ALMIO, KJIACCU(IMKALMIO, BBISBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€M — Il M3YUYCHUS CBOWMCTB BEIIECTB M XUMHMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIC METO/IbI MO3HAHUS — HAOIOACHUE, U3MEPEHHUE, MOJCITUPOBAHHUE,
SKCIEPUMEHT (PEATbHBINA U MBICTICHHBIH );

ClIeZIOBaTh MpaBUJaM TMOJIb30BaHUS XMMUYECKOH MOCyA0i M J1abopaTOpHbBIM
00OpyZIOBaHUEM, a TAKXKE MpaBWiaM OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHUU
C MHCTPYKUHUSAMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OTBITOB MO MOJyUYEHUIO
U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPENEIIEHHON MACCOBOM JOJIEN PaCTBOPEHHOTO BEIIECTBA, IIJTAHUPOBATH U
OPOBOJIUTh XUMHUECKUE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB MIEIOUEH U
KHCJIOT C MOMOIIBI0 MHAMKATOPOB (JIAKMYC, (eHON(TANCHH, METUJIOPAHXK U JPYTHE).

K koHny oOyueHus B 9 Kjacce npeaIMETHBIC PE3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh C(OOPMUPOBAHHOCTh Y OOYUYAOLINXCS YMEHUI:

PacKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX OHIATUAN: XUMHUYECKUN IIEMEHT, aTOM,
MOJIEKYJIA, MOH, KATHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTD, CTENEHb OKHCICHUS, XMMUYECKAs PEAKLMs, XUMUYECKas
CBSI3b, TEIUIOBOM A(PPEKT peakumm, MOJb, MOISPHBIA 0OBEM, PACTBOP, IECKTPOJIUTHL,
HERJICKTPOJIUTHL, 3JCKTPOJIUTAYECKAS JWUCCOLMALMS, PEaKUUA HOHHOrO OOMEHa,
KaTajan3aTop, XHMMHUYECKOE PaBHOBECHE, OOpaTUMble M HEOOpaTUMBIC PpEAKLUH,
OKHCITUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKLIH, OKUCIIUTENb, BOCCTAHOBHUTENb, OKACIICHHUE
¥ BOCCTaHOBJICHUE, AUIOTPONUs, aM(pPOTEPHOCTh, XMMHUYECKAs CBs3b (KOBAJICHTHAS,
WOHHAs, METAUIMYECKAs), KPUCTAUIMYECKAs PEIIETKA, KOPPO3UsS METAIIOB, CIUIABBHI,
CKOPOCTh XMMHWYECKOH peakumu, NOpeaenbHO JonyctuMas koHueHtpamus [IIK
BELICCTBA,

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKMX TOHATUN W TPUMEHSITHITH
NOHSATHUS MPU ONMMCAHUM BEIIECCTB U MX MPEBPALICHHUIA;

MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY AJII COCTABJIICHUsS (POPMYJ BELIECTB W
YPaBHEHU XUMUYECKNX PEAKIINIA,

OMPEACTATh BAJICHTHOCTH M CTEMNECHb OKUCICHUS XHMHYECKHUX DSJIEMEHTOB
B COCIMHEHUSX PA3IMYHOIO COCTaBa, MPHHAUIC)KHOCTHh BELIECTB K OMPEACTIEHHOMY
KJIACCy COCAMHEHMH 1o (opMylsiaM, BUJ XUMHUYECKOH CBs3M (KOBAJEHTHAs, MOHHAs,
METAJIJINYECKas) B HEOPraHWYECKUX COCAMHEHUSAX, 3aps] HOHA 10 XUMUYECKOU
(dopmynie, XapakTep Cpelbl B BOJHBIX PacTBOpaxX HEOPraHWYECKHX COCIMHEHWH, THIT
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BELIECTBRA,

packpeiBatk  cMmbica  [lepuoamyeckoro  3axkoHa .M.  Meunngeneesa wu
JEMOHCTPAPOBATh €0 MOHUMAHUE. OMUCHIBATh U XapPaKTEPU30BaTh TAOIWYHYIO (HOPMY
[leproanueckoii CHCTEMbl XMMHYECKMX JJIEMEHTOB. pa3jiMuarh MMOHSATHS «TJaBHAs
noarpynna (A-rpynna)y u «modounas noarpynna (b-rpynna)», mansie u GoJbine
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NEPUOJIBI, COOTHOCUTH OOO3HAUYCHHUS, KOTOPHIE UMEIOTCS B MEPUOAMYECKON TadmuIe,
C YMCJIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUYECKUX DJIEMEHTOB (COCTaB U
3apsa sapa, o0IIee YKCIIO AJICKTPOHOB M PACHPEACIICHUE UX MO AJICKTPOHHBIM CJIOSIM ),
OOBSCHSTH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHU I
B IIPeJIeiax MaJIbIX EPUOJIOB U TJIABHBIX MOATPYIIN ¢ YYETOM CTPOCHHS KX aTOMOB;
KJIaCCU(PUIIMPOBATh  XMUMMYECKUE  DJIEMEHTHI, HEOPraHWYECKUE  BEUIECTBA,
XUMUYECKUE peakiK (10 YMCIYy M COCTABY YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
1o TEMI0BOMY (P(DEKTY, MO0 NBMEHEHHIO CTEICHEN OKUCIEHUS XUMUYECKUX SJIEMEHTORB ),
XapPaKTEPU30BaTh (OMUCHIBATH) OOIIME U CIENU(PUUCCKUE XUMUYECCKUE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIAasi OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA,

COCTABJISITh YPABHCHMS DJICKTPOJIUTHUYECKOM JUCCONMALMMA KUCIIOT, LIENOYEH W
COJICH, TOJIHBIE M COKPAUIEHHBIC YPABHEHUs PEaKluii MOHHOTO OOMEHA, YpaBHECHHS
peakuuii, MOATBEPXKAAOIIMX CYIIECTBOBAHUE MEHETUUYECKOHN CBSI3U MEXKIY BEIICCTBAMHU
pa3INYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH TOCPEICTBOM
COCTABJICHHS HJIEKTPOHHOTO OajaHca 3THX PEaKIUid;

MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH
MPOTECKAHUSI XMMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBUSX;

BBIYKCIISITH  OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYK) MAacChl BEHIECTB,
MAacCCOBYIO JOIK XUMHUYECKOTO AJIEMEHTA MO (OpMYyJie COEAMHEHUS, MACCOBYIO JTOJTIO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKON pEaKInu;

coOr01aTh MpaBWja TMOJIB30BAHUST XUMHUYECKON TOCYJ0M M J1a00paTopHBIM
000OpyZIOBaHMEM, a TaKKE TMpaBWja OOpalllcHUs € BEIIECTBAMH B COOTBETCTBUH
C UHCTPYKIIUSMU IO BBITOJHEHHUIO 1a00PATOPHBIX XUMHUUYECKUX OMBITOB MO MOJTYYEHUIO
1 COOMpPaHUIO ra3000pa3HbIX BEMICCTB (AMMHAKa U YIJIEKUCIIOTO rasa),

MPOBOJIUTh PEAKIMK, MMOJATBEPKAAONINE KAYECTBEHHBIA COCTaB Pa3IMYHbIX
BCIIECTB. PACMO3HABATh OMBITHBIM NYTEM XJIOPUA-, OPOMMI-, WOAWA-, KapOOHAaT-,
docdar-, cumkar-, cysib(ar-, THAPOKCHI-UOHBI, KATUOHBI aMMOHUS K MIOHBI U3y YEHHBIX
METAJIOB, TPUCYTCTBYIOIIHAE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPALIMH MBICTUTEIBHON JEATENBHOCTH — aHAJIM3 U CHHTE3,
CpaBHEHHWE, OOOOIICHWE, CUCTEMATU3AIMIO, BBISBJICHUE MPUYUHHO-CIICICTBEHHBIX
CBA3EW — JUId W3YYECHUS CBOWCTB BEIIECTB M XAMHUYECKHUX PEAKLIHI, €CTECTBEHHO-
HAyYHbIE METO/IbI TO3HAHUS — HAOIIOACHUE, U3MEPEHUE, MOJICMPOBAHUE, SKCIICPUMEHT
(peanbHbIil U MBICJICHHBI ).
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

TEMATWYECKOE NMNJ1AHNPOBAHNE

8 KJIACC
HanmeHoBaHue
- a3aesnioB U TEM KonmHecTso CopnepykaHue 00yyeHus
n/n pash yacos AP y

y4ebHOro npeameta
Pasgen 1. lNepBoHayas/ibHbIe XMMUNYECKNE MOHATUA

11  Xumua - BaKHas ) [MpeameT XMMUK. POsib XUMNW B XKU3HN
06n1acTb yesioBeka. XMMUsa B CUCTEME HayK.
€CTECTBO3HaHWA U Tena v Bewectsa. Pu3myeckme CBOMCTBA
MpaKTUYeCcKoi BelLlecTB. ArperatHoe cocTosiHue
[leATeNbHOCTY BeLLlecTB. [ToHATME 0 MeTOAAX MO3HAHNS
yenoBeKa B XMMUU. YUCTbIE BeLLlecTBa U CMECH.

Cnocobbl pasfeneHns CMecei.
XUMNYECKUNIA KCMEPUMEHT :
JemoHCT payun:

3HaKOMCTBO C XMMUYECKOI MOCyaoi,

C npasunaMu paboThbl B labopatopum v
npuemamm obpalLeHns ¢ 1abopaTopHbIM
0bopyaoBaHueM.

®un3myeckme cBorcTBa 06pasLIoB
HeopraHMyecKnx BeLLEeCTB - MeTas1/10B
1 HEMETa//IOB.

Cnoco06b! pa3aeneHns cmecen
((unbTpOBaHWe, BbinapuBaHue,
ANCTUNNALMSA, XpoMaTorpagus).

OCHOBHbIE BUAbI AEATENIbHOCTY
0byyaroLmMXcs

PacKpbiBaTb CMbIC/T 3yYaeMbIX MOHATUIA.
PacKpbiBaTb PO/ib XMMWUW B MPUPOAE 1
XXM3HW YenoBeKa, e€ CBS3b C ApYrMu
HayKamu.

Pa3nnyaTb YACTble BELLLECTBA U CMECU;
OAHOPOHbIEe 1 HEOAHOPOAHbIE CMECH.
Paznnuatb QU3nYecKme N XMMMYeCKmne
SBNEHUS.

CnepfoBatb a/iropuTMam UCrosb30BaHUA
3KCNepPUMEHTaNIbHbIX METO/0B -
HabNIOAEHNSA 1 3KCNEPUMEHTA.
HabntogaTb 1 oNncbIBaTb 0ObEKTI

Npy NPoBeAeHNN AeMOHCTpaUM 1
NabopaTopHbIX OMbITOB MO U3YYEHNIO
(hM3MYECKMX CBOWCTB BELLECTB, CNOCOO0B
pasfeneHns CMeceli BELLECTB.
MpoBOANTL XUMUYECKNIA SKCMIEPUMEHT
Mpv pasgeneHny cmeceit (Ha npumepe
OUMCTKW NOBaPEHHON COMN) B XOfe
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12.

BeluecTtsa n
XUMUYECKNe
peakumu

15

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

JlabopaTOpHblE ONbITbI:

3yyeHmne 1 onmncaHne hnsnmyeckmx
CBOWCTB 06pa3L0B HEOpPraHM4YecKmx
BELLIECTB.

3yyeHme cnocoboB pasfenieHns cMecei
(C MOMOLLbIO MarH1Ta).

[MpakTuyeckne paboThl:

Ne 1 Mpasuna paboTbl B 1abopaTopum 1
NPUEmMbI 06paLLeHNs ¢ 1abopaTopHbIM
0b6opyaoBaHueM.

