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Conep:xkanue

1. IInanupyembie pe3yabTaTbl OCBOEHHUS Y4eOHOIr0 nmpeamMera « XuMHushH)
2. Coaep:xkanue yueOHOro npeamera « XuMHUs»
3. TemaTHueckoe IUIAHUPOBaAHME C YKa3aHMEeM KOJHYECTBA 4acoB,

OTBOAMMBbIX HA OCBOEHHE KAXKIA0M TeMbI



1. IlnanupyemMble pe3yabTaThbl 0CBOCHHUS Y4e0HOT 0
npeamera
JIMYHOCTHBIE Pe3yJbTAThI:
1) BOCIIMTaAHHUC pOCCHﬁCKOﬁ rpa)KﬂaHCKOﬁ HACHTHYHOCTH: IIaTPUOTHU3MA,

yBakeHHss K OTedyecTBy, NMPOLUIOE M HACTOSIIEC MHOTOHAMOHAIBHOTO Haponxa Poccum;
OCO3HAHME CBOCH 3THUYECKOW NMPUHAICKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYpPhl CBOETO
HapoJa, CBOETO Kpas, OCHOB KyJIbTYPHOIO HacieAus HaponoB Poccunm U 4enoBedecTsa;
YCBOCHHE  TYMAHHUCTHYECKUX,  JIEMOKPAaTHYECKMX M  TPAJUIHMOHHBIX  IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO POCCHIMCKOTO OOIIECTBAa; BOCHHTAHUE YYBCTBA OTBETCTBEHHOCTH U
nonra nepen PoauHoid;

2) GopMupoBaHHE OTBETCTBEHHOTO OTHONIEHMS K YYeHHMIO, TOTOBHOCTH H
CIIOCOOHOCTH O0YYarOUIMXCsl K CAMOPa3BUTHIO M CaMOOOPA30BAHUIO Ha OCHOBE MOTHBAIIMU K
00Yy4YEeHHIO U MTO3HAHUIO, 0OCO3HAHHOMY BBIOOPY Y MOCTPOCHHIO NANbHEHIIeH WHANBHyaTbHOM
TpaeKTopuu o0pa3oBaHUs Ha 0a3e OPUEHTHUPOBKH B Mupe npodeccuii u nmpodeccuoHaIbHBIX
MPEINOYTeHU C YY4eTOM YCTOHYMBBIX ITO3HABATEIbHBIX HHTEPECOB, a TaKXKEe Ha OCHOBE
(bopMHUpOBaHUS YBAXHUTEIHHOTO OTHOIICHUS K TPYIy, Pa3BHTHUS OIBITA YUACTHs B COIHAIBHO
3HAYUMOM TPYIIE;

3) bopMupoBaHe LENTOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKd | OOIIECTBEHHOW IPAKTHKH, YYUTHIBAIOIIETO COIHAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) popmupoBaHHe 0CO3HAHHOTO, YBAKMUTEIBHOTO U JOOPOKENATENHHOTO OTHOMIEHHUS K
JIpyroMy 4YeloBeKY, €ro MHEHUIO, MHUPOBO33DPEHHIO, KYIbTYpE, S3BIKY, Bepe, TPaKTaHCKOM
MO3UIUH, K UICTOPHH, KYIbTYPE, PETUTHH, TPAIAUIUSAM, S3bIKaM, IIEHHOCTSM Hapoa0B Poccun u
HapoOJ0B MUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH TUAJIOT C IPYTUMU JTIOJbMU U JOCTUTATH B
HEM B3aHMOTIOHHMAHWS,;

5) ocBoeHne couManbHBIX HOPM, TIPaBUI TOBEIEHHs, pojieil M (OpM CONMANBLHOM
’KM3HU B TPYIIAaX U COOOLIECTBAX, BKIOYAs B3POCIbIE U COLUAIBHBIE COOOIIECTBA; Y4aCcTHE B
IIKOJIBHOM CaMOYIIPaBJIEHUH M OOILECTBEHHON JKU3HU B IPEJENIax BO3PACTHBIX KOMIIETEHIUI
C YYETOM PErMOHAIbHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U IKOHOMUYECKUX 0COOEHHOCTEH;

6) pa3sBuTHE MOpPANBLHOrO CO3HAHMS M KOMIIETEHTHOCTH B PEIIEHHHM MOpATbHBIX
npoGiieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpPMUPOBAaHHME HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOI'O TMOBEJEHHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM
MIOCTYIIKaM;

7) GopMupoBaHHE  KOMMYHHKATHBHOW  KOMIETEHTHOCTM B  OONIGHMH |
COTPYJHUYECTBE CO CBEPCTHUKAMM, JETbMH CTapILIEro U MIIAJIIETO BO3pacTa,

B3pOCIBIMH B  Ipolecce  00pa3oBaTeNbHOW,  OOIIECTBEHHO  IOJIE3HOW,  y4eOHO-
HCCIIEIOBATEILCKOM, TBOPUECKOW U IPYTHX BHUJIOB JESATEIHHOCTH,

8) dopMupoBaHEe 1IEHHOCTH 3I0pPOBOTO M GE30MACHOTO 00pa3a KM3HM; YCBOECHHE
MPaBUJ WHIUBUAYATFHOTO W KOJUICKTHBHOTO O€30MACHOTO TOBEICHHS B UYPE3BBIYAHBIX
CUTYalUsAX, YTPOXKAIOIMX KU3HU U 310POBBIO JIFOJEH, IPAaBUJI MOBEICHUS HA TPAHCIIOPTE U Ha
J0pOrax;

9) popMupoBaHHE ~ OCHOB  SKOJNOTMYECKOH  KYIbTYphl,  COOTBETCTBYIOIEH



COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUIEHUS, PAa3BUTHE OMNbITA HKOJIOTHYECKU
OpPUEHTUPOBAHHOW Pe(ICKCUBHO-OIEHOUYHOW M TPAKTHYECKON IESATEIILHOCTH B KU3HEHHBIX
CUTYyalUsIX;

10) oco3nanue 3HaYeHUS CEMbH B KH3HH 4eOBEKa U OOIIECTBA, NPHHATHE [EHHOCTH
CEMEWHOM KU3HU, YBAKHUTEIHLHOE U 3a00TIMBOE OTHOIIIEHUE K YJICHAM CBOEH CEMbH;

11) pasButue 5CTETHYECKOTO CO3HAHUS YePe3 OCBOCHHE XYI0KECTBEHHOTO HaCIeIus
HaponoB Poccun 1 Mupa, TBOPUECKOM AEATEIIbHOCTH ICTETUYECKOTO XapakTepa.

MertanpeaMeTHble pe3yJbTaThl:

1) ymenue caMOCTOATENBLHO ONpEAENATh 1AM CBOEr0 OOyYeHHs, CTaBUTh U
dbopMynupoBath s ceOs HOBBIE 3aladyd B ydeOe U I103HABATEIbHOW JESATENbHOCTH,
pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH MO3HABATEIBLHOU IEATEIBHOCTH,

2) yMeHHe CcaMOCTOSITENBHO ILIAHUPOBATh IIyTH OCTIKEHHs IeNei, B TOM 4HCIIe
aNbTepHATHUBHBIC, OCO3HAHHO BbIOMpaTh Hanboee 3 (HeKTUBHBIE CIIOCOOBI PEIICHUs Y4eOHBIX
Y TIO3HaBaTeNbHBIX 3a]1a4;

3) yMeHHEe COOTHOCHTH CBOM JIeiCTBHS C IUIAHUPYEMBIMH  PE3ylbTaTaMu,
OCYIIECTBIISITh KOHTPOJb CBOEH JEATEIbHOCTH B IMpOLIECCe JIOCTHIKEHHUS pe3yibTara,
ONpeAeNsATh CIOCOObl ACHCTBHI B paMKax MPEANOKEHHBIX YCIOBUH U TpeOOBaHUIH,
KOPPEKTHUPOBATh CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH;

4) yMenue oLEHMBATH TPABUILHOCT BBHINOJHEHHS y4eOHOH 3a1adu, COOCTBEHHBIE
BO3MOKHOCTH €€ PELICHUS;

5) Bnamenne OCHOBAMH CAMOKOHTDONS, CAMOONECHKH, NpPHHATHS pENICHHH U
OCYIIECTBIICHHSI OCO3HAHHOTO BBIOOpA B yUeOHOH M TIO3HABATEIILHON JESITETBbHOCTH;