Ne 2. Pa3feneHune cmeceit (Ha npumepe
OUYMCTKM NOBaPEeHHOW CO/N)

ATOMbI 1 MONeKysbl. XUMUYECKNE
anemeHTbl. CUMBOJIbI XUMUYECKNX
3N1emMeHTOoB. [1poCTble U CNOXKHbIE
BellecTBa. ATOMHO-MOJIEKYNAPHOE
yuyeHue.

Xumunyeckas opmyna. BaneHTHOCTb
aTOMOB XMMWNYECKNX 3/1EMEHTOB.
3aKOH MOCTOAHCTBA COCTaBa BELLECTB.
OTHOCUTENbHAA aTOMHas Macca.
OTHOCUTENbHAsA MONeKyNApHasa Macca.
MaccoBas 4019 XMMUYECKOT0 3/IEMeHTa
B COEAMHEHUM.

npakTn4eckom paboTbl No 2.

CnepoBatb npasuiamM Nob30BaHWS
XUMUYECKOW Nocy o 1 nabopaTopHbIM
0bopyi0BaHNeEM, a TaKXKe npasuiam
o6palLleHns C XMMUYECKMM BeLLLeCTBaMu
B COOTBETCTBUM C UHCTPYKLMEN

MPW BbINOSIHEHNW NPAKTNYECKOIA
paboTbl No 1

BbicTpanBaTb pa3BépHYTble MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOM

Ha MH(opMaUmMIO 13 yyebHMKa 1
CMPaBOYHbIX MaTepnasios, rPaMoTHO
MCNO/b30BaTh N3YYEHHbIN MOHATUMHbIN
annapart Kypca Xummm

Onpefenatb NPU3HaAKN XUMUYECKNX
peakuuia, YCoBMUA UX MPOTEKaHMS.
OOBACHATbL CYLLHOCTb (PU3NYECKMX U
XUMUYECKUX ABMIEHNI C TOUKW 3peHUs
aTOMHO-MOEKYNAPHOIO YUYeHus.
KnaccnguumpoBaTb XMMUYeckme
peakuun (No Ymcny n coctasy
pearvpyowmnx n 06pasyroLmxcs
BELLECTB).

CocTaBnATb PopMysibl GBUHAPHBLIX
BELL,ECTB MO BA/IEHTHOCTW W OMpPeaensiTb
Ba/IEHTHOCTb MO (POPMYy/amM BELLECTB.
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

KonnyecTtBo BellecTsa. Monb. MonspHas
Macca. B3avmocBA3b KOnMyecTsa, Macchbl
N Yncna CTPYKTYPHbIX eVHWL, BELLECTBa.
PacuyéTtbl Mo hopmynam XUMUYECKUX
COeAVHEHUI.

PuU3NYecKne N XMMUYECKNE ABNEHNS.
XUMUYecKan peakumns 1 eé npusHaku.
3aKOH COXpaHeHua MaccChbl BELLECTB.
XUMUYECKME YpaBHEHUS.
Knaccugukauma XMMmnyecKnx peakuuia
(coefjMHeHWs, pasfoXKeHWs, 3aMeLLeHS,
06MeHa).

XVMUYECKNIA 3KCNEPUMEHT :

[eMoHCT paumu:

dun3myeckme cBOCTBa 06pasLoB
HeopraHM4ecKnx BeLLEeCTB - MeTa/l/10B U
HeMeTa/1/10B.

O6pasLbl BeLeCcTB KOMMYeCTBOM 1 MOsb.
Pur3nyeckue aBneHns (NnaeneHne BOCKa,
TagHWe Nbja, pacTupaHue caxapa

B CTYIKe, KUMNeHne N KoHAeHcauusa
BOAbI).

XuUMn4yeckue aBneHuns (ropeHne ceeun,
NpoKannBaHe MeLHOW NPOBO/OKMK,
B3aMMOZENCTBUE COAbl U Mena

C COMIIHOM KUCNOTOR).

HabntogeHve Npr3HaKkoB NPOTeKaHUA

PaccTaBniaTb KOAP(pULNEHTbI

B YPaBHEHUAX XMMUYECKUX PeakLuii.
Habntogatb 1 onncbIBaTb 0ObEKTDI

Mpn NPoBeLEHNN AEMOHCTPaLMI 1
NnabopaTopHbIX OMNbITOB.

[MpPOBOANTL BbIMUCIEHNA MO (hopMy/iam
XUMUYECKUX COeAMHEHNIA N YPaBHEHUAM
XUMUYECKUX peakLuil.

[MpUMeHSATL eCTECTBEHHO- Hay4YHble
MeTO/bl NO3HaHWA (B TOM Ymcre
HaboaeHre, MOAeNnpoBaHme,
3KCMepMMEHT M OCHOBHbIE Onepauum
MbIC/IUTENbHON AeATe/IbHOCTU
(cpaBHeHVe, Knaccugukaums)
BbicTpanBaTb pa3BépHYTble MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOM

Ha MH(opMaUmMIo 13 yyebHMKa 1
CMpaBOYHbIX MaTepnasnos, rpaMoOTHO
MCNO/b30BaTh N3YYEHHbIN MOHATUMHLIN
annapart Kypca Xmumunu
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

XUMUYECKNX peakunin (pasnoxeHve
caxapa, B3auMOAenCTBNE CEPHOIA
KMCNOTbI C X/10pnaom 6apus, nonyyeHue
N pasnoxeHve rugpokcmaa meam (11)
Npy HarpeBaHU, B3aMMOLENCTBME
Xenesa c pactsopom conv megm (I1).
OnbITbl, UANKOCTPUPYIOLLME 3aKOH
COXpaHeHns maccebl.

NabopaTopHble OMbITbI:

Co3pgaHvie moaenent MoneKyrn
(LWapocTepXXHeBbIX).

OnuncaHne (PU3NYECKMUX CBOMCTB
06pasL0B HeOPraHNYeCKMX BELLECTB -
MeTa/1/10B 1 HEMETa/1/10B.

HabntogeHve usnyecknx (nnaeneHue
BOCKa, TasiH1e /ibAa) U XUMUYECKMX
(ropeHue cBeuun, NpoKaiMBaHme MeLHOM
MPOBOJIOKN) SABNEHWIA.

HabntogeHve n onncaHne NpyU3HaKoB
MPOTEKAHNA XMMUYECKNX peakLmii
pasHbIX TUMOB.

Bbluncnexus:

OTHOCUTENIbHOM MONEKYIAPHOM Macchbl
BELL,eCTB, MOJIAPHOM Maccbl, Macchbl
BeLLEeCTB, MacChl M KOMMYECTBA BELLECTBA;
MaCCOBOW [0/ XMMWYECKOr 0 3/IeEMeHTa
Mo hopmMysie CoeaNHEHNS;
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

M0 YPaBHEHVSIM XMMUYECKUX PeaKLiA;
KONMYEeCTBa, MacChl BELLLECTBA

M0 M3BECTHOMY KOMIMYECTBY, Macce
peareHToB UM NPOAYKTOB peakLym

Pasgen 2. BaxkHenLume npeacTaBNTE/IN HEOPraHNYECKMX BELLIECTB

Toro no pasgeny 20
21  Bosgyx. Kucnopog. 6
[MoHATME
06 okcuaax

Bo3ayx - cmech rasos. CocTas Bo3gyxa.
Kucnopop - anemMeHT v npocToe
BeLL,EeCTBO. HaxoxaeHve Kucnoposa

B MPUpoAe, PUsnYeckmne N XMMUYECKMe
CBOWCTBA (peakummn ropeHus). OKcuapl.
[MpumeHeHne Kucnopoga. Cnocobebl
Mosly4yeHns K1Mcnopoaa B naboparopun u
MPOMbILLNEHHOCTU. KpyroBopoT
Kucnopoga B npupoge. O30H -
aINOTPOMHasA MOAMMMKALMA KACNOopOoa.
TennoBon agh(heKT XMMUYECKOW peakumn,
TEPMOXUMUYECKME YPaBHEHWS, 3K30-

N 3HL0TEPMUYECKUe peakuun. Tonnmeo:
Yrosib U MeTaH. 3arpsAsHeHue BO3ayxa,
yCuneHne NapHMKOBOro adekTa,
paspyLLeHNe 030HOBOrO C/10f.
XUMUYECKMNIA IKCMIEPUMEHT :

[JeMoHCT pauunu:

KauyecTBeHHOe onpeaeneHmne CoLep>KaHuns
K1Cnopoaa B BO3ayxe

[MonyyeHue, cobupaHve, pacrno3HaBaHue

icnonb3oBaTb XMMUYECKYHO CUMBOJINKY
AN19 cocTaBeHus (POpMy/ BELLECTB,
MONEKYNAPHbIX YPaBHEHMIA XUMUYECKNX
peakLuuin C y4acTMeM KUC/OPOoaa.
XapakTtepun3osatb (OMNMCbIBaTb) COCTaB
BO3[yXa, (PU3NYECKME N XMMMYECKNE
CBOMCTBA KMCNopoAa, Crnocobbl ero
NoNyYeHns, NPUMEHEHNE N 3HAYEHNE
B MPUPO/AE U XXN3HWN Ye/l0BeKa.
CpaBHMBaTb peakUUmn ropeHmns n
Me[/IEHHOr0 OKUC/EHNS.

OO6BACHATL CYLHOCTb KOO MYECKNX
npobnem, CBA3aHHbLIX C 3arps3HEHNEM
BO3A4yXa.

CnefosaTb NpaBuiam 6e30MnacHom
paboTbl B labopaTtopuin npu
MCMO/b30BaHNM XUMUYECKOW MOCy bl U
060pyA0BaHMA, a TaKxe npasuiam
00paLLeHNs C roproYMMIK BELLIECTBAMMN.
[MnaHMpoBaTb W OCYLLECTBNATL Ha
NPaKTUKE XUMUYECKME IKCNIEPUMEHTHI,



2.2

Bogopoa. MNoHATne
0 KMUCNoTax 1 conax

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

M U3yYeHne CBOWMCTB KUCIopoaa.
HabntofgeHve B3anMOAeNCTBIS BELLECTB
C KMC/IOPOAOM W YCNOBUA
BO3HMKHOBEHWSA U NPEKPaLLEHNs FOPEHUS
(noxapa).

NabopaTopHbIi ONbIT:

O3HaKoM/IeHWe ¢ 0b6pasLiammn OKCUAO0B U
onuncaHve nx CBOWCTB.
[MpakTunyeckasipaboTa:

Ne 3. IonyyeHve n cobupaHme
K1cnopoaa, n3y4veHune ero CBOWCTB.
BbluncneHns:

MOJIEKYNIAPHOI MacCbl KMCNopoaa u
030Ha Ha OCHOBaHMM aTOMHOI Macchbl
XVMUYECKOr 0 3/1EMEHTA;

KOMMYeCcTBa, MacChl BeLLLeCTBa

M0 YPaBHEHUAM XMMUYECKMX peakLii
Boaopog - anemeHT 1 nNpocToe
BELLLeCTBO. HaxoxaeHve Bogopoaa

B Npupoje, Ppranyeckne n XMMmyeckme
CBOICTBa, MPYMEHEHNE, CNOCOObI
nonyyeHus. Kucnotbl 1 conu.
MonspHbIi 06BbEM ra3oB. PacuéTsl

M0 XMMUYECKUM YPaBHEHUSIM.
XUMUYECKNIA 3KCNEPUMEHT

[emMoHCT pauuu:

[Mony4yeHne, cobmpaHme n

NPOBOAUTL HAbMIOAEHUSA, AeNaTb BbIBOADI
M0 pe3y/ibTaTam 3KCrepuMeHTa

Mpv NPoBeAEHMN NabopaToOPHbLIX OMbITOB
M NPaKTUYECKON paboTbl.