6) ymenue ompenenaTh MOHATHSA, CO3/aBaTh OOOOUICHHS, YCTAHABIMBATH AHANOTHH,
KIaccu(UIUpPOBaTh,  CaMOCTOSITENFHO  BBIOMpAaTh  OCHOBAaHUS W KPUTEPHUH  JUIA
Kiaccu()MKaIK, YCTaHABIMBATh NMPUYNHHO-CIICACTBEHHBIE CBS3H,

CTPOUTH JIOTHYECKOE paCCYXJCHHE, YMO3AKJIIOUeHHE (MHIYKTUBHOE, AECIYKTUBHOE U IO aHAJIOTHH) U
JIeJ1aTh BBIBO/JIBI;

7) ymeHue co3aBaTh, HPUMEHATH U MPEOOPA3OBHIBATE 3HAKH M CHMBOIBI, MOJAETH M CXEMBI I
pelieHns yueOHbIX U [T03HABATENIbHbIX 33/1a4;

8) cmricioBoe uTeHNE;

9) ymenue opraHu30BBIBATH YHEOHOE COTPYIHHYECTBO H COBMECTHYIO JIEATEIBHOCTh C YUMTEIEM U
CBEPCTHHUKAMHM;, pad0TaTh MHAUBHUIYATHLHO U B TPYIIE: HAXOAUTH 00IIee pelIeHne U pa3peniaTh KOHPIUKTHI
Ha OCHOBE COTJIACOBAaHHUS MO3UIIMNA U yueTa MHTEpecoB; (OPMYIHpPOBATh, APrYMEHTHUPOBATh U OTCTAaWBATh
CBOE MHEHUE;

10) ymeHne o0CO3HAaHHO MCTIONB30BaTh peYEBblE CPEACTBA B COOTBETCTBMM C  3ajadei
KOMMYHHKAITUU JJIsS BBIPAKEHUSI CBOMX UYYBCTB, MBICICH M MOTPEOHOCTEH; MIAHUPOBAHUS U PETYISAILUN
CBOEH JIeSITEIbHOCTHU; BJIaJIEHUE YCTHOW U MUCbMEHHOU PeUbl0, MOHOJIOTUUECKOW KOHTEKCTHOM peyblo;

11) popmupoBanre ¥ pazBUTHE KOMIETEHTHOCTH B OOJACTHM HCIOJB30BAHMS HMH(DOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TexHonoruit (manee - MKT kxommereHnuu); pa3BUTHE MOTHBAIMU K OBJIAJICHUIO
KYJIbTYypO# aKTUBHOTO TIOJIL30BAHUS CIIOBAPSIMU U IPYTUMHU TTOMCKOBBIMHU CUCTEMAMHU;

12) popmupoBanre ¥ pa3BUTHE SKOIOTHYECKOTO MBIIIIEHHS, yMEHHE HPUMEHSTh €ro B
MMO3HABATEIbHOW, KOMMYHUKATUBHOM, COIUATTLHOMN MPAKTHUKE U TPOPECCHOHAIIBHONW OPUECHTAIIHH.



1)

2)

3)

4)

IIpenmeTHble pe3yJbTaThl:

¢dbopmupoBanue IIEpBOHAYaAJIbHBIX CHUCTEMATHU3UPOBAaHHBIX NPEACTABIECHUN O BELIECTBaX, MX
IOPEBpALICHUSIX U I[PAaKTUYECKOM IPUMEHEHMM; OBJAQJACHHE MOHATHMHBIM  anmapatoM MU
CHUMBOJIMUYECKUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOH HAayKH Kak 0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKUX NPEBPALICHUNA HEOPraHUYECKUX M OPTaHMUYECKUX BELIECTB KaK OCHOBBI
MHOI'MX SIBJICHHUH >KMBOM M HEXHMBOM NpUPOAbI; YriyOleHue NpeACTaBICHUH O MaTepuaIbHOM
€/IMHCTBE MUDA;

OBJIQICHUE OCHOBAMH XHMMHUYECKOH TI'PaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIU3UPOBATh U OOBEKTUBHO
OLICHUBATh JKU3HEHHbIC CUTYyallud, CBA3aHHbIE C XMMHEH, HaBbIKaMM O€30MacHOro oOpalleHus ¢
BEIIIECTBAMM, HCIIOJIb3YEMbIMH B IIOBCEAHEBHOM J>KM3HU; YMEHUEM aHAJIU3UPOBaTh U IUIAHUPOBAThH
HKOJIOTHYECKU 0€30IacHOe MOBEACHHE B IIENISIX COXPAHEHHS 3/I0POBbS U OKPYKAIOIIEH Cpebl;
dbopMHpOBaHHE YMEHUH YCTAaHABIMBAaTh CBA3M MEXAY pEabHO HAOIIOJAeMbIMH XMMHUYECKHUMHU
ABJICHUSIMU U MPOLIECCAMHU, IPOUCXOASIINMU B

MHUKPOMHUpE, OOBSICHATH NPUYMHBI MHOTOOOpa3Wsi BEIIECTB, 3aBUCMMOCTh MX CBOWCTB OT COCTaBa U

CTPOCHUSA, a TAKIKC 3aBUCUMOCTb IPUMCHCHUA BCIICCTB OT UX CBOI>'ICTB;

5) npuoGpeTenue ombITa HCHOIL30BAHKS PA3INYHBIX METOJOB M3Y4EHMs BEIIECTB: HAGJIONCHHUS
3a HUX IMPEBpaAlICHHUAMHU IIpU HNPOBCACHUHU HCCIIOKHBIX XHMHWYCCKHUX OKCIICPHUMCECHTOB C
KCIIO0JIH30BaHUEM JTA00OPATOPHOTO 000PYI0OBAHUS U IPUOOPOB;

6) dopMupoBaHe HpeCTaBIEHHI O 3HAYEHMM XHMUYECKOH HAYKHM B PENICHMH COBPEMEHHBIX

IKOJIOTHYECKHUX TPOOJIEM, B TOM YHCJIEC B MPEAOTBPAIICHUN TEXHOTEHHBIX M 3KOJOTUYCCKHUX
KaracTpod.



2.Coaep:xkanue yueOHOro npeaMera

Coaeprxanue 0CHOBHOro o0mero oopasosanus no Xumuu 8-9 kiaccel

Pazoen 1. Ocnosnvie nonamusa xumuu (ypoeeHs amoMHO-MOJIEKYIAPHBLIX NPEOCMABIeHUIL)

[Ipeamer xumuu. MeToapl O3HAHUS B XUMHH: HAOJIIOJIEHUE, SKCIIEPUMEHT, U3MepeHne. VcTouHuKN
XUMHYECKON MHPOpMAIUK: XUMUYeCKas uteparypa, MaTepHer.

Uucteie BemectBa U cMecd. Ouuctka BemiecTB. [IpocTble U clokHbIE BellecTBa. MeTaibl U
HEMeTalulbl. XMMHYECKUM 3JIEMEHT, aTOM, MOJICKYJa. 3HAKM XUMHYECKHX 3JIEMEHTOB. XHMUYECKas
dbopmyna. BaneHTHOCTh XuMHYecKuX 3nemMeHToB. CocraBieHue GpopMys OMHApHBIX COSAMHEHUH I10
BAJICHTHOCTH aTOMOB XMMHYECKHX SJEMEHTOB M OMNpE/eNieHHe BaJCHTHOCTH aTOMOB XHWMHUYECKHX
3JIEMEHTOB 10 (hOpMYyJIaM OMHAPHBIX COCTUHEHHM.

OtHocuTenbHas atToMHas Macca. OTHOCHUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XUMUYECKOTO
3JIeMEHTa B CJIOKHOM BerecTBe. KonmuuecTBo BemecTBa. Monb. MoJsipHas Macca U MOJIAPHBIN 00BbEM.
®dusnueckue SBICHUS M XUMUYECKUE peakiuu. [Ipu3Haku M YCIOBUS MPOTEKAHUS XHUMHYECKUX
peakiuii. 3aKOH COXpaHEHUsI MACChl BEIIECTB MPU XUMHUYECKUX PEAKIUAX. XUMHUYECKUE YpaBHEHMUS.
Kosddunmentst B ypaBHEHUSX XHUMHYECKMX pEAaKIHUA KaK OTHOIICHHWS KOJHYECTB BEIIECTB,
BCTYMAOIIUX W 00pasylouuxcs B pe3yjibTare XuMudeckoi peakuuu. [Ipocteiimme pacuersl mo
YpaBHEHUSM XUMHUUYECKUX PEAKIIUM.

OcHOBHBIE KJIacChl HEOPTraHWYECKUX coenuHeHuid. HomeHkaTypa HEOpraHWYECKUX BEIICCTB.
Kucnopon. Bo3ayx. I'openue. Okcuabl. OKCuabl METAIIOB U HeMeTalioB. Bogopoa. Boxa. Ouncrka
BOJbL. Anpauus BoAbl. B3amMmopeiicTBhE BOJABI C OKCHIAMU METAJIOB M HEMETAIoB. KHCIOTHI,
KinaccupuKalusg M CBOWCTBA: B3aMMOJCWCTBHE C MeETajllaMH, OKCHUIaMH MeTauioB. (OcCHOBaHUS,
KJIacCU(PUKAIMs M CBOMCTBA: B3aUMOJICHCTBUE C OKCHUIAMHU HEMETAJUIOB, KUCIOTaMH. AMGPOTEPHOCTS.
Kucnorno-ocHoBueie uuaukaropbl. Comu. Cpemnue conu. B3ammonaeicTBue cojiell ¢ MeTalljlaMu,
KHUCJIOTaMu, 1iesnoyamMu. CBsI3b MEKy OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COETMHEHUI.
[TepBoHayanbHbIE TPEICTABICHUS O €CTECTBEHHBIX CEeMEHCTBaX (rpymnmax) XMMHUYECKHX SJIEMEHTOB:
I[EeJIOYHBIE METAJIJIbI, TaJOT'C€HEI.

Pazoen 2. Ilepuoouueckuii 3aKkoH U nepuoOUYecKas CUCMeEMA XUMUUECKUX ITIEMEHM 08
JI.U.Menoeneesa. Cmpoenue geujecmea.

[lepuoanueckuit 3axkoH. McTopusi OTKPBITHS MNEPUOJUYECKOTO 3aKOHA. 3HAUYEHHE NEPHOJUYECKOTO
3aKOHA JIJIA Pa3BUTHS HAYKH.

[lepuonnueckass cucreMa Kak €CTECTBEHHOHAy4yHas KiacCH(DHUKausg XUMHUYECKUX DJIEMEHTOB.
Tabnuunas Qopma mpencTaBieHUs KiacCUPUKAUKU XUMHUECKUX 3JIeMeHTOB. CTpyKTypa TaOIuIlbI
«Ilepuognueckas cucrema xumuyeckux dnemeHToB JI. M. Menneneeay. PU3NYECKUH CMBICH

MOPSIZIKOBOTO (aTOMHOT'0) HOMEpa, HOMEpa Mepruoaa ¥ HoMepa TPynbl (1 SIEMEHTOB A-TpyIIi).



Crpoenue aroma: sSApO M ANIEKTpoHHas o0ojouyka. CoCcTaB aTOMHBIX s€p: NPOTOHBI U HEUTPOHHI.
W3oTonsl. 3apsa aTOMHOrO $Apa, MacCOBOE YHMCIIO M OTHOCUTENIbHAs aTOMHas Macca. DJIEKTpPOHHast
000J104Ka aTOMa. DJIEKTPOHHBIE CIIOM ATOMOB 3JIEMEHTOB MaJIbIX EPHO/IOB.

XuMudeckas CBs3b. DJIEKTPOOTPULIATEIBHOCTS aTOMOB. KOBaJleHTHas1 HeNoJIsIpHas U MOJISpHAs CBA3b.
NonHas cBs3b. BaleHTHOCTD, CTENIEHb OKUCIICHUS, 3apsi]] MOHA.

Pa3zoen 3. Muozooopazue xumuueckux peakyuil.

Knaccuukanus XUMHYECKMX pPEAKLMHA: peaklUM COEIMHEHMs, pa3joXKeHUs, 3aMelleHusi, oOMeHa,
9K30TEPMHUUECKUE, FHAOTEPMHUUECKUE, OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE, HEOOpaTUMBbIE,00paTUMBIE.
CKopocTh XMMHUECKUX peakuid. DakTOpsl, BAMSIIOIINE HA CKOPOCTh XUMUYECKUX PEAKLUH.

PactBopbl. DnekTponuTHdecKasi Juccouuanus. IIEKTPOIUTHI U HEANEKTPoIUThl. KaTuoHbl U aHHOHBI.
Juccounanusi cojel, KHCIOT U OCHOBaHMM B BOJHBIX pacTBopax. Peakuuum HOHHOro obMeHa B
pacTBOpax NEKTPOJIUTOB.

Pa3zoen 4. Muozooopaszue eeutecme.

EctecTBeHHbIE ceMelcTBa XMMUYECKUX JIEMEHTOB METAJUIOB U HeMeTayioB. OO0Iiasi XapakTeprucTUKa
HEMETAJJIOB HAa OCHOBE MX IIOJOXEHUS B IIEPUOJMYECKOM CHUCTEME. 3aKOHOMEPHOCTH
U3MEHEHUA(PU3MUECKUX M XMMUYECKHX CBOMCTB HEMETAIJIOB — IPOCTBIX BELIECTB, UX BOJOPOAHBIX
COEMHEHMH, BBICIIUX OKCUAOB M KHCIOPOACOAEpKAIUX KHUCIOT Ha MPUMEpPE 3JIEMEHTOB BTOPOTO U
TPETHETO NMEPUOJIOB.

OOmiast xapakTepuUCTHKa METAJUIOB HAa OCHOBE UX IIOJIOKEHHSI B IEPUOANYECKON CHUCTEME.
3aKOHOMEPHOCTH U3MEHEHHUsI (PU3NUECKUX U XMMHUYECKHX CBOMCTB METAJUIOB — IPOCTHIX BEIIECTB,MX
OKCHJIOB M THUIPOKCUIOB Ha NPUMEpPE 3JIEMEHTOB BTOPOTO U TPETHEro MNepuoaoB. AMQoTepHbIE
coequHeHus amoMuHud. O01as XapakTepuCcTHKa Keje3a, €ro OKCUA0B U THIPOKCH/IOB.

Pazoen 5. Dxcnepumenmanvnuan xumuna (Ha uzyuenue smoco pasoena ne 6vioensemcs KOHKpemHoe
8peMs, NOCKONbKY XUMUUECKUN IKCNepuUMenm A61saemcs 00513amenbHOU COCIMAGHOU Yacmbvlo KadcO020
u3 pazoenoe npumepHou npozpammsl, Pasoenenue nabopamopnoco sKkcnepumenma Ha NpaKmuyecKue
3anAmus U 1a00pamopHsle ONnbiMvl U YMOYHEHUE UX COOePAHCAHUS NPOBOOSMCI A8MOpamMu padoyux
npocpamm no XUMuu 015 OCHOBHOU WKOIbl. Bapuanm KoHKpemuzayuu Xumuyecko2o 9KCHepuMeHma u

pacnpe@eﬂeHuﬂ €eco no yll€6HblM memam npueeOeH 6 NPUMEPHOM memamu4ecCKom nJZCZHMPOGClHuu.)

OCHOBHOE COJEPXAHME Ha cmyneHu 0CHO8HO20 00uje2o 00pazoeanus
8 knacc

Bgenenue (6 1)

[Ipeamer xumuu. MeTonbl TO3HAHUS B XUMHUU: HAOJIOJIEHUE, SKCIIEPUMEHT, MOJIEITHPOBAHHE.
HcTouHnkn XuMHuUeckold HMHGOpMAIMH, e MOJYYCHUE, aHaJIh3 W IPEICTABICHHE €r0 pPe3yJIbTaToB.
[ToHATHE O XMMHUYECKOM 3JIEMEHTE M (hOopMax €ro CymeCTBOBAaHHS: CBOOOJHBIX aromax, MPOCTBIX U
CJIOKHBIX BCE€IIECTBA. HpeBpameHI/I;{ BCIIICCTB. OT1iuune XUMHYECKUX peaKL{I/Iﬁ oT (1)I/I3I/I‘ICCKI/IX

siBieHU. Poib XuMum B )XKM3HM YenoBeka. Xemodmius u xemohoousi. Kpatkue cBeeHUsT U3 UCTOPUH



BO3HUKHOBEHUS M pa3BuTHA xumuu. [lepuon anxumuu. Ilonstue o ¢unocopckom kamHe. XuMUs B
XVI B. PazButne xumun Ha Pycu. Posib 0TE€4ECTBEHHBIX YYEHBIX B CTAHOBJICHHMM XUMUYECKON HAYKH -
pabotel M. B. JlomonocoBa, A. M. byrneposa, JI. 1. MenneneeBa. Xumudeckass CAMBOJIMKA. 3HAKH
XUMHUYECKHX DJJEMEHTOB U TMPOUCXOXKJIEHHE HX Ha3BaHuid. Xumuueckue Qopmyibl. MHIEKcH u
kKodpdunnenTsl. OTHOCHTENbHBIE AaTOMHAas M MOJIEKYJSipHas Macchl. PacueTr MaccoBoil 10nu
XMUMHYECKOT0 3JeMeHTa 1o Gopmyiie BemecTBa. [lepuonuyeckas cucreMa XUMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, ee CTpykTypa: Maible U OOJbIIME MEPUOJbI, IPYMNNbl W MOATPYHIbl (TJIaBHAs U
nobounas). Ilepuonuueckass cucreMa Kak CIpaBOYHOE IOCOOME JJsi TOJY4YeHHs CBEIEHUH O
XUMHUYECKUX JIEMEHTAX.