BbluncnsTb KOMMYECTBO BELLECTBA,
06bEM rasa no opmysam.

Y4acTBoBaTb B COBMECTHOM paboTe

B rpynne.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETbI C ONOPOiA

Ha UH opMaLmMIo 13 y4yebHMKa U
CMpaBOYHbIX MaTepPUasioB, rPaMoTHO
MCNO/b30BaTh N3YYEHHbIN MOHATUMHLIN
annapaT Kypca XumMmm

PacKpblBaTb CMbIC/T U3yYaeMbIX MOHATUN
N NPUMEHATL 3TN MOHATUSA NPU ONMUCaAHNUM
CBOWCTB BELLECTB M UX NpeBpaLLeHNI.
XapakTtepun3osaTb (ONUCbIBaTh)
(hn3nyecKme u XMMNYeCKme CBOMNCTBA
BOAOPOAA, CNOCcobbl ero nomyyveHus,
MpYMEHeHMe.

Cobupatb npnbop Ans nonyyeHus
BOZOPOZa.

Acnonb30BaTh XMMUYECKYHO CUMBONKY
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2.3

Bopga. PactBopbl.
[MoHATHE
00 OCHOBaHMAX

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

pacno3HaBaHMe BO4OPOa.
B3anmopeiicTBMe BoA0OpOAa C OKCMAOM
megm (11).

JlabopaTopHbI OMbIT:
B3anmoeincTBme KUCNoT C MeTalaMu.
[MpakTunyeckasi paboTa:

Ne 4. MonyuyeHne n cobrpaHme BOAOPOAa,
N3yyeHue ero CBOWCTB.

BbluncneHns:

06bEMa, KONMYeCcTBa BELLECTBA rasa

MO ero U3BeCTHOMY KOJIMYeCTBY
BeLLleCcTBa U 00BLEMY;

00bLEMOB ra3oB Mo YpaBHEHWUIO peakummn
Ha OCHOBE 3aKOHa 0O bEMHbIX OTHOLLIEHWIA
rasos

dun3nyeckme cBoNCTBa BoAbl. Boga Kak
pacTBOpPUTE/Nb. XUMUYECKNe CBOMCTBA
BOAbI.

OcHoBaHWS.

ANt cCOCTaBNeHMst (DOPMYN BELLECTB,
MOJIEKY IIPHBIX YPaBHEHWNIA XUMUYECKNX
peakuuii ¢ y4acTMeM BO4OPOJa.
BbluncnsTb MOMSIPHYHO MacCy BELLECTB;
KOMMYECTBO BeLLECTBa, 06bEM rasa,
MaccCy BeLLeCTBa;

MpoBOANTL PacUETLI MO YPaBHEHUSM
XUMUYECKMX PeaKLIMii: KONMYEeCTBa,
06bEMa, MacChbl BeLLECTBa MO N3BECTHOMY
KOMMYecTBY, 06BEMY, Macce peareHToB
WA NPOAYKTOB peaKLuu.

CneposaTb NpaBunam 6e30MnacHoM
paboTbl B laboparopum npu
MCNOMb30BaHNM XUMUYECKON Mocy /bl U
060pyj0BaHNA, a TaKXKe Mpasuiam
o6palLLeHNs C ropHYMMI BELLLECTBaMM

B ObITY.

MNaHMpPOBaTb U OCYLLECTBSATL Ha
MPaKTUKE XUMUYECKIME 3KCNEPUMEHTBI,
NMPOBOAUTbL HabMIOAEHUS, AenaTb BbIBOADI
M0 pe3y/nbTaTaM 3KCNepuUMeHTa.
YyacTBoBaTb B COBMECTHOW paboTe

B rpynne

PacKpbiBaTb CMbIC/T U3yYaeMbIX MOHATUI
M NPUMEHSATb 3TW NOHSATUA NPU ONUCAHNN
CBOWCTB BELLECTB M UX NpeBpaLLeHni.
XapakTepn3oBaTb QM3NYECKME U
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

PacTBopbl. POnb pacTBOPOB B NPUPOE U
B XXM3HW YenoBeka. KpyroBopoT BoAbl
B Mpupoge. 3arpasHeHve NPUPOAHbIX
BoZ. OXpaHa 1 0UYnCTKa MPUPOAHbIX BOL,
HacbliweHHble 1 HeHacbIWeHHble
pacTBOpbl. PacCTBOPUMOCTbL BELLLECTB
B BoAe. MaccoBasi 10/ BelLecTBa

B pacTBOpeE.

XVIMUYECKNIA 3KCNIEPUMEHT

[eMOoHCT paumu:

PacTBOpeHMe BELLECTB C Pa3/INYHONA
PacTBOPUMOCTLIHO.

B3anmogencTBue BOAbI C MeTa/lnamu
(HaTprem 1 KasbLmem).
iccnepoBaHne pacTBOpoOB KUCNOT W
LLLe/TI0YeN C NOMOLLbH0 MHAMKATOPOB.
NabopaTopHble OnbIThI
ccneioBaHMe 0COGEHHOCTEMN
pacTBOPEHWS BELLECTB C pa3/INyHoOi
PacTBOPMMOCTbHO.

[MpuroToBneHne pacTBopoB

C onpeaenéHHoM MaccoBOn [onei
PacTBOPEHHOIO BeLLECTBa.
[MpakTunyeckas paboTa

Ne 5. [puroToBneHne pacTBopoB

C onpeaenéHHoM MaccoBOI [onei
PacTBOPEHHOI O BeLLECTBa.

XMMUYECKMe CBOWCTBA BO/bI, €8 PO/b Kak
pacTBOpUTENS B NPUPOAHbIX MpoLeccax.
CoCTaBnATb YpaBHEHUS XMMUYECKMX
peakuuii € y4acTMem Bofpb!.

O6BACHATL CYLLIHOCTb 3KOTOMMYECKNX
Npo6aeM, CBSA3aHHbIX C 3arpsisHeHNEM
MPUPOAHBIX BOA, CNOCOObLI OYMNCTKM BOAbI
OT MpUYMecel, Mepbl N0 OXpaHe BOf

OT 3arps3HeHNs.

MNaHMpOoBaTh M OCYLLECTBNSATb

Ha NPaKTNKe XUMUYECKme
3KCMEPUMEHTbI, NPOBOANTL HAGNOAEHNS,
Aenatb BbIBOAbI N0 pe3ynbTaTam
3KCMNepuMeHTa Npu NPoBeAeHNN
NabopaTOPHbIX OMbITOB 1 NPaKTUYECKOIA
paboTbl.

CnefosaTb NpaBunam 6e30MnacHom
paboTbl B labopaTopun npu
MCNOMb30BaHNM XUMUYECKON Mocy bl 1
0bopyaoBaHus.

MpOBOANTL BbIYUCIEHUS C MPUMEHEHNEM
MOHATUA «MaccoBas 40N BeLeCcTBa

B pacTBope».

BbicTpanBaTb pa3BEpPHYTbIE MUCbMEHHbIE
M YCTHbIE OTBETbI C ONOPOiA

Ha MHMOopMaLMIO 13 y4ebHMKa 1
CMpaBOYHbIX MaTepnasioB, rpaMoOTHO
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2.4

OCHOBHbIE KNacchbl
HeopraHn4eckmnx
COeNHEHNI

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

Bbluncnexus:

C UCMNONb30BaHNEM MOHATUA «MaccoBast
[0N5 BeLLlecTsa B pacTBope»
Knaccugmkauma HeopraHM4ecKmnx
coeavHeHnin. Okengpl. Knaccumkayms
OKCWOB: CONeobpasytoLme (OCHOBHbIE,
KUCNOTHbIE, aM()OTEPHbIE) Y
Heconeobpasytowme. HomeHknatypa
OKCMAoB. Pr3NYECKMe N XUMUYECKMe
CBOICTBa OKCKAOB. NonyyeHne OKCUAOB.

OcHoBaHuWs. Knaccuthukauys OCHOBaHWIA:

LLLENOYN M HepaCTBOPUMbIe OCHOBaHWS.
HomeHKnaTypa oCHoBaHWA. Pu3nyeckme
N XMMUYECKME CBOMNCTBA OCHOBAHWI.
[Mony4yeHe OCHOBaHWIA.

Kucnotel. Knaccuukauma KUcnor.
HomeHKnaTypa Kucnot. dusmyeckune
N XMMUYECKME CBOINCTBA KNCNOT. PAg
aKTuBHocTn meTasinoB H.H. bekeTosa.
[MonyyeHne KNCNOT.

Conun. HomeHknatypa conei.
dur3nyecKne N XMMmMYecKkme CBOMCTBa
coneit. MonyyeHne conei.
["eHeTMYecKasa CBA3b MeXAay Knaccamu
HeopraHNYeCKNX CoeaNHEHNIA.
XMMUYECKNIA SKCMEPUMEHT
JeMoHCT pauuu:

MCNO/b30BaTh N3YYEHHbIN MOHATUMHLIN
annapart Kypca XMumunmu

Knaccugmumposatb U3ydaemble
BeLL,ecTBa No COCTaBy 1 CBOWCTBAM.
CocTtaBnsiTb (hOPMY/ibl OKCUAOB, KUC/OT,
OCHOBaHWI, CONen N HasblBaTb UX

Mo MeXayHapoAaHOW HOMEHKNaType.
[MporHo3npoBaTh CBONCTBA BELLIECTB

Ha OCHOBE 0OLLNX XMMNYECKNX CBOUCTB
M3YUeHHbIX KNaccoB/rpynn BELECTB,

K KOTOPbIM OHM OTHOCHATCA.

CocTaBnsiTb MONEKY/SAPHbIE YPaBHEHWSA
peakumm, MNICTPUPYIOLLNX
XUMUYECKME CBOMCTBA 1 CNOCOObI
MOyYeHNS BELLLECTB N3YYEHHbIX
KnaccoBs/rpynn, a Takxe
NOATBEPXAAIOLMX FEHETUYECKYHO
B3aMMOCBSA3b MEXAY HUMW.
[Mpon3BOANTL BbIYUC/IEHUS

M0 YPaBHEHNAM XMMUYECKUX PeaKLWiA.
[MnaHMpoBaTb N OCYLLECTB/ISATh

Ha NpaKTUKe XMMnYeckne
9KCNEPUMEHTbI, MPOBOANTL HABNHOAEHNS,
[lenatb BbIBO/bI M0 pe3y/ibTaTtam
3KCMepuMeHTa nNpv NPoBeLeHNM
NabopaTopHbIX OMNbITOB 1 NPAKTUYECKNX
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Toro no pasgeny:
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

O6pa3Lpbl HeOpraHMYeCcKnX BELLIECTB
Pa3/INYHbIX KIaccoB.

OnbITbl, UINKOCTPUPYIOLLME XUMUYECKME
CBOWCTBA K/1TaCCOB HEOPraHNYeCcKmx
BELLIECTB.

NabopaTopHble OMbITbI

OnpefeneHne pacTBOPOB KMC/OT U
LLLe/TI0YeN C NOMOLLbH0 MHAMKATOPOB.
3yyeHmne B3auMOAenCTBUS KUCIOT

C MeTa/1laMU, peakLuii HeTpanmsauuu.
B3anmofeincTBme pacTBopa CepHOM
KncnoTbl ¢ okeugom megm (11).
[Mony4yeHne HepPaCTBOPUMbIX OCHOBAHWIA.
BbITeCHeHVe 0AQHOro MeTanna Apyrum
13 pacTeBopa Conu.