Pacuernbie 3agaun. 1. HaxoxieHne oTHOCUTENIBHON MOJIEKYJISIPHOM Macchl BEIIECTBA IO €ro
XxuMHuueckoi ¢opmyne. 2. BeluncieHre MaccoBOM J0IM XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE MO €ro
bopmyre.

Jemoncrpanun. Mogenu( mapocrepkHeBble U Ctioapta bpurneba) pa3nuyHbIX NpPOCTHIX U
CJIIOKHBIX BellecTB Konekuus CTEKISIHHON XUMUYECKOU nocyabl. Koyuiekuus MmaTepuanoB U U3AeIui
Ha OCHOBE aJIIOMUHUsA. B3auMozeiicTBue Mpamopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOM BOJIBI.

JlaboparopHbie omnbITbl. |.CpaBHEHHE CBOWCTB TBEPAbIX KPUCTAUIMUECKUX BEIIECTB U
pactBopoB.2.CpaBHEHHE CKOPOCTH HWCIAPEHMs] BOJbI, OJEKOJOHa W JTWIOBONO CIHUpPTa C
¢uIbTpOBANBHON Oymaru.

Tema 1. ATOMBI XUMHUYECKHUX 3JIEMEHTOB (84)

ATOMBI Kak (hopMa CyIIECTBOBaHMS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJCHMS O CTPOCHUU
aToMOB. JloKa3zaTenbCTBa CIIOKHOCTH cTpoeHust atoMoB. OmbiThl Pesepdopna. Ilnanerapuas moznens
cTpoeHust aroma. CocTaB aTOMHBIX siep: MPOTOHBI W HEUTpoHbl. OTHOCHUTENBHAS aTOMHas Macca.
B3anMocCBs3b OHATUN «IIPOTOHY», «HEUTPOH», «OTHOCUTENIbHAsI aTOMHas macca». M3MeHeHue ducia
IIPOTOHOB B AJp€ aToMa - 00pa30BaHUE HOBBIX XUMHUECKUX JIEMEHTOB. VI3MeHeHue yncia HeWTPOHOB
B siJipe aToMa - oOpa3oBaHHe U30TONOB. COBPEMEHHOE OIpPEIETICHUE MOHATUS «XUMUYECKHUI JIEMEHT).
M3oTombl Kak pa3HOBUAHOCTH AaTOMOB OJHOTO XHMMHUYECKOTO 3JeMeHTa. ONeKTpoHbl. CTpoeHue
NIEKTPOHHBIX YPOBHEH aTOMOB XMMUYECKUX 3JIEMEHTOB MaJIbIX IIEPUOJIOB IIEPUOANUYECKOM crcTeMBI [
N. MenneneeBa. [loHsaTHE O 3aBEPIIEHHOM M HE3aBEPLICHHOM 3JIEKTPOHHOM CIJIOE€ (SHEPTreTHYECKOM
ypoBHe). [lepunonnueckas cucrema xumudeckux 3yeMmeHToB JI. M. MenpeneeBa U cTpoeHHE aTOMOB:
(bu3nyecKnit CMBICI MOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMepa IpymIbl, Homepa nepuoja. M3menenue
qucia 3JeKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XMMMYECKOI'O 3JIEMEHTa - 00pa3oBaHME
MOJIOKUTETBHBIX U OTPHULIATENIBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMAaMH METAJJIOB U HEMETAJIJIOB.
[IpyurHBl W3MEHEHHS METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB B MEpHOJaX U TpyImax.
O6pazoBanne OuHapHBIX coenuHeHuid. [lonsTre 00 WOHHOW CBsi3M. CxeMbl 00pa3oBaHUS HOHHOM
CBs3HM. B3ammoJielicTBHE aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIJIOB MEXIy Co00i - oOpa3oBaHme
IBYXaTOMHBIX MOJIEKYJ] IpOCThIX BemecTB. KoBaJeHTHas HENOJsIpHAas XMMHYECKas CBS3b.

DJNEeKTpOHHBIE M CTPYKTypHBbIE (opMynbl. B3aumojeiicTBue aTOMOB XMMHUYECKHX JJIEMEHTOB-



HEMETANIOB ~ MeXay  coboii -  oOpazoBaHMe  OMHApHBIX  COCOIUHEHMH  HEMETaJJIOB.
DNeKTpoOTpULaTeNbHOCTh. [IOHATHE O KOBaJE€HTHON MOJSpHOM cBsi3u. [IoOHSATHE O BAJIGHTHOCTH Kak
CBOICTBE aTOMOB OOpa30OBbIBaTh KOBaJICHTHbIE XuMUueckue cBs3u. CocraBieHue Gpopmyn OMHApPHBIX
COCIMHEHUI MO BAJIEHTHOCTH. B3anmojeicTBHE aTOMOB XMMHYECKHUX 3JIEMEHTOB-METAIIIOB MEXKIY
co00if - 00pa3oBaHKe METATNICCKUX KpUCTAILIOB. [IOHATHE 0 METAJUTMUECKOM CBSI3U.

JdemoncTpaumu. Mojgenu aroMOB XUMHYECKHX 3JIEMEHTOB. llepmoaudeckas cucrema
xuMudeckux diaemenToB 1. . Menaeneena.

JlaGoparopHbie onbIThl. 3.MoaenpoBaHue MPUHIMIA JEHCTBUN CKaHUPYIOIIETO MUKPOCKOIIA.
4 3roToBiieHne Mojeleil OWHAPHBIX COeAMHEHUU. 5.M3rOTOBIIEHUE MOJENH, WILTIOCTPUPYIOIICH
CBOMCTBA METAJUIMYECKOU CBSI3H.

Tema 2. IIpoctbie BemecTBa (6 4)

[TonoxeHrne MeTauIOB U HEMETAJUIOB B MEPUOJUYECKON CUCTEME XUMHUYECKUX 31eMeHToB . .
MenpeneeBa. BaxxHelmne MmpocThle BEIIECTBA - METAIUIBI: KEJIE30, ATOMHHUN, KAJIbIUWA, MarHui,
HaTpui, Kanuid. OOmume Qu3nyeckue CBONCTBA METAUIOB. BakHellue NpocThle BelecTBa -
HEMeTallIbl, OOpa3oBaHHBIE aTOMaMHU KHCJIOPOJa, BOJOpPOAa, a3zoTa, cepbl, ¢ocdopa, yriaepopa.
Mosnekyiibl IPOCThIX BEIIECTB-HEMETAILIOB: BOAOPOAA, KUCIOPOA, a30Ta, TaloreHoB. OTHOCUTEbHAS
MoJIeKyJisipHas macca. CrocOOHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB K OOpPa30BAHMIO HECKOJIBKHUX
MPOCTHIX BEIIECTB - AUIOTPONUs. AJUIOTpOIHbIE MoAudUKaIMU Kuciopona, ¢ocdopa u ososa.
Meramueckue M HEMETAJUIMYECKHME CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTh JIE€JIEHUS
MPOCTHIX BEIIECTB HAa MeTauibl W HemeTawibl. Yucno ABoraapo. KommuectBo BemiectBa. Modb.
Momsipaast macca. Mousipablii  00beM  Ta3000pa3HbIX BemiecTB. KpaTHble €IWHHUIIBI KOJUYEeCTBa
BEIIECTBA — MWIIIUMOJIb M KWJIOMOJb, MIWUIUMOJISIPHAsT M KWJIOMOJISIpPHAsT MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BellecTB. PacdeThl ¢ HCMOIb30BaHUEM
MOHATHA «KOJMYECTBO BEIIECTBA», «MOJSIpHAs Macca», «MOJSPHBIA O0BEM Ta30B», «IIOCTOSHHAs
ABorazpo».