[MpakTunyeckasi paboTa

Ne 6. PeLeHne aKCnepuMeHTa/IbHbIX
3afa4 no Teme «BaxHeMnLLMe Knacchbl
HeopraHMYecKnx CoeUHEHNIA».
BbluncneHns:

MO YpaBHEHUAM XUMUYECKOW peakLuu:
KONM4yecTBa BeLLecTsa, 06bEMa, Macchl
M0 M3BECTHOMY KOJ/IMYECTBY BELLECTBa,
00bEMY, Macce peareHToB UNn
MPOAYKTOB peakummn

paborT.

CnepoBsaTb npasuiam 6e30MnacHou
paboTbl B laboparopum

MPU NCNONb30BaHUN XMMUYECKOM
nocyapl 1 060pyfoBaHUS.
BbicTpanBaTb pa3BépHYTble MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOM

Ha MHpopMaLMIO 13 yyebHMKa U
CMpaBOYHbIX MaTepnasnos, rPaMoOTHO
MCNO/b30BaTh N3YYEHHbIN MOHATUMHLIN
annapart Kypca Xmumuu
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Pasfen 3. MNepuroanyeckunii 3akoH 1 Meprognyeckas cuctema XMMmMYeckux aneMeHToB [. . MeHaeneeBa. CTpoeHue
aTomoB. XvMunueckas cBs3b. OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIE peakLnn

31

[MeprognyecKmii
3aKOH U
[Mepnognyeckas
cuctema
XUMUYECKUX
3N1eMEHTOB

O. . MeHpeneesa.

CTpoeHKe aTomMa

7

[MepBble NOMbLITKM Knaccupukaumm
XUMUYECKUX 3/1IeMeHTOB. NoHATKe

0 rpynnax CXoAHbIX 31eMEHTOB
(LLennoYHbIE U LWenoYHO3eMebHbIe
MeTa//ibl, raJfIoreHbl, UHEPTHbIE rasbl).
ANeMeHTbl, KOTopble 06pasytoT
amcoTepHble OKCUAbI 1 TMAPOKCUABI.
[Meproanyecknii 3akoH. MNMeproanyeckas
CUCTEMA XUMUYECKMX 3/IEMEHTOB

O./. MeHpeneesa. KopoTkonepuogHas v
A/IMHHOMepuoaHasA opmbl
[MeproAnYeCcKOn CUCTEMbI XUMUYECKNX
anemeHToB A.W. MeHaeneesa. Neprnofbl
M rpynnbl. PU3NYECKMIA CMbIC/T
nopsaKoBOro HoMepa, HOMepPOB Nepuoaa
N TPYNMbl 3/IEMEHTA.

CTpoeHune atomoB. CocTaB aTOMHbIX
anep. M3otonbl. 3nekTpoHbl. CTpPoeHue
3NIEKTPOHHbIX 060/104EK aTOMOB NePBbIX
20 XMMNYECKNX 3/1eMEHTOB
[MeproAnNYecKOn CUCTEMBI

O./. MeHpeneesa. XapakTepucTuka
XUMUYECKOT0 31eMeHTa

M0 €ro MnosIoKeHWo B [Nepromyeckoi
cucteme .. MeHpeneesa.
3aKOHOMEPHOCTU U3MEHEHMA paanyca

PackpbiBaTb CMbIC/1 MEPUOANYECKOTO
3aKOHa.

OnucbIBaTh CTPOEHUE TabnuLbl
«[eproamnyeckas cucTeMa XMMMUeCKnx
anemeHToB [.V. MeHaeneeBax.
MogenupoBatb CTPOeHVE aToMa,
3HepreTMYeCKNX YPoBHe 1 MoLYPOBHEN
MPY MOMOLLY PUCYHKOB, 3/IEKTPOHHbIX
KOH(hMrypawmin N aN1IeKTPOHHO-
rpauyeckmnx opmyr.

[MOACHATb PU3NYECKNIA CMbICT
MOpsAKOBOro HOMepa, HOMepOoB Mneprosa
M TPYNMbl 3/IEMEHTA.

XapaKkTepr3oBaTb XMMUYECKUNE 3/IEMEHTbI
MepBbIX TPEX NEPUOAOB, KNI, KaslbLnii
N UX COELUHEHMS MO NOMOXEHUIO

B Nepurogunyeckoin cucteme

O.V. MeHpeneesa.

OO6BACHATL 06LLMe 3aKOHOMEPHOCTY

B 3MEHEHWUWN CBONCTB XUMMUYECKNX
3N1EMEHTOB (M3MeHeHWe paanycoB
aTOMOB, 3/IEKTPOOTPULIATENIbHOCTMH,
B&/IEHTHOCTHU) U UX COeAMHEHWI

B npegenax MasiblX NepuogoB 1 rnaBHbIX
MOArPYMM C Y4ETOM CTPOEHMS UX
aTOMOB;
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3.2

XNMnNyeckas CBsi3b.
OKucnnTenbHo-
BOCCTaHOBUTE/IbHbIE
peakuumn

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

aTOMOB XMMUYECKUX 3/IEMEHTOB,
MeTa/I/IMYECKUX U HEMETa/I/IMYECKUX
CBOWCTB MO rpynnam u nepuogam.
3Ha4yeHwue lNeproanyecKoro 3akoHa u
[MeproAnYecKOn CUCTEMbI XUMUYECKNX
3/1eMeHTOB /19 Pa3BUTUA HayKN U
npaktvkn. O.MN. MeHaenees - YUEHbIA 1
rpa>KaaHvH.

XUMUYECKUNIA IKCNEPUMEHT :

[emMoHCT pauuu:

B3anmopgencTeue ruipokcnaa UMHKa

C pacTBOpamm KUC/OT U LLeNoYei.
MogennpoBaHue CTPOEHUA MONIEKYT
Mpy MOMOLLM PUCYHKOB, MOZENE,
3M1EKTPOHHBIX M CTPYKTYPHbIX (hOpMYI.
Tabnumua «lMepnogunyeckas cuctema
XUMUYECKUX 3/IEMEHTOB

O./. MeHpeneesa».

NabopaTopHble OMbIThl

O3HakoM/IeHMe ¢ 0bpasLammn MeTaioB 1
HemMeTa/10B

XumMmnyeckas cBasb. KoBaneHTHas
(nonsapHasa 1 HenonspHas) CBsA3b.
ANeKTPOOTPULLATENTLHOCTL XMMUYECKUX
3N1eMeHTOB. /IoHHadA cBA3b. CTeneHb
oKucneHuns. OKUCINTENbHO-
BOCCTaHOBUTE/bHbIE peakuun. INpoueccel

Y4acTBoBaTb B COBMECTHOM paboTe

B nape v rpynne.

BbicTpanBaTb pa3BEpPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOM

Ha MHOPMaLMIO 13 YYeBHMKa 1 ApYyTnX
MCTOYHMKOB, B TOM Ymncne VIHTepHeTa

PacKpbiBaTb CMbIC/T 3yYaeMbIX MOHATUIA.
OnpeaenaTb BUA XUMUYECKON CBA3M

B COEAVHEHUN.

MogenmpoBatb CTPOEHUE MOJIEKY/T

MpPY NMOMOLLM PUCYHKOB, MOZENEN,
3NEKTPOHHbIX U CTPYKTYPHbIX POPMY/I.
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Toro no pasgeny
Pe3epBHoe Bpems

OBLLEE YC/1O YACOB
MO NMPOIrPAMME

15

68

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

OKWCNEHWS U BOCCTAHOB/IEHMS.
OKucnnTeNu U BOCCTaHOBUTENN.
XUMUYECKNIA IKCMIEPUMEHT: U3yYeHne
00pa3LioB BELECTB METa/I/I0B U
HeMeTa/1/10B, B3aUMOAENCTBME
rMAPOKCMAA LUHKA C pacTBOpaMu KUC/OT
W LLenoyeit, NpoBefeHne OnbIToB,
WNIKOCTPUPYHOLMX NPUMEpBI
OKUCNUTE/IbHO-BOCCTAHOBUTE/IbHbIX
peakuuin (ropeHune, peakumm
pasfIoXKeHUs, COEANHEHMS).
XUMNYECKUNIA IKCMIEPUMEHT :

JemMoHCT pauuu:

OnbITbl, MNNKOCTPUPYIOLLME NPUMEPSI
OKWUCNNTENIbHO-BOCCTAHOBUTE/bHBIX
peakuuin (ropeHune, peakumm
PasfoXKeHUs, CoeANHEHMS)

icnonb3oBaTb XMMUYECKYH CUMBOINKY
[NA COCTaB/eHUs hopmy/ BELLECTB,
3NIEKTPOHHOr 0 6asiaHca peakuui.
OnpefensaTb CTENEHb OKUCNEHNS aTOMOB
XUMNYECKNX 3IEMEHTOB MO (PopMyiam U
COCTaB/IATb (DOPMY/Ibl GUHAPHBIX
COeAMHEHWIA MO CTENEHW OKUCNEHNSA
aTOMOB XMMWNYECKMX 3/1EMEHTOB.
OnpenenaTs OKACUTENb U
BOCCTaHOBUTE/b. PaccTaBnAThb
KO3(D(PULIMEHTbI B CXEMaX MPOCTbIX
OKWC/INTENbHO-BOCCTAHOBUTE/IbHBIX
peakLu1in MeTOL0M 3/1EKTPOHHOI0
GanaHca.

Habntogate XMMuUYecKne onbITbl

Mo niaHy, aHaIM3MpoBaThb U Aenatb
BbIBOAb!.

cnonb3oBatb KT ans cospaHua
MOZeneit, NOAroTOBKM Mpe3eHTauui,
[I0KNaf0B Mo TeMe.

BbicTpamBaTth pa3BépHyTble MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOI Ha
MHHOPMaLMIO 13 y4ebHMNKa U ApYyTrnx
MNCTOYHWNKOB, B TOM yumcne NHTepHeTa
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9 KJ/TACC
HanmeHoBaHuWe
0 Konnyectso
pasfenoB N Tem Cofiep>kaHune 06yyeHus
n/n yacos

y4ebHOro npegmeTa
Pa3sgen 1 BellecTBo N XMMNYeCKNE peaKumn

11 TloBTOpeHue n 3) [Mepnoanyecknin 3akoH. NMepnoagmnyeckas
yrny6neHune 3HaHWi cUCTEMa XMMNYECKUX 3/IEMEHTOB
OCHOBHbIX pa3fenos O.1. MeHpeneesa. CTpoeHWe aTOMOB.
Kypca 8 Knacca 3aKOHOMEPHOCTM B U3MEHEHWUW CBOWCTB

XUMUYECKNX 3/1EMEHTOB MEPBbIX TPEX
NepuoaoB, Kanus, KanbLus 1 UX
COeAVHEHNIA B COOTBETCTBUM

C MOMOXEHNEM 3/IEMEHTOB

B MepnoanyYeckoii CUCTEME 1 CTPOEHMEM
X aTOMOB.

CTpOeHVe BeLLECTBa: BUAbl XMMUYECKO
CBS3W. TWNbl KPUCTANINYECKIMX
PELLETOK, 3aBUCUMMOCTb CBOICTB
BELLIECTBA OT TMMa KPUCTaINYECKON
PELLETKM U BUA XMMUYECKOW CBS3N.
Knaccugukaums n HomeHknartypa
HEOopraHNYecknx BeLLECTB. XMMUYeCKNe
CBOIACTBA BELLIECTB, OTHOCALLIMXCS

K pa3/IMyHbIM KlaccaM HeopraHU4YecKmx
COeAVHEHWI, reHeTnYecKas CBSi3b
HEopraHNYeckKnx BELLECTB.