Pacyernble 3agaun. 1. Beraucienne MOISIpHONH MacChl BEIIECTB MO0 XUMHYECKUM PopMmyiam. 2.
PacueTsl ¢ WCNONB30BAHMEM MOHSTHM «KOJIMYECTBO BEIIECTBA», «MOJSpHAs Maccay», «MOJIIPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

JMemoncTpanuu. Ilomydenne o3zona. OOpasiel GeI0ro W ceporo 0JoBa, OEIoro M KPacHOTo
tdochopa. Hekotopeie MeTamibl U HEMETa/UThl KOJMYECTBOM BemiecTBa 1 Moiab. Mojens MOJISIPHOTO
o0beMa ra3000pa3HbIX BEIIECTB.

JlaGopaTopHble oOnbIThbI. 6.03HaKOMJIEHHE C KOJUJIEKIMSAMU MeTauioB. 7. O3HakOMJIEHUE C
KOJUICKIIUSIMA HEMETAILTIOB.

Tema 3 . CoequHeHHs] XUMUYECKHX 3JieMeHTOB (144acoB)

Crenenb okucieHusi. CpaBHEHUE CTEMEHU OKHUCICHMS W BaJIeHTHOCTU. OrnpejelieHne CTeNeHU
OKHUCJICHUS JJIEMEHTOB IO XUMHYECKOH Qopmyne coeaunenus. CoctaBieHue (opMyll OHMHAPHBIX

COGHHHGHHﬁ, 06H_[I/Iﬁ CII0CO0 UX HA3BIBAHUS. BI/IHapHBIe COCIUHCHHUA MCTATJIOB U HEMCTAJIJIOB. OKCHBI,



xyopuel, cynbuabl u ap. CocraBienue ux Gopmyn. buHapHbIe COSIMHEHHUS HEMETAJUIOB: OKCH/IBI,
JIeTy4re BOJOPOJIHbIE COEIUMHEHHUs, uX cocTaB. [IpeacTaBuTenn OKCHAOB: BOJA, YIJEKHUCIBIA ras u
HeranleHass u3BecTb. lIpencraBurenn geTydynx BOJAOPOJHBIX COEIMHEHMI: XJIOPOBOAOPOA U aAMMUAK.
OcHoBaHusl, UX COCTaB M Ha3BaHHs. PacTBOopuMOCTh OCHOBaHWN B Boje. Tabnmuia pacTBOPUMOCTHU
TUAPOKCHUIIOB U cojiell B Boje. llpencraBurenu mienodeil: TUAPOKCHABI HATPUS, Kalusi U KaJbIUs.
[TonsiTue o0 KauecTBeHHBIX peakuusax. Muaukatopel. MI3MeHEHHE OKpAacKW MHIWKATOPOB B LIEJIOYHOU
cpene. Kucnotsl, ux cocraB u HazBaHus. Knaccudukauus kucnor. [lpencraBurenu KucioT: cepHas,
coyisiHas U a3zoTHas. [loHsATHe o mikane kucioTHOCTH —IiKaina-pH. MI3MeHeHne okpacku MHAMKATOPOB B
KucioTHOM cpene. Conau Kak NPOW3BOJAHBIE KHCIOT M OCHOBaHMM. VX cocTtaB u Ha3BaHWUs.
PactBOopuMocCTh coneit B Boze. [IpencraBurenu coneit: xjaopua HaTpus, KapOoHaT u ¢ocdar Kanblus.
AMopdHbIE U KpHUCTaNIMYecKUe BemecTBa. MEXMONEKyIspHbIE  B3aUMOACHCTBHs.  THUIBI
KPUCTAJUIMYECKUX PEIIETOK: HOHHAs, aTOMHAas, MOJEKYJspHAas W MeTaJUIMyecKas. 3aBUCHUMOCTb
CBOWCTB BEIIECTB OT THIOB KPUCTAUIMYECKHX peEHIeTOK. BelecTtBa MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHHUA. 3aKOH TOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJICKYJIIPHOTO CTPOCHUSI.
UucTele BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOWCTBA YHCTHIX
BemlecTB U cMmecell. MIx coctaB. MaccoBast u o0beMHast 4O KOMIIOHEHTa cMecu. PacueTsl, cBsi3aHHbIE
C UCIOJIb30BAHUEM TTOHSTHUS JOJIA.

Pacuernbie 3agauu. 1. Pacuer maccoBoil 1 00beMHOM J0JIelf KOMIIOHEHTOB CMECH BEIECTB. 2.
Brluucnenne mMaccoBoOil 1011 BEUIECTBA B PACTBOPE MO M3BECTHOW MAcce PacTBOPEHHOTO BEIIECTBA U
Macce pacTBoputens. 3. Borarcnenue Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIS, HEOOXOIUMBIX
JUIS. TIPUTOTOBJICHUSI ONPEACIEHHON MAacChl pacTBOpa ¢ M3BECTHOW MAacCOBOM JIOJIEH PAaCTBOPEHHOTO
BEIIECTBA.

JemoncTrpanuu. O0pasibl OKCUIOB, KUCIOT, OCHOBAaHHUA U cosell. Moaenu KpHUCTalInyecKuX
pelieToK XJopuaa HaTpus, anMmasa, okcunaa yriepoga (IV). KucinoTHo-mienoyHble HHAMKATOPHI,
W3MEHEHNE OKPACKH B PA3JIMUHBIX Cpelax. YHHBEPCATbHBIH WHIMKATOP U M3MEHEHHE €r0 OKPACKH B
Pa3IMYHBIX CpeIax.

JlabopaTopHble onbIThbl. 8.O3HAKOMIIEHHE C KOJUIEKIMSMHM OKCUAOB. 9. O3HakoMieHHE CO
cBoiictBamu ammuaka. 10.KauecTBeHnble peakiiuu Ha yriekucibii ras.11.0npenenenue pH pactBopos
KHUCJIOTHI. menoun U BoAsl. 12.0npenenenre pH pacTBOPOB JTMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e
w1oA0B. 1 3.03HaKkoMIIeHHEe ¢ KOJUIEKIMAMHA cotied. 14 O3HakOoMIIEHUE ¢ KOJIJIEKI[MENH BEIIECTB C Pa3HbIM
TUIIOM KpPUCTAJUIMYECKOW pemeTku. W3roroBieHue wmonened, KpUCTAUIMUECKUX peleTok.1S.
OzHakoMyieHHe ¢ 00pa3iaMu TOPHOM TOPO/IBL.

Tema 4. U3meHeHus1i, npoucxoasimnue ¢ pemecrsamu (124)

[lonsiTHe sBNEHMH KaK W3MEHEHUH, MPOUCXOAIIUX C BEUIECTBAMU. SIBIIEHHs, CBS3aHHBIE C
W3MEHEHHEM KPHCTAJUIMYECKOTO CTPOSHUSI BEIIEeCTBA MPU TOCTOSIHHOM €ro cocTaBe, (U3HUYECKue
sBieHUsl. PU3NUECKue SIBICHUS B XUMUU: JNUCTUUISIUSA, KPUCTAIIN3A1IMS, BbIIapUBAaHUE U BO3TOHKA