OCHOBHbIE BUAbI AEATENIbHOCTY
06yyatoLLmMXCs

XapakKTepn3oBaTb XMMNYECKUE 3/IEMEHTLI
NepBbIX TPEX NEPUOAOB, KNS U KasbLna
M0 MX MOMOXEHUIO B Mepnoanyeckon
cucteme A. . MeHpgeneesa.
Knaccugumumposatb 1 Ha3biBaTb
HeopraHM4yeckune BELLECTBA U3YyUeHHbIX
K/1accoB.

OnucbiBaTth 06LLME XUMUYECKME
CBOMCTBA BELLECTB Pa3/IMYHbIX K1accos,
MOATBEPXKAATb CBONCTBA NpUMepamu
MOJIEKYNAPHBIX YPaBHEHUIA XUMUYECKMX
peakLmia.

Onpefensatb BUA XMMUYECKOWN CBA3N U
TUN KPUCTA/ININYECKOIN PELLETKM
BELLECTBa.

[MpOrHoO3MpoBaThL CBONCTBA BELLECTB

B 3aBMCMMOCTU OT UX CTPOEHUS.
BbicTpamBaTth pa3BépHYTbIe MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOM

Ha MH(OPMaLMIO 13 y4ebHNKA U
CNPaBOYHbIX MaTepuaioB, rPamMoTHO
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OCHOBHbIE
3aKOHOMEPHOCTH
XUMUNYECKNX
peakuuii

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

XUMUYECKNIA IKCTIEPUMEHT :

JemMoHCT pauuu:

03HaKOM/IeHWNe ¢ MoZenamm
KPUCTa/IIMYECKMX PELUETOK
HeopraHMyecKmnx BeLLEeCTB - MeTa/1/10B
N HemeTa/INoB (rpadura 1 anmasa),
CMIOXHbIX BELLECTB (X/iopmaa HaTpus)
Knaccugumkauma XMMmyecknx peakuuia
MO0 pas3/IMyHbIM Npu3HaKam (Mo yncny u
COCTaBY Y4aCTBYHLLMX B peakumm
BELLLeCTB, MO TernsioBoMy 3MEKTY,

M0 M3MEHEHWUIO CTEMeHEN OKMCEHUNA
XUMUYECKNX 3/IEMEHTOB,

Nno 06paTMMOCTH, Mo y4acTuHO
KaTanmsartopa). IK30- U
9HAOTEPMUYECKME peaKkuuK,
TEPMOXVMUYECKME YPaBHEHUS.
[MOHATME O CKOPOCTU XMMUYECKO
peakuun. MNMoHsATUE 06 06paTUMBIX

N HEOBPATUMBIX XUMUYECKNX peakumsiX.
[MOHATME O FOMOI€EHHbIX U reTeporeHHbIX
peakumsx. MoHATME O KaTanse.
[MOHATME O XMMWYECKOM PaBHOBECUN.
dakTopbl, BAMAKOLLME HA CKOPOCTb
XMMUYECKOI peakLmmn 1 nosioXKeHme
XMMMYECKOro paBHOBECHS.
OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE

MCNONb30BaTb U3YYEHHbIN NOHATUNHBIA
annapar Kypca Xummm

PackpbIBaTb CMbIC/ U3Yy4aeMbIX MOHATUI
N NPUMEHATb 3TW NOHATUSA NPU OMMUCcaHnK
CBOWCTB BELLECTB M UX NpeBpaLLeHn.
KnaccnguumposaTb XMMUYECKUNe
peakuun No pasinyHbIM NPU3HaKam.
YcTaHaBNMBaTb 3aBUCUMOCTb CKOPOCTM
XVMUYECKOI peakLmmn OT pasinyHbIX
(haKTOpOB.

[MPOrHO3MpPOBaTh BO3MOXHOCTM
MPOTEKAHUA XUMUYECKNX MPeBpaLLEHNIA
B Pa3/INyHbIX YC/IOBUSIX.

OnpenenaTtb OKUCAUTENb U
BoccTaHoBuUTENL B OBP.

CocTaBnsiTb 3NeKTPOHHbIN GanaHc
peaxumun.

[Mpon3BOANTL BbIYUC/IEHNSA

M0 XMNYECKNM YPaBHEHUAM.
YyacTBoBaTb B COBMECTHOM paboTe

B nape uam rpynne.

BbicTpanBaTb pa3BépHYTble MUCbMEHHbIE

36



13  3neKkTponuTmnyeckas
anccoumauns.
XNMUYECKNe
peakuunm
B pacTBopax

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

peakLnK, 3NeKTPOHHbIN 6anaHc
OKWUC/INTENIbHO-BOCCTaHOBUTE/bHOM
peakumn. CoCTaB/IeHME YPaBHEHWI
OKWUC/INTENIbHO-BOCCTAHOBUTE/bHbIX
peakumii ¢ UCNOMb30BaHNEM MeTOoAa
3NIEKTPOHHOr 0 H6anaHca.

XUMUYECKNIA 3KCNEPUMEHT :
JemMoHCT pauuu:

ccnepoBaHme 3aBUCUMOCTM CKOPOCTU
XUMUYECKON peakumm OT BO3AENCTBUS
Pa3NNYHbIX PaKTOPOB.

OnbITbl, UINKOCTPUPYIOLLME NPUMEPBI
OKWUC/INTENIbHO-BOCCTAHOBUTE/bHbIX
peakumii (ropeHune, peakumm
Pa3fIoXKeHNs, CoeaNHEHNS).
BbluncneHus:

KO/IM4ecTBa BeLlecTBa, 06bEMa 1 Macchbl
peareHToB UM NPOAYKTOB MO
YPaBHEHVAM XUMUYECKNX peaKLmii
Teopusi aNeKTPONNTUYECKON
auccoumaumn. INeKTPoInTbI U
HeaNneKTPonTbl. KaTMOoHbI, aHUOHI.
MexaHn3m anccoumalmm BeLEeCTB

C pa3/IMYHbLIMU BUAAMN XUMUYECKOI
ceasn. CteneHb auccoumaunn. CunbHble
N cnabble 3N1eKTPOSINTBI.

PeaKuun MOHHOro 06bMeHa. Y Ccnosus

N YCTHblE OTBETbLI C ONOPONA

Ha MH(opMaLmIo 13 yyebHMKa 1
CMpaBOYHbIX MaTepnanos, rpaMoTHO
MCNOMb30BaTh M3YUYEHHbIV NMOHATUAHbIN
annapar Kypca Xummm

PacKpbIBaTb CMbIC/ U3yUaeMbIX MOHATUIA,
a TaKXKe CMbICN TEOPUM
3NEKTPONUTNYECKOI ANCCOLMALIN,
OGBACHSATb MPUUUHBI
3NEKTPOMNPOBOAHOCTY BOAHbIX PAaCTBOPOB
BELLECTB, Pa3/iMyaTh Crabble U CUMbHbIE
3NEKTPONNTBI.

CoCTaBNsATb YPaBHEHS ANCCOLMALINN
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

NPOTeKaHWs peakuuii NOHHOTO 06MeHa,
MOMHbIE N COKPALLEHHbIE NOHHbIE
ypaBHEeHUS peakumin. CBONCTBA KNCNOT,
OCHOBaHWIA 1 CO/el B CBETE
npeacTaB/eHNin 06 3NEKTPONUTUYECKON
auccoumaummn. KayecTBeHHbIe peakumm
Ha NOHbI. OHATVE O TMAPONN3e CONE.
XUMUYECKUIA SKCNEPUMEHT :

[eMoHCT paumu:

ccnefoBaHue 31eKTponpoBOAHOCTH
pacTBOPOB BELLECTB, NpoLiecca
Auccoumalmmn KUCNOoT, Lenoyein

1 conei (BO3MOXHO 1CMO/b30BaHMe
B/AeOMaTepPUaoB).

OnNbITbl, UANKOCTPUPYIOLLLME MPU3HAKN
MPOTeKaHMs peakUmMini MOHHOro 06MeHa
(obpasoBaHMe OcaKa, BbleNieHe rasa,
06pasoBaHve BOfpbl).

Pacno3HaBaHVe HeopraHn4ecKux
BELLIECTB C NMOMOLLLbHO Ka4YECTBEHHbIX
peakumi1 Ha NOHBI.

JlabopaTOopHbIiA ONbIT:

3yyeHne Npru3HaKoOB NPOTEKaHMS
peakLMmn NOHHOro 06MeHa B pacTBopax
3NeKTponnToB (C 06pasoBaHMEM OcajKa,
BbleNIeHNEM ra3a, 06pa3oBaHVEM BOApbI).
[MpakTwunyeckas paboTa:

KWC/NOT, WeNoYven U Coneid, NoMHbIe U
COKpaLLEHHbIE MOHHbIE YPaBHEHNS
XUMUYECKMX peaKuuii NOHHOTo 06MeHa,
KpaTKue MOHHble ypaBHEHMSt MPOCTbIX
peakuui rmaposmsa conen.
XapakTepn3oBaTb 00LLME XUMUYECKME
CBOICTBa BELLECTB Pas/IMUHbIX K1acCcoB
Ha OCHOBE TEOPUM 3NEKTPONNTUYECKON
avccoumalmn; NoaTBEPXKaaTh CBOMCTBA
npumepamyt MONEKYNSPHBLIX U MOHHBIX
YPaBHEHWNI XMMUYECKUX peakuuid.
PeLlaTb aKCNepuUMeHTa/bHble 3a4a4u

Mo TeMe.

MnaHnpoBaTb U OCYLLECTBNATD

Ha NPaKTUKe XMMUYECKme
9KCMEPUMEHTbI, NPOBOANTL HabMOAEHUS,
[enaTtb BbIBOAbI MO pe3ynbTaTam
3KCMeprMeHTa NP NpPoBeLeHNN
NabopaTopHbIX OMbITOB M NPaKTUYECKUX
paborT.

CnepoBatb npaBuiam 6e30nacHoi
paboTbl B taboparopun npu
MCNOMNb30BaHNM XUMMUYECKOI Nnocyapbl 1
0bopyaoBaHus.

MpoBOANTbL BbIYUCNEHMS MO XMMUYECKIM
YpaBHEHUSM.

Y4acTBoBaTb B COBMECTHOM paboTe
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Toro no pasgeny
Pa3gen 2. HemeTannbl 1 NX coeguHeHUA
21 Obuwasn 4
XapakTepucTmKa
XUMUYECKUX
3/1eMeHTOB
YT1A-rpynnbl.
["anoreHsbl

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

Ne 1 PelleHWe aKCnepUMeHTaIbHbIX
3ajay no Teme.

Bbluncnexus:

MO YPaBHEHNAM XUMNYECKNX PeakLimii

17

O6Lan xapakTepuCTmKa rasoreHoB.
OCO06eHHOCTN CTPOEHUSI aTOMOB,
XapaKTepHble CTEMNeHU OKUCMIEHNS.
CTpoeHue 1 n3nyeckre CBOMCTBA
MPOCTbIX BELLECTB - ra/IoreHos.
XUMUNYeCKMe CBOMCTBA Ha Npumepe
xniopa (B3avMOZEeNCTBME C MeTa/IIaMMU,
HemeTaniamu, Lenoyamm).
Xnoposogopod. CongHasa KucnoTa,
XMMUYECKMe CBOICTBA, MoJyYeHue,
npumMeHeHve. [elicTBue x/opa un
X/I0POBOAOPOAA HA OpraHn3M YenoBekKa.
BaxKHenLLMe X0puabl N X HAXOXKAeHWe
B MPUpPOe.