BCIICCTB, LIGHTpH(I)erIpOBaHI/IC. ﬂBJ’IeHI/IH, CBA3aHHBIC C UIBMCHCHUECM COCTaBa BCIIICCTBA, - XUMHNYCCKUC



peakimu. Ilpu3Haku © ycJOBUS TIPOTEKaHUS XUMHUYeCKuX peakuuid. [loHstne 00 »3K30- H
SHIOTEPMUUYECKUX peakuusax. Peakuuym ropeHuss Kak 4acTHBIA Cllydald JK30TEPMHYECKUX PEaKLUH,
IIPOTEKAIOIINX C BBIICICHUEM CBETa. 3aKOH COXPAHEHHS MAacChl BEIECTB. XMMHUYECKHE YPaBHCHHS.
3HayeHue MHJEKCOB U Ko3(duuuentoB. CocraBieHre ypaBHEHHH XMMHUYECKUX peakuuil. Pacuersl mo
XMMHUYECKUM YpaBHEHMSIM. Pellienue 3a1au Ha HaX0)KJIEHUE KOJIMYECTBA BEIIECTBA, MAacChl WM 00beMa
MPOAYKTa PEAKIMH MO KOJUYECTBY BEIECTBA, Macce MM 00bEeMy MCXOJIHOTO BellecTBa. PacueTs C
HCIIOJIb30BAHUEM IIOHATHS «IOJI», KOIZla MCXOJHOE BEUIECTBO JIaHO B BHUJAE PacTBOpPa C 3aJaHHOU
MacCOBOM JI0JI€H paCTBOPEHHOI'O BEILECTBA MM COACPKUT ONPENEICHHYIO JOJI0 IpuMecel. Peaknuun
pasznoxenus. I[lonarne o ckopoctu xumuuyeckux peakuuil. Karammsaropel. ®epmentsl. Peaknuun
coenuHeHus. Karanutudyeckne n HekaTamuTHyeckue peakiuu. OOpaTHMble U HEOOpaTUMBbIE PEaKIIUH.
Peakuuu 3amenieHus. DNEKTPOXMMMUYECKUN psfi HANpPsDKEHUN METaUIOB, €r0 MCIOJIb30BaHUE [UIS
IIPOrHO3UPOBAaHUSI BO3MOXKHOCTH IPOTEKAHUS DPEAKIMM MEXIy METAUIAMH M PacTBOPAMHU KHCIIOT.
Peakuuy BBITECHEHHS OJHHMX METAUIOB M3 PACTBOPOB HUX COJIEH APYruMU MeTaulamMu. Peakuuun
oOMeHa. Peaknuu HeWrpamu3amuu. YCIOBHS TPOTCKAHHUS peakiuii oOMeHa B pacTBOpax J0O KOHIIA.
Tunbl XMMHUYECKMX peakiuid (M0 MPU3HAKY «UHUCIO M COCTaB HMCXOJAHBIX BELIECTB M IPOAYKTOB
peakiMu») Ha IMpUMepe CBOMCTB BOAbI. Peakius pas3iokeHUs - 3JIEKTPOIM3 BOAbl. Peakuun
COEIMHEHUS - B3aMMOJIEHCTBUE BOJbI C OKCHJAMU METAJUIOB U HEMETaLIOB. [IoHATHE «THUIPOKCUABDY.
Peakuuu 3amenieHus - B3aMMOJEHCTBHE BOJBI C IIEIOYHBIMU U IIEIOYHO3EMENbHBIMU METaJlJIaMH.
Peakiiuu ooMeHa (Ha mpuMepe rupoian3a cyab(puaa alfoOMUHUS U KapOuaa KaabIys).

Pacuyernbie 3amaum. 1. BeruncieHne mo XMMHYECKMM YPAaBHEHMSM MAacChl WJINM KOJIMYECTBA
BELIeCTBAa MO M3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOUIUMX B PEAKIHUIO
BELIECTB WJIM MPOAYKTOB peakuuu. 2. Beruncnenue macchbl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOAyKTa
peaxkuuu, ecau U3BECTHA Macca UCXOHOTO BEIECTBA, CONEPIKALIETO ONPEAEICHHYIO A0 MPUMECEH.
3. Bbruucnenue macchl (KOJIM4YeCTBa BeLIecTBa, 00beMa) MPOAYKTa PEaklMu, €Cld U3BECTHAa Macca
pacTBOpa U MaccoBasi 10J1s1 PACTBOPEHHOT'O BEILIECTBA.

JMemoncrpanun. [Tpumepsr ¢usnueckux sipneHuil. 1.IlnaBnenue mapaduna.2. Bosronka ioxa
wii OeH30MHON KucnoTel. 3.PacTBopenue okpameHHbIX coniedl. 4.][uddy3us AymUCTHIX BEIIECTB C
ropsiliel JamMrodku HakaiuBaHUs. [IpuMepbl XUMHUYECKMX SIBICHHMH: a) TOpeHHe MarHus; O)
B3aMMO/ICIICTBHE COJITHOM KUCIOTHI C MPaMOPOM WJIM MeJOM; B) mosyuenue rujpokcuna meau (II); r)
pacTBOpeHHe MOJYyYEHHOTo THAPOKCHIA B KHCIOTax; 1) B3auMoaencTteue okcuaa meau (II) ¢ cepnoit
KHUCJIOTOW MPHU HarpeBaHHUM; €) pa3sIoKeHUe MepMaHTraHaTa Kajus; ) B3auMoJieiicTBHe pa30aBIEHHBIX
KHCIIOT ¢ MeTaulaMu. Pa3noxxeHune mepokcuaa BOJOPOAA MOMOINBIO AMOKCHA MapraHiia U Karajasbl
KapTodesnsi Ui MOPKOBH.

JlaGopaTtopuble omnbIThbl. 16.IIpokanuBanre mMeau B IUIAaMEHU CIUPTOBKM WIM TOpenku. 17.
3amelenue Meau B pacteope xsuopunaa meau (1) sxenezom.

Tema 5. [Ipaktuxkym 1. Ilpocreiimme onepanun ¢ BemecTtBom- 3 (yaca)

[Tpaktuyeckas pabora Ne 1 IIpaBuna TexHuku Oe3omacHOCTH MpH paboTe B XUMHUYECKOM



kabunere. JlabopaTopHoe obopynoBanue u obpamenue ¢ HUM. IIpaktudeckas padota Ne 2 [IpusHaku
XUMHYECKHUX peaknmii U ux kinaccudpukanus. [Ipaktudeckas pabora Ne 3 I[lpuroroBieHue pactBopa
caxapa C 3aJIJaHHOW MacCOBOM JTOJIEH.

Tema 6. PacTBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 3/1eKTPouToB(20 1)

PactBopenue kak (usnko-xumudeckuil mpouecc. [loHsTHE 0 THIpaTaXx W KPUCTALIOTHIpATaX.
PactBopuMocTs. KpuBbie pacTBOpUMOCTH KaK MOJI€Nb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX BEILIECTB
OT TeMmneparypsl.. HacbleHHbIe, HEHACBIIEHHBIE U NIEPECHILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB
JUIS IPUPOJBI U CeNbCKOro Xo3siicTBa. [loHsATHE 00 ANEKTPONIUTHYECKONW AUCCOUAIMHN. DIEKTPOIUTHI
Y HE3JIEKTPOJIUTHL. MeXaHU3M AUCCOLMALIMK JIEKTPOJIUTOB C PA3TUYHBIM THUIIOM XUMHUYECKOW CBSI3H.
CreneHp 21eKTpOIUTHYECKON Aucconuanui. CuibHbIE U cadble 371eKTpoauThl. OCHOBHbBIE TIOJIOKEHUS
TEOPUHU BJIEKTPOJIUTUYECKON auccounanv. VOHHbIE ypaBHEHUs peakuuid. YCIIOBUS MNPOTEKaHUs
peakuuu oOMeHa MeXay IEKTPOJIUTaMH JI0 KOHIIAa B CBETE MOHHBIX IpencTaBieHuil. Kimaccuduxarms
MOHOB U MX cBoicTBa. Kucnorel, ux kinaccudukarus. luccomuauss KUCIOT U UX CBOMCTBA B CBETE
TEOPHUH DJICKTPOIUTHIECCKON auccoranuu. MONEeKyJIIpHbIE U MOHHBIC YPaBHEHUS PEAKIMM KUCIIOT.
B3auMopeiicTBue KUCIOT C MeTaulaMHu. OJEKTPOXUMUYECKUM psii  HAOpsDKEHUH  METasuloB.
B3auMopeiicTBue KHUCIOT € MeTallaMM M OKCHJAaMU METalioB. B3aumonencTBue KUCIOT C
OCHOBAHMSIMHU - pEaKUus HeWTpanu3zauuu. B3anMonencTBHe KHUCIOT € coiisiMM. Mcnonb3oBaHue
TaOJIUIBI PACTBOPUMOCTH JUI XApPAKTEPUCTUKU XWMHUUYECKHX CBOUCTB KHCIOT. OCHOBaHHS, WX
knaccudukanusd. Jlucconuanysi OCHOBaHMM M WX CBOWMCTBA B CBETE€ TEOPUHU DIIEKTPOIUTUYECKON
aucconuanuu. B3auMmoaeicTBUE OCHOBAaHMM € KHUCIOTaMH, KHCIOTHBIMM OKCHJIaMH U  COJISIMU.
Hcnons3oBanne TabMUIBI PACTBOPUMOCTH [IJISI XApPAKTEPUCTUKM XUMHUYECKHX CBOMCTB OCHOBAHHIA.
Paznosxenre HepacTBOPUMBIX OCHOBaHUM TpH HarpeBaHuu. Conu, UX KiacCUUKAIUSI U TUCCOIUAIUS
B cBere TOJI. pa3nuunbix TUHOB cojied. CBoWCTBa CoOJied B CBET€ TEOPUU BJIEKTPOJIUTUYECKOU
aucconuanuu. B3amMopneicTBue cojedl ¢ MeTallaMM, YCJIOBHUSL TPOTEKAHMS] ATUX PEaKIMil.
B3anMmoneiictBue coneii ¢ KHCIOTaAMH, OCHOBaHHUSIMH H COJIMH. Mcmoiab3oBaHue TaOJIMIIBI
PacTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMHUECKIX CBOUCTB cosieit. O000Imenne cBeeHnit 00 OKCHaax,
X Ki1accuuKamuu M XUMHYECKUX CBOWCTBax. [ eHETHUecKHe psAbl METAUIOB W HEMETAllJIOB.
['eneTnyeckasi CBsSI3b MEXIYy KJIaCCAMH HEOPraHMYECKUX BemiecTB OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakmuu. OnpeneneHrne CTeTeHH OKUCICHHS sl DJIEMEHTOB, 00pa3yIOIIUX BEIIECTBA PA3HBIX KJIACCOB.
Peakmun monnoro oomena u OBP. Oxkuciurenb U BOCCTAHOBUTEIL, OKUCIEHHE U BOCCTAHOBIICHUE.
Peakunu moHHOTO OOMEHA M OKUCIHMTEIHHO-BOCCTAHOBUTENbHBIE peakinuu. CocTaBleHUE YpaBHEHHIMA
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIMil METOJ0M JJIeKTPOHHOro OamaHca. CBOWCTBa MPOCTHIX
BEIIIECTB - META/NIOB W HEMETAJUIOB, KHCIIOT M COJIEH B CBETE MPEACTABJICHHN 00 OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX MPOIIECCAX.