XUMUYECKNIA 9KCNEePUMEHT :
[emoHCTpaumu:

OnbITbl, OTpaXKaroLLme PrUsnYeckme n
XMMUYECKMe CBOMCTBA ra/IoreHoB U KX
CoeiHeHNI (BO3MOXXHO MCMO/b30BaHNe

B nape wuau rpynne.
BbicTpanBaTb pasBepHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOiA

Ha MH(opMaLMIO U3 YUYeOHMKa U ApYTUX
MCTOYHNKOB MHMOPMaLnK, B TOM YuCe
NHTepHeTa

OO6BACHATL 06LLME 3aKOHOMEPHOCTY

B U3MEHEHWW CBOWCTB HEMETA/INIOB U KX
COeIHEHWIA B Npeeniax MasbIxX
MepuoLoB W1 rnaBHbIX MNOArpynm
[MeproAnYeCcKOn CUCTEMbI XUMUYECKNX
3/1EMEHTOB C YYETOM CTPOEHUA UX
aTOMOB.

Xapaktepun3oBaTb PU3NYeCcKme 1
XMMUYeCKMe CBONCTBA MPOCTbLIX BELLECTB
rasioreHoB (Ha npvMepe xopa) u
C/TIO>KHbIX BELLECTB (X/I0pOBOAOPOAA,
X/I0prAa HaTpus), cnocobbl nx
nosly4YeHus, NPUMeHEHME 1 3HaYeHne

B MPUPOLE M XXN3HWN YenoBeKa.
OnpepensaTtb XN0pUA-MOoHbI B pacTBOpE.
[MnaHMpoBaTh 1 OCYLLECTBNATD

Ha NPaKTNKe XMMUYeckue
9KCNEePUMEHTbI, MPOBOAUTL HAG/IOAEHMS,
[lenatb BbIBOAbI NO pesy/nbTaram
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2.2

Obuas
XapaKTepucTuka
XUMNYECKNX
3/1EMEHTOB
VIA-rpynnsl. Cepa
N eé coenHeHNs

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

BUAeoMaTepmanos).

O3Hakom/eHve ¢ 0bpasLamm X10puaoB
(ranoreHugos).

JTabopaTopHbIN OMbIT:

13yyeHne CBOMCTB COMSAHOM KMUCNOTbI.
[MpoBefieHNe KaueCTBEHHbIX peaKLnii
Ha X/I0pUA-NOHBbI.

[MpakTunyeckas paboTa

Ne 2: IonyyeHne CONSAHON KUCNOThI,
N3yyeHue eé CBOWCTB.

BbluncneHns:

MO YPaBHEHUAM XUMUYECKNX peakLuid,
€C/IM OfINH N3 peareHToB aH B U30bITKE
O06L1as XxapaKTepUCTMKa 3/1EMEHTOB
VIA-rpynnbl. OCO6EHHOCTN CTPOEHMS
aTOMOB, XapaKTepHble CTeneHn
OKUCNEHUS.

CTpoeHue 1 n3nyeckre CBOMCTBa
MPOCTbIX BEWECTB - KMUCM0poAa 1 Cepbl.
ANNOTPONHbIE MOANDUKALMM KAC/TOPOAA
N cepbl. XMMUYECKME CBOMNCTBA CEPbL.
CepoBofopos, CTPoeHue, hnsmnyeckme n
XUMUYECKME CBONCTBA.

OKcuabl cepbl Kak NpeacTaBUTENN
KMCNOTHbIX OKCMAOB.

CepHas Kucnota, usndeckune u
XMMMYeCKme CBoiCTBa (00Lme Kak

3KCNepyMeHTa npu NpoBeLeHN
NabopaToPHbIX OMbITOB U NPaKTUYECKMX
paborT.

CnepoBaTtb NpasuiaM 6e30MacHoM
paboTbl B nabopaTopum

MPY NCMOJIb30BAHUMN XMMUYECKOM
nocyabl 1 060py0BaHNS.

BbicTpanBaTth pa3sBEPHYTbIE MUCbMEHHbIE
N YCTHbIE OTBETbI C OMOPOM

Ha MH(opMaLmIo 13 yyebHMKa 1
CMpaBOYHbIX MaTepnasnos, rpPaMoOTHO
MCNO/b30BaTb N3YYEHHbIN MOHATUMHLIN
annapar Kypca Xummm

OO6BACHATL 06LLME 3aKOHOMEPHOCTH

B UI3MEHEHWW CBOWCTB 3/1eEMEHTOB
VIA-rpynnbl U UX COeAUHEHWNIA C YYETOM
CTPOEHUS NX aTOMOB.

Xapaktepr3oBaTb (JM3nNYecKme u
XMMUYeCKMe CBOIMCTBa NPOCTOro
BELL,ECTBa Cepbl U eé CoeJMHEHMI
(cepoBofopona, OKCUI0B Cepbl, CEPHOM
KUCNOTbI, CYNbgaToB), CNOCOObI NX
MoslyYyeHns, NPUMEHeHNE 1 3HaYeHme

B MPUPOLE W XXN3HW YesIOBEKa.
Onpepensatb Hann4yme cynbgaT-moHOB

B pacTBoOpe.

OOGBACHATbL CYLLHOCTb 3KOM0rMYeCKnX
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

npeacTaBMTeNs Knacca KUCIOoT U
cneundmryeckne). XuMmn4yeckmne peakumm,
nexalme B OCHOBE NPOMbILLIEHHOMO
cnocob6a Nofy4YeHns CepHON KUCNOTI.
MpuMmeHeHre. Conn CEPHON KUCNOTb,
KayeCTBEHHas peakums Ha CynbdaT-NoH.
HaxoxxaeHune cepbl 1 €€ CoeJUHEHWIA

B Npupoge. XMMMYECKOe 3arpsasHeHmne
OKpY>KatoLLel cpefibl COeAMHEHNSMM
cepbl (KACNOTHbIE JOXAN, 3arpsisHeHMe
BO3JyXa 1 BOAOEMOB), COCOObI ero
npeaoTBpaLLeHus.

XUMUYECKNIA IKCNEPUMEHT :

[eMoHCT paumu:

O3Hakom/ieHKe ¢ obpasuamm cepbl 1 eé
coeIMHeHMsIMK (BO3MOXKHO
MCNONb30BaHVE BUAEOMATEPUASIOB).
Hab6ntoaeHve npouecca 06yrnMBaHus
caxapa nog AencTenem
KOHLIEHTPMPOBaHHOW CEPHON KNUCMOTbI.
NabopaTopHble onbIThl:

N3y4yeHne XMMUYECKNX CBONCTB
pa3baB/IeHHON CEPHOM KUCMOTbI.
MpoBefeHMe KaYeCTBEHHONM peakuun Ha
CynbaT-noH 1 HabNto4eHVe Npr3HaKa
€€ NMpoTeKaHmA

Npo6siem, CBA3aHHbIX C NepepaboTKoM
COeIHEHNIA Cepbl.

[MnaHMpoBaTh U OCYLLECTBNATb

Ha NPaKTUKe XMMUYECKMe
9KCMNePUMEHTbI, NPOBOAUTL HAbNOAEHNS,
[enaTb BbIBOAbI MO pe3y/ibTaTtam
aKCMepuMeHTa.

CnepoBatb npaswiam 6e30MacHoM
paboTbl B nabopatopuu

NPV NCMOJIb30BAHUUN XMMUYECKOM
nocyabl 1 060py0BaHS.

[Mpon3BOANTL BbIYUCNEHNSA

M0 XMUYECKNM YPaBHEHUAM.
cnonb3oBaTtb Mpy BbIMOSHEHNN
y4ebHbIX 3aaHN TEKCTbI YUEOHNKA,
CMpaBOYHble MaTepuasbl
(MeprognyecKyto CUCTEMY XMMUYECKNX
anemeHToB [. V. MeHfeneesa, Tabnmuy
PacTBOPUMOCTU KUCNOT, OCHOBAHWIA U
COMen B BOJE, 3NEKTPOXUMUYECKNIA PaL
HanpsH>KeHUA MeTa//oB).

icnonb3oBaTh MNPy BbINOHEHUN
y4ebHbIX 3aJaHunii U B npoLecce
MCCnepoBaTe/IbCKOn AeATeIbHOCTU
Hay4HO-MOoMyNAPHYH0 NUTepaTypy
XMMUYECKOr0 COAepXKaHus, CrpaBoYyHble
marepuasbl, pecypcbl VIHTepHeTa
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2.3

Obuias
XapakTepucTmKa
XUMUYECKUX
3/1EMEHTOB
YA-rpynnbil.

A30T, thocdop u nx
COefIMHEeHUS

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

O6uan xapaKTepucTNKa 3/1EMEHTOB
YA-rpynnbl. OCO6eHHOCTN CTPOEHUSA
aTOMOB, XapaKTepHble CTeneHu
OKUCNEHMS.

A30T, pacnpocTpaHeHe B Npupose,
(hM3nYecKmne 1 XMMMUYeCKne CBOMCTBA.
KpyrosopoT a3oTa B NpPUpoAe.
AMMMaAK, ero n3nyeckme n XMmMmmnyeckune
CBOWCTBa, NONyYeHVe U NPUMEHEHME.
Conv aMMOHUS, UX OU3NYECKME U
XUMUYECKME CBOWCTBA, NPUMEHEHME.
KauecTBeHHas peakumsa Ha NOHbI
aMMOHWUS.

A30THas K1CNoTa, eé nosyyeHue,
(hn3nYecKme 1 XMMNYECKMe CBOMCTBA
(obLUmMe KakK npeacTaBuTeNs Knacca
KUCMOT W crneyudguyeckme).
icnonb3oBaHve HUTPATOB W COMeN
aMMOHWS B Ka4eCTBE MUHepPa/IbHbIX
YA006peHNiA. XMUYeCKoe 3arpsisHeHre
OKpY>KatoLLe cpefibl COeAMHEHUAMMN
a3oTa (KMCNOTHbIe JOXAN, 3arpsa3HeHne
BO34yXa, NO4Bbl 1 BOAOEMOB).
docdop, annoTponHbie Mmogupukaumn
(hocthopa, prsnyeckne N XMMMUYECKme
ceoictBa. Okeng tocopa (V) 1
(hocthopHas Kucnota, husnyeckme u

OO6BACHATL 06LLME 3aKOHOMEPHOCTU

B MI3MEHEHWW CBOWCTB 3/1EMEHTOB
YA-rpynnbl U UX COeLUHEHWIA C YHETOM
CTPOEHUS NX aTOMOB.

Xapaktepr3oBaTb (JM3nNYecKme u
XMMUYECKMe CBOMCTBA MPOCTbIX BELLECTB
asoTa 1 hocgopa 1 UX CoeANHEHWIA
(aMmmuaka, coseil aMMOHMS, a30THOM
KNCNOTbIl, HATPATOB, oKcuaa docgopa (V)
1 pochopHoM KMCNoTbl, hochaTos),
CNoco6bl UX MOMYyYEHUS, MPUMEHEHWNE Y
3HayYeHne B NMPUPOJE U XXU3HWN YesIOBEKA.
Onpefensatb MOHbl aMMOHMSA 1 (hocdiaT-
MOHbI B pacTBOpE.

OOBACHATb CYLLHOCTb 3KO/IOMMYECKMX
Npo6siem, CBA3aHHbLIX C HAXOXAEHNEM
coeanHeHW a3oTa u gocopa

B OKpY>KatoLLEen cpese.

[MnaHMpoBaTh U OCYLLECTBNATb

Ha NPaKTUKe XMMUYECKMe
9KCMNEePUMEHTbI, MPOBOAUTL HabMOAEHNS,
[enaTb BbIBOAbI MO pe3y/ibTaTam
3KCMepuMeHTa npv NpoBeLeHNN
NabopaTopHbIX OMbITOB M NMPaKTUYECKOM
paboTbl.