JdemoncTpanuu. VcnbiTaHue BEUIECTB U UX PAaCTBOPOB Ha 3JIEKTPONPOBOJAHOCTh. 3aBHCUMOCTD
3JIEKTPONPOBOJHOCTA YKCYCHOM KHCIIOTBI OT KOHIIEHTpauuu. B3auMoaeicTBHe LUHKA C CEpOM,

COJIIHOM KucnoToH, xnopuaoM meau (I1). 'openne maruus.



JlabopaTopuble onmbIThl. 18. Peakiuu, XapakTepHbIE I PACTBOPOB KHUCIIOT (COJIIHOM WM
cepHoil). 19. [lonyueHue u cBONCTBAa HEPACTBOPUMOIO OCHOBaHMs,Hampumep rugpokcuga meau (II).
20.B3anmoelicTBUepacTBOPOB XJIOpUAA HATpUsl U HUTpara cepedpa. 21. Peaknuu, XxapakTepHbIe IS
pacTBOpOB MIenoYel (THAPOKCUAOB HATpus WM Kanus). 22. Peakuuu, xapakTepHble AJisi PaCTBOPOB
coneii (Hampumep, st xyopuaa meau (I1)). 23. Peaknuu, xapakTepHble i OCHOBHBIX OKCHJIOB
(manpumep, 11 okcuaa Kaiupuus). 24. Peakuuu, XxapakTepHble AJis KUCJIOTHBIX OKCHIOB (Hampumep,
JUIS YTIICKUCIIOTO Ta3a).

Tema. [IpakTukym 2. CBOICTBa PACTBOPOB 3JIEKTPOJIUTOB. (14ac)

[TpakTuyeckas padora Ne 4«PemieHne sKkcepuMeHTaIbHbBIX 3a71a4 mo TO/]» .

Ocnosnoe cooepicanue Kypca (9-it Knacc)

BBenenne. O0masi XapakTepucTHKa XMMHYECKHX JJI€MEHTOB M XMMHYECKHX PeaKmuii.
IMepuoauyeckuii 3axon n [lepuogudeckas cucrema xumuueckux 3jemenToB . U. MennesneeBa (7
4)

XapakTepucTuka dJE€MEHTa 10 ero mnoyiokeHuio B Ilepuomnyueckoi cUCTEME XHUMHUYECKHX
snemenToB J[. . MenneneeBa. CBOIICTBA OKCHIOB, KUCJIOT, OCHOBaHHI M COJEH B CBETE TEOpPUHU
3JEKTPOJUTUYECKON JUCCOLMAIIMN U OKUCIIEHUS-BOCCTaHOBIICHUS. [[OHATHE O EPEeXOHBIX I1I€MEHTaX.
AmdotepHocTs. ['eHeTrueckuit psig nepexogHoro vieMenTa. [lepuoauyeckuii 3akon u [lepuognyeckas
cucrteMa xumudeckux anemeHToB J[. . Menneneea. Xumuyeckas OpraHu3ans XUBOM M HEKUBOU
NpUPOJbl. XUMUUYECKHI COCTaB fJIpa, MAHTUM M 3€MHOM KOpbL. XMUMHUYECKHE 3JIEMEHTHI B KIETKaX
KUBBIX OpPraHu3MOB. Makpo- ¥ MUKpodJIeMeHThl. O000IIeHne CBEIEHUH O XMMHYECKHX PEeaKIusX.
Knaccudukanmss XuMUYeCKUX peakIuid Mo pa3TuyHbIM MIPU3HAKAM: «UHUCIIO U COCTaB PEarupyronmx u
00pa3yIomuxcsl BEIIECTBY, «TEIUIOBON 3P (DEeKT», «HANpPABICHUE», «U3MEHEHHE CTETICHEH OKHCIICHHS
AJIEMEHTOB, OO0pPa3yIOIIUX pearhupyrollue BelecTBa», «(a3a», «UCHOIb30BAaHHE KaTalU3aTopay.
[ToHsiTHE O CKOPOCTH XMMHYECKOU peakiuu. PaKkTOpsbl, BIUSIIOUIME HA CKOPOCTh XUMUYECKUX PEAKIIUM.
Karanmzatopsl u katanmus. WHruOuropbl. AHTHOKCHIAHTHI. JleMoHcTpanuu. Paznuunbie Qopmbl
tabymnel J[. . MenneneeBa. Mojgenu aTOMOB 3JIEMEHTOB 1—3-ro meprooB. Mojens CTPOCHHS
3eMHOro Iapa (IOomepeyuHbld pa3pe3). 3aBUCUMOCTh CKOPOCTH XHMHYECKON peakuuu OT IPHUPOAbI
pearupyromux BEUIECTB. 3aBUCUMOCTb CKOPOCTM XHUMHYECKOM peakluu OT KOHILEHTpaluu
pearupyronmx BeecTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIINK OT TIJIOIIAIA COTPUKOCHOBEHUS
pearupyromux BemeCcTB («KHUISIIUN CJI0i»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakIuu OT
TEMIIepaTypbl PEarupyrolrx BelIEeCTB. [ OMOT€HHBI MW TeTepOreHHbIN KaTanu3bl. DepMeHTaTUBHbBIN
karanu3. THrubuposanue.

JlaGoparopubie omnbIThbl. 1. [lonydeHwe ruapokcuga IUHKA M HCCIEIOBAaHUE €r0 CBOMCTB.
2.MopenupoBanue noctpoenus [lepuonnueckoit cuctemsl XuMuueckux 3neMenToB 1. . Menaeneena.
3. 3amenieHue xene3oM Meau B pactBope cynbdara menu (II). 4. 3aBHCUMOCTH CKOPOCTH XMMHYECKOMH
peaku OT MPUPOJIbI PEATUPYIOMIMX BEIIECTB Ha MPUMEPE B3aUMOICHCTBUS KUCIOT C METaJUIaMH. 5.

3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIMU OT KOHIICHTPALMHM PEAarupyrolluX BEIIECTB Ha MpUMEpe



B3aUMOJCHCTBUS LIMHKA C COJITHOM KHUCJIOTOM pPa3IMYHON KOHIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklUu OT IUIOLIAAU COIPUKOCHOBEHUs pearupyroolmx BeuiecTs. 7. MoxemupoBaHue
KUIALIEro Clos». 8. 3aBUCMMOCTh CKOPOCTHM XMMHUYECKOW PEaKUUU OT TEMIIEPaTypbl pearupyromux
BEIIECTB Ha IpumMepe B3aumojencTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI Pa3IUYHON
Temneparypsl. 9. Paznoxxenue nepokcuja Bogopoaa ¢ moMolnpio okcuaa mMapranua (IV) m karanassel.
10. OGHapy>keHHe KaTana3bl B HEKOTOPBIX MHUILEBBIX MpoaykTax. 11. MHrubupoBanue B3auMoeiicTBUS
KHUCJIOT C METAJNIAMU YPOTPOIIMHOM.

Tema 1. Metasuibl (15 4)

ITonoxenne meramnos B Ilepuoanueckoit cucreme xumudeckux eMeHTos . M. Menneneesa.
Merammnyeckas KpUCTaJUIMYecKast pelIeTka 1 MeTaJulndeckast XuMuieckas cBsa3b. O0mmue ¢puzndeckue
cBoiictBa MeTayyioB. CIulaBel, MX CBOMCTBA M 3HaueHHE. XUMHYECKHME CBOMCTBA METAUIOB KaK
BOCCTAHOBUTEJIEH, a TAaKKE€ B CBET€ HUX IMOJOXKEHUS B DJIECKTPOXUMHUYECKOM Py HaIpPSKEHUN
MeTtaiioB. Koppo3us MeTaiioB U criocoObl 00pb0bI ¢ Hell. MeTaiuel B ipupoae. Obmme crmoco0sr ux
ITOJTyYEHUS.

OOmiasi xapakTepuCTHKa IIEJIOYHBIX MeTaioB. Mertamisl B mpupoae. OOmume crnocoObl ux
nonydyeHusi. Ctpoenue atoMoB. ll{enounbie MeTamibl — MpOCThie BelecTBa. BaxHelmme coegnHeHus
MIETIOYHBIX METAIJIOB — OKCHUIBI, TUAPOKCHIIBI M COJIM (XJIOPHIBI, KapOOHATHI, Cylb(haThl, HUTPATHI),
UX CBOWCTBAa U MPUMEHEHHE B HApOJHOM xo3siiicTBe. Kanuiineie ynoopenus.

OOmiast xapakTepHCTHKa »JIeMEHTOB TInaBHOW mnonarpynnel Il rpynmel. CTpoeHHe aToMoB.
[I{enoyHO3eMenpHbBIE METAIBI — IPOCTBIE BELIECTBA. Ba)kHENIINE COEIUHEHMSI IET0YHO3EMENBHBIX
METAJIJIOB — OKCHUJbI, THJIPOKCHUJIBI M COJIH (XJIOpUAbI, KapOOHATBI, HUTPATHI, Cyb(atsl, pocdarsl), UX
CBOICTBA U NMPUMEHEHNE B HAPOJIHOM XO3SIMCTBE.

Amomunuii. CTpoeHue aroma, (U3MYECKMEe M XUMHUYECKHE CBOMCTBA IMPOCTOrO BEIIECTBA.
CoenuHeHUs allOMUHUST — OKCHJ M TUAPOKCHI, UX aM(OTepHbIl xapakTtep. Baueimume comu
amomunus. [IpumeHenne aTrtoMUHUS U €r0 COCTMHEHUN.

Kenezo. Crtpoenme aroma, (u3nUeckrWe U XUMHUYECKHE CBOMCTBA TIPOCTOTO BEIIECTBA.
I'enetnueckue psaasl Fe+2 u Fet+3 . Baxueiimune conu xene3a. 3HaueHUE kejne3a U ero COeAMHEHUi
JUIS IPUPOABI M HAPOJHOTO XO35MCTBA.

JemoncTpanuu. OOpasipl IIEIOYHBIX W IIEIIOYHO3EMENbHBIX MeTauioB. OO0pasibl CIUIaBOB.
B3anmopeiicTBrue Hatpus, JUTHAS W KalblMs € BOAOM. B3anmopeilcTBHMe HATpUsi U MarHus C
kuciaoposnoM. Bi3aumopeiictBue metamnos ¢ Hemetainamu. llomyuenue ruppokcunos sxenesa (II) n
(.

JlabopaTopHbie onbIThl. 12. B3auMozeiicTBue pacTBOPOB KMCJIOT M COJEH C MeTaulamH. 13.
O3nakomsieHue ¢ pynamu xenesa. 14. OkpammMBaHHe MUIAMEHU COJSIMH IIEJIOYHBIX METauioB. 15.
B3aumopeiictBue kanbuus ¢ Bogou. 16.Ilomyuenne rugpokcnia Kanblys U UCCIEI0BAaHUE €ETO CBOWCTB.
17. Tlony4yeHue ruAPOKCUAA ATIOMUHUS U HCCIIE0BaHUE ero cBoicTB. 18. B3anMopeiicTBue xenesa ¢

consiHoM kucnotou. 19. [Nomydenune runpokcunos xene3a (1) u (1) u uzydeHne ux cBONCTB.



Tema 2. [IpakTukym 1. CBolicTBa MeTALIIOB M UX cOeMHeHMii (34)

1. OcyiecTBineHne NENOYKN XUMUUECKHUX NpeBpalieHuil. 2. [lonydyenne u cBONCTBA COETMHEHUN
MeTauioB. 3. PelleHune 3KCIEpUMEHTAJIbHBIX 337a4 Ha PAclO3HABAHME M IOJIYYEHUE COCAMHEHUH
METaJUIOB.

Tema 3. HemeTtaminl (23 1)

OOmast xapakTepUCTHKa HEMETAJUIOB: TMojokeHue B Ilepuoanyeckoil cucTteMe XHUMHYECKHX
anementoB JI. Y. MenzaeneeBa,0c00EHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTpULIATENbHOCTh (D0) Kak
Mepa «HeMeTaUIMYHOCTHY, psaa D0. Kpucramimueckoe cTpOeHUE HEMETAIIOB — IPOCTBIX BEILIECTB.
Amnorponusi. Pusznyueckue CBOMCTBA HeMeTauioB. (OTHOCHTENBHOCTh TMOHSATUH «METAD» U
«HEMETaJ».

Bonopoa. Ilonoxenune Bomopona B Ilepumoandeckoi cucteMe XuMudeckux siaemeHToB 1. .
MengeneeBa. CtpoeHne atoma UM MoJekyibl. Duznueckre M XMMHUYECKHE CBOMCTBA BOAOPOJA, €0
nojiyueHue u npumeHenue. Bona. Ctpoenue monekyinbl. Bogoponnas xumuueckas cBsizb. Ousnueckue
CBOWCTBa BOJbI. AHOMAJIMU CBOWCTB BOJBL. I mapoduubsHbie U ruapodoOHbIe BemiecTBa. XUMUYECKHE
cBoiicTBa Boabl. KpyroBopoTr Boabl B mpupozae. Bogoounctka. Aspanusi Boabl. BeITOBbIE (HIBTPHI.
MuHepanbHble BOJbI. JUCTUIIIMPOBaHHAS BOJIA, €€ TIOJyYEHHE U IPUMEHEHHE.

O6mrass xapakrtepuctuka ranoreHoB. CtpoeHue atomoB. I[IpocTeie BelecTBa W OCHOBHBIC
COEIMHEHMS TaJIOTEeHOB, UX cBoiicTBa. Kparkue cBenenus o xjaope, Opome, ¢prope u Hone. Ilpumenenune
raJIOT€HOB M UX COEUHEHHI B HAPOJHOM XO3SICTBE.

Cepa. CrpoeHue atoma, aJUIOTPONHMs, CBOMCTBA M NpUMEHEHHE poMOMueckoi cepbl. OKCUABI
cepel (IV) u (VI), ux monmyueHnue, cBoiictBa u mpuMeHeHue. CepHas KHCIOTa W €€ COJH, UX
IIPUMEHEHHE B HAPOJHOM X03s1cTBe. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3zor. CrpoeHHMe aromMa U MOJIEKYJbl, CBOWCTBA INPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOWCTBa, MoylyueHue 1 npumeHenne. Comm aMMOHMS, UX cBolicTBa U npuMeHeHne. Oxcunpl azora (1I)
n (IV). AsorHas kucinora, ee cBOWCTBa U MNpuMeHeHHe. HuTpartbl W HUTPUTHL, mpodieMa HX
COJIEp’KaHUsl B CEJIbCKOXO3SMCTBEHHON MPOTYKIIMH. A30THBIE y100pEHUS.

®ocdop. CrpoeHue aroma, auIOTpomMs, CBOHCTBa Oeigoro u KpacHoro ¢ochopa, ux
npumenenne. OcHOBHBIe coemuHeHUs: okcun (ocdopa (V) u oprodochopnas kucnora, (ocdarsl.
dochopHble yao0peHus.

VYrnepoa. CrtpoeHue aroma, ajuIOTpOIHUs, CBOWCTBAa MoauduKamuii, npuMmeHeHue. OKCHUIbI
yrnepozaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaThl: KalbLUUT, CO