CnepoBatb npasuiam 6e30MnacHou
paboTbl B nabopaTopum
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depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

XMMUYECKMe CBOCTBA, NOSyYeHue.
cnonb3oBaHue (hocgaToB B KaYeCTBe
MUHEpPa/IbHbIX YA0OPEHNI.
XUMUYECKUA IKCNEPUMEHT :
[eMoHCT paumu:

O3Hakom/eHre ¢ (hn3nYecKuMm
CBOWCTBaMu a3oTa, hocopa

N NX COeAUHEHNIA (BO3MOXKHO
MCMob30BaHWE BUAEOMATepUasos).
O3HakomM/eHre ¢ obpasuamm asoTHbIX U
(hoCthopHbIX YA0OPEHWIA.

[MonyyeHue, cobupaHne, pacno3HaBaHue
N U3y4YeHne CBOMNCTB aMMMaKa.
B3anmofencTBme KOHLEHTPUPOBAHHOM
a30THOW KNCNOTbI C MeAbto (BO3MOXHO
MCMob30BaHWE BUAEOMATEPUasIoB).
NabopaTopHble OnbIThl:

[MpoBeAeHVe KaYeCTBEHHbIX peakuuii
Ha MOH aMMOHUSA 1 (hocdaT-NoH, 1
N3yyeHne NMPU3HaKOB KX NPOTEKAHUS.
[MpakTwunyeckas paboTa

Ne 3: [MonyyeHne aMMmMaKa, U3yyeHune
ero CBOWCTB.

BbluncneHus:

MO YPaBHEHNAM XUMNYECKNX PeakLimii

MpPY UCMOJIb30BAHUMN XMMUYECKOM
nocyabl 1 060py0BaHS.

[Mpon3BOANTL BbIYUCEHNSA

M0 XMUYECKNM YPaBHEHUSIM.
cnonb3oBaTb Mpy BbIMOSHEHNN
y4ebHbIX 3afaHN TEKCTbI YUYeOHNKA,
CMpaBOYHble MaTepuasbl
(nepnogunyecKyto cUcTeMy XMMUYECKNX
anemeHToB [, . MeHfeneesa, Tabnmuy
PacTBOPUMOCTU KUCNOT, OCHOBAHWIA U
COMen B BOJE, 3NEKTPOXUMUYECKUIA PaL
Hanps>KeHUA MeTa/10B)
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2.4

Obuias
XapaKTepuCTmKa
XUMUYECKNX
3/1eEMEHTOB
I\VVA-rpynnel.
Yrnepog n
KPEMHUIA, N NX
coeVIHeHNS

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

O06L1as XxapaKTepUCTMKa 3/1EMEHTOB
IYA-rpynnbl. OCO6eHHOCTM CTPOEHUSA
aTOMOB, XapaKTepHble CTemneHn
OKUCNIEHUSA.

Yrnepog, anfoTponHble MoAUMUKaLmnK,
pacrnpocTpaHeHne B NPUPOAE,
(hn3nyecKmne N XMMUYECKme CBOCTBA.
Aacopbuus. KpyrosopoT yrnepoga

B NpUpoAe.

Okecungbl yrnepoga, ux usmnyeckme n
XUMUYECKME CBONCTBA, [eNCTBME

Ha )XMBble OpraHu3Mbl, NosyyeHue n
NMPUMEHeHNe. JKOMN0rnyeckmne
Npo6nemMsbl, CBS3aHHbIE C OKCUAOM
yrnepoga (1V), runotesa rnobanbHOro
NOTEeN/IEHMSA KNUMaTa, NapHUKOBBIN
aheKT.

YTronoHaa KncnoTa u eé conn, nx
(hn3nyecKmne 1 XMMMUYeCcKue CBOINCTBA,
MOoNy4YeHne 1 NPUMeHeHMe.
KauyecTBeHHas peakuusi Ha KapboHaT-
MOHBI. cnonb3oBaHMe KapboHaToB

B ObITY, MeANLIMHE, NPOMbILLIEHHOCTU U
Ce/Ib,CKOM XO035IMCTBE.
MepBOHaYa/IbHbIE MOHATUS

06 opraHM4ecKunx BeLlecTBax Kak

0 coefMHeHMAX yrnepoda (MeTaH, aTaH,

OO6BACHATL 06LLME 3aKOHOMEPHOCTU

B MI3MEHEHWW CBOWCTB 3/1EMEHTOB
IVA-rpynnbl 1 NX COeIMHEHUI C YHETOM
CTPOEHUS NX aTOMOB.

Xapaktepr3oBaTb (JM3nNYecKme u
XMMUYECKMe CBOMCTBA NMPOCTbIX BELLECTB
yrnepoga v KpeMHua 1 X COeaUHEHWIA
(oKcnaoB yrnepofa, yronbHOM KUCNOTbI,
KapboHaTOoB, OKCUAa KPEMHUS,
KPEMHWEBOI KMUCNOTbI, CUNNKATOB),
CNocobbl UX NOMYyYeHUs, MPUMEHEHMNE Y
3HayeHne B NPUPOAE M XXMU3HW YerioBeka.
OOBBACHATL NPUUNHHO-CNEACTBEHHYIO
CBA3b: CTPOEHMe BellecTBa” CBOWNCTBA
A MPUMEHEHUE - Ha MpuMepax
COeIHEHWIA YTNepoa 1 KPeMHUS.
Onpefenatb KapboHaT- U CUNNKAT-NOHbI
B pacTBoOpe.

OOGBACHATbL CYLLHOCTb 3KO/IOMMYECKMX
Npo6siem, CBA3aHHbIX C HAXOX/AEHNEM
YINEKNCNOro rasa B OKpY)KatoLLein cpese.
MoaTBepXXaaTb 0COGEHHOCTKM cocTaBa
OpraHNYecKmx BELLLECTB NpuMepamu
MPOCTbIX COeAMHeHNI (MeTaH, aTaH,
3TWUNEeH, aueTWUeH, 3TaHo, MULEPVIH,
YKCYCHasi KNC/0Ta), B3aUMOCBS3b
HeopraHM4ecKnx CoeJMHeHWA yrnepoga v
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3TWU/EH, auUeTWeH, 3TaHOo/, IMNLEPUH,
YKCyCHas K1cnora).

[MpupoaHble UCTOYHMKIK YTNeBOLOPOLOB
(yronb, NPUPOAHLINA ras, HeTb),
MPOAYKTbI UX NnepepaboTkn (6eH3nH),
NX PO/b B BbITY N MPOMbILL/IEHHOCTH.
[MOHATME O BMONOTNYECKN BaXKHbIX
BELLieCTBaX: Xupax, 6enkax, yrnesogax -
N UX POSIN B XKM3HM YesloBeKa.
MaTepuranbHoe eaNHCTBO OPraHNYecKmnx
M HEOPraHNYeCKMX COeAMHEHNIA.
KpemHuiA, ero msmyeckue v
XMMUYECKMe CBOWCTBA, MOJTyYeHMe 1
npumeHeHve. CoeanHEHUA KPeMHUSA

B npupogde. O6Lyme npeLcTaBieHNns

06 okcuge kpemHus (1V) 1 KpeMHUeBOM
Kucnore.

CunmkaTbl, UX UCNO/b30BaHWeE B ObITy,
MeANLMHE, MPOMbILLIEHHOCTW.
BaxkHeiLLWe CTpoMTeNbHble MaTepUasbI:
Kepamuka, CTEK/O0, LieMeHT, BETOH,
Xene306eToH. Mpobnembl 6e30nacHOro
MCMO/Ib30BaHNA CTPOUTESNbHBIX
MaTeprasnioB B MOBCELHEBHOM XXM3HN.

XUMUYECKUA IKCNEPUMEHT :
JeMoHCT paumu:

Mogenu KpucTaninyecknx peLléTok

OpraHNYecKmx BELLECTB.

OnucbIBaTh posib 6ENKOB, XXUPOB U
YrNeBOA0B B (NYHKLMOHNPOBAHUN YKNBbIX
OpraH13moB, COCTaB NMPUPOLHbLIX
MCTOYHWNKOB YrNeBOA0POA0B, UX PO/ib

B ObITY 1 NPOMBILL/IEHHOCTW.

[MPOBOANTL BbIYUCIEHNSA MO YPaBHEHUAM
XUMUYECKNX PeaKLUA.

[MnaHVMpOBaTh U OCYLLECTBNATb

Ha NPaKTUKe XMMUYECKMe
9KCMNEePUMEHTbI, MPOBOANTL HabMOAEHNS,
[enaTb BbIBOAbI MO pe3y/ibTaTam
3KCMNepyMeHTa npv NpoBeLeHN
NabopaTopHbIX OMbITOB M NPaKTUYECKNX
paborT.

CnepoBatb NpasuiaM 6e30MacHoM
paboTbl B nabopatopuu

MPY NCMOJIb30BAHUUN XMMUYECKOM
nocyabl 1 060py0BaHNS.

icnonb3oBaTtb Mpy BbIMOSHEHNN
y4ebHbIX 3afaHnI TEKCTbI YUeOHNKA,
CMpaBOYHble MaTepuasbl
(Mepro4nYecKyto CUCTEMY XMMMUYECKUX
anemeHToB [. V. MeHfeneesa, Tabnmuy
PacTBOPUMOCTU KUCNOT, OCHOBAHWIA U
COMeN B BOAE, 3/TEKTPOXMMUYECKUI PAj,
Hanps>KeHUA MeTasNoB)
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anMasa, rpaduTa, ynnepeHa.
O3HakoM/eHre ¢ NPOLEeccoM aacopoumm
PaCTBOPEHHbLIX BELLECTB
aKTUBMPOBaHHbLIM YT/IEM U YCTPOCTBOM
MpoTMBOrasa.

O3HakoM/eHre ¢ NPoAyKLUmein
CUJIMKATHOM MPOMbILLIEHHOCTH
(Bupeomatepuanbl: CUanKaTHas
MPOMBILLIEHHOCTD).

Mogaenn monekyn opraHn4eckmnx
BELLECTB.

JTabopaTOpHbLIN ONbIT:

[MonyyeHue, cobupaHne, pacrno3HaBaHue
N U3y4yeHune CBOWCTB YI/IEKMNC/IONO rasa.
[MpoBeAeHVe KaYeCTBEHHbIX peakuuii

Ha KapboHaT 1 CUINKAT-NOHbI U
N3yyeHme NPU3HaKoB X NPOTEKaHWS.
[MpakTuyeckre paboThbl:

Ne 4. [Tony4yeHne yrnekmucnoro rasa,
N3yYeHune ero CBOMCTB.

Ne 5. PeLleHume akcnepuMeHTa/IbHbIX
3aflay no TeMe «BaxHelLwme HemeTan bl
N UX COeAMHEHUNA»

BbluncneHus:

MO YPaBHEHNAM XUMNYECKMNX PeakLmii
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3.1 O6wpwe cBoiicTBa 4
MeTasI/10B

depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

O6LLasa xapaKTepucTnKa XMMmUYeCKmnx
3IEMEHTOB - METa/1/10B Ha OCHOBaHWMN NX
MofIoxeHns B NMeproanyecKon cucteme
XUMUYECKUX 3/1EMEHTOB

O.V. MeHpeneeBa 1 CTpOeHUS aTOMOB.
CTpoeHne meTtannos. MeTanimyeckas
CBA3b N MeTa/IINYecKas
KpuCTa/IInyecKas peLuéTka.
ANEKTPOXNUMUYECKNIA PAL HAMPSHKEHWNIA
MeTa/110B. PU3NYECKNE N XUMUYECKME
cBoKicTBa MeTasoB. O6LMe Crocoobbl
nosly4yeHns metannos. [NoHATUE

0 KOPpO31KN MeTa/1/10B, OCHOBHbIE
CMoco6bl 3aLMTbl UX OT KOPPO3MW.
Cnnasbl (CTaslb, YYryH, AHOPASTIOMUHUIA,
OpoH3a) 1 UX NPUMEHEHME B ObITY U
MPOMbILL/IEHHOCTH.

XUMUNYeCKni IKCNEPUMEHT :

JemMoHCT pauumu:

O6pa3sLibl MeTas1I0B 1 CrIaBoB..
3yyeHne pe3ynbTaToB KOPPO3nK
MeTa/1/10B (BO3MOXHO MCMO/b30BaHWe
BYeOMaTEPUaIoB).

JlabopaTopHbIe ONbITbl:
O3HakoM/eHMe ¢ 0bpasLamMm MeTansios 1
CMaBoB, UX (DM3NYECKMMUN CBONCTBAMU.

PacKpbiBaTb CMbIC/T U3YYaeMbIX MOHATUI
M NPUMEHATb 3TW MOHATMS NPW ONMMUCaHNK
CBOWCTB BELLECTB M UX NpeBpaLLeHni.
OO6BbACHATL 06LMe 3aKOHOMEPHOCTU

B MI3MEHEHMWN CBOWCTB 3/1EMEHTOB-
METa/NI0B U NX COEANHEHNI C YHETOM
CTPOEHMSA UX aTOMOB.

XapakTepn3oBaTb CTPOEHNE META/IOB,
o6LMe Pr3NYECKME N XUMUYECKIME
CBOWCTBa MeTa/1/10B.

XapakTepmn3oBaTb 006LLMe Crnocobb!
MONyYeHnst MeTa//I0B.

OnucblBaTb CNOCOObI 3aLLMTbI METAN/I0B
OT KOppPOo3uK.

CnefoBaTb NpaBunam 6e30MnacHom
paboTbl B nabopatopumn npu
MCNOMb30BaHNM XUMUYECKOI Mocy /bl 1
0bopyaoBaHus.

Mpon3BoAUTb BbIYNCIEHUSA

M0 YpaBHEHMSIM XUMUYECKUX PeakLuii,
eCN OfINH W3 peareHToB COAEPXKNT
nprmecu.

YyacTBoBaTb B COBMECTHOM paboTe

B nape unu rpynne.

\cnonb3oBaTh Mpw BbINOMHEHNN
y4ebHbIX 3afjaHNI TEKCTbI YUYEOHNKA,
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Bbluncnexmsa:

M0 YPaBHEHUAM XMMUYECKMX PeakLnid,
€C/IN OAVH U3 PeareHToB COAEPXKUT
npumecu

LLlenoyHble MeTa/I/Ibl: MOMIOXKEHWE

B [leproAnyecKoin cucTeMe XMMMYECKNX
anemeHToB A.1. MeHaeneesa, CTpoeHue
MX aTOMOB, Hax0XaeHve B NPUPOLE.
dur3nYecKme N XMMUYECKME CBOMCTBA
(Ha npumepe HaTpusa U Kanms). OKcugbl
N TMAPOKCUAbLI HATPUA N Kanus.
[MprMeHeHWe LWefoYHbIX METAINIOB U UX
COEANHEHWIA.

LLlenoyHo3eMe ibHble MeTasI/ bl MarHUin 1
Ka/bLUMWi1: NonoXkeHve B NMeproanyeckoi
CUCTEME XUMUYECKMX 3/1EMEHTOB

O.W. MeHpaeneesa, CTPOEHME UX aTOMOB,
HaxoXkaeHve B npupoge. dPusmyeckue u
XMMUYeCKMe CBONCTBA MarHus v
KanbUuus. BaxkHelne coefnHeHNS
KasibLma (OKCcug, ruapokeug, conmn).
YKECTKOCTb BOAbI U CMOCOObI eé
yCTpaHeHus.

AJTIOMUHWIA: NONOXEHWE

B [lepnoMyecKoin cucteme XMMUYECKNX

CrpaBOoYHble MaTepuasbl
(MeproAnYecKyto CUCTEMY XUMMUYECKNX
anemeHToB [. V1. MeHeneesa, Tabnmuy
PacTBOPUMOCTU KUCNOT, OCHOBaHWIA U
COneu B BOAE, 3/IEKTPOXMMUNYECKUI PAj,
Hanps>KeHNA MeTa/10B)

OO6BACHATL 06LLMe 3aKOHOMEPHOCTY

B UI3MEHEHWW CBOWCTB 3/IEMEHTOB-
METa/I/IOB U UX COeAVUHEHWIA B Fpynnax

C YYETOM CTPOEHUSA X aTOMOB.
Xapaktepr3oBaTb (JM3NYeCKMe U
XMMUYeCKMe CBONCTBA MPOCTbIX BELLECTB
MEeTa/I/I0B U UX COeAMHEHWNIA (OKCUAOB,
rMApPOKCUAOB, COMeENt), Crnocobbl NX
Mofy4yeHuns, NPUMeHeHNe 1 3Ha4YeHne

B MPUPOE N XKN3HWN YesloBEKa.
YcTaHaBMBaTh NPUUYNHHO-
CNeICTBEHHYHO CBA3b: CTPOEHME
BellecTsa  CBOWCTBA” MPUMEHEHWE -
Ha NprMepax n3yvaemMbIX BELLECTB.
Pacno3sHaBaTb C MOMOLLbIO Ka4eCTBEHHbIX
peakL1in MOHbI METAJINIOB: MarHus,
Ka/ibLMs, antoMUHNA, LMHKA, XKenesa (I1)
nxenesa (111), megm (11).

JoKa3blBaTb aM(POTEePHbI XapakTep
OKCWAO0B 1 TMAPOKCUA0B aFOMUHKA U
LIMHKa.



depepanbHas paboyas nporpamma | Xumus. 8-9 knaccbl (6a30Bblil YPOBEHb)

anemeHToB .. MeHaeneeBa, CTpoeHue
aToma, HaxoXzeHvie B NMPUpoAe.
Pur3nYecKme N XMMMUYeCKme CBONCTBA
aTlOMUHMA. AM(OTEpPHbIE CBONCTBA
OKCWAa v rnapoKcuaa alitoMUHUS.
YKeneso: nonoxeHue B MeproanyecKon
cUCTEME XMMUYECKUX 3/1EMEHTOB

[.1. MeHpeneesa, CTPOeHWe aTtoma,
HaxoXaeHue B npupoge. Pusmnyeckre n
XMMMYeCKMe cBoincTBa xenesa. OKcuapl,
rmgpokeuabl u conuv xxenesa (1) nxenesa
(111), nx coctas, CBOMCTBA W NOMYYEHNE.
XUMUYECKUI IKCIEPUMEHT :

JeMoHCT paumu:

OCO6EHHOCTU B3aUMOAENCTBMS OKCKUAa
Ka/lbLiMs U HaTpusa ¢ BOL4OW (BO3MOXKHO
MCMOoMb30BaHME BUAEOMATEepPUasos).
OkpaluvBaHue nnamMmeHn MoHaMu HaTpus,
Kasimst 1 Kanbums (BO3MOXKHO
MCMoMb30BaHWE BUAEOMATEPNAIOB)
ccnepoBaHme CBOVCTB YKECTKOW BOAp!.
[MpoLiecc ropeHns xenesa B KUCopose
(BO3MOXXHO UCMO/b30BaHWE
BUeoMaTepranos).

JTabopaTopHbIe OMnbIThbI:

[MpoBeAeHMe KayeCTBEHHbIX peakLumi
Ha NOHbI (MarHMs, KanbLms, aloOMUHIS,

MNaHMpoBaTh U OCYLLECTBNSATb

Ha NPaKTNKe XMMUYECKMe
3KCMEPUMEHTbI, NPOBOANTL HAbNOAEHNS,
Aenatb BbIBOAbI N0 pe3ynbTaTam
3KCMNepumMeHTa Npu NpoBeAeHNN
NabopaTopHbIX OMbITOB N NPaKTUYECKNX
paborT.

CnepfoBaTb npasuiam 6e30MnacHou
paboTbl B nabopaTopum

NPV UCMO/b30BaHUN XMMNYECKOM
nocyapl 1 060pyLoBaHUS.

Mpon3BoAUTb BbIYUCIEHUSA

M0 XMMUYECKNM YPaBHEHMSAM.
YyacTBoBaTb B COBMECTHOM paboTe

B nape v rpynre.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE
1 YCTHbIE OTBETLI C ONOPOiA

Ha MH opMaLmMIo 13 y4yebHMKa K
CMpaBOYHbIX MaTepPVasioB, rPaMoTHO
MCNOMb30BaTb U3YYEHHbIN MOHATUIHBIN
annapar Kypca Xummu
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LUMHKa, Xenesa (I1) v>xenesa (1), megn
(1), onucaHne NPU3HaKOB KX
NpOTEKaHWS.

ccnepoBaHne aM(hOTePHbIX CBOWCTB
rMAPOKCUAA a/TIOMUHNA N TUAPOKCUAa
LIMHKa.

[MpakTunyeckne paboThi:

No 6. XKECTKOCTb BOAbl 1 METO/bI eé
YCTpaHeHus.

Ne 7. PelleHme akcnepuMeHTa/IbHbIX
3afla4 no Teme «BaxxHenLmne mMeTan bl U
NX COEANHEHNS.

Bbluncnexus:

M0 YPaBHEHUAM XUMNYECKMX PeakLnid,
€C/IN OAWH U3 peareHToB AaH B N30bITKe
NN COAEPXUT NPUMECH;

MacCOBO [0/IN BbIX04a NPOAYyKTa
peakumnn

BelyecTtsa 1 matepuasibl B NOBCEAHEBHOIA
YKM3HUM Yenoseka. besonacHoe
MCMO/b30BaHMe BELLECTB U XUMUYECKNX
peakuuii B 6bITy. MepsBas NOMOLLb Npu
XUMUYECKUX 0XKOraxX 1 OTPaB/IEHUSIX.
XUMMYeCKoe 3arps3HeHne OKpY>KaroLLLem
cpenbl (NpegenbHas fonycTmmas

XapaKTepun3oBaTb Posib XUMU

B pa3/IMYHbIX chepax AesaTeslbHOCTH
NIOfeN, OCHOBHbIE BeLLecTBa U
MaTepuanbl, MPUMEHSIEMbIE B XKMN3HW
COBPEMEHHOIO YesioBeKa.

O6BACHATBL YC0BKSA 6€30MacHOro
MCNOMb30BaHNA BELLECTB U XMMUYECKMX
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Pe3epBHOe BpeMA
OBLUEE YICJ10 HACOB
MO NPOIrPAMME
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KOHLIeHTpaLma BeLecTs. Posb Xumum

B PELLEHNN 3KOIOrMYECKNX NPobiem.
XUMUYECKMNIA IKCNEPUMEHT :

[emMoHCT pauumu:

N3yueHne 06pasL,0B maTeprasnios
(CTekno, cnnasbl MeTa/1/10B, NOIMMEpPHbIE
martepuanbl)

peakuuii B ObITY.

AHaNn3MpoBaTb U KPUTUYECKM
OLIEHMBaTb MH(OPMALMIO O BIMSHUN
MPOMbILL/IEHHOCTK, Ce/IbCKOro X03ANCTBA,
TpaHcnopTa 1 Ap. Ha COCTOsHUE
OKpY>KatoLLel cpefbl.

YMeTb 0Ka3blBaTb NepBYH NOMOLLb

MPU XMMUYECKUX 0XKOrax U 0TPaB/IEHNSX.
[MpUHUMATL yyacTue B 06CYXAeHUN
NPo61emM XMMUYECKOW M 3KO/TOMMYECKOM
HarnpaB/fIeHHOCTW, BbICKa3bIBaTb
COOGCTBEHHYHO MO3MUMIO 10 NPobeme U
npeanaratb BO3MOXHbIE NMYyTU eé
peLleHmns
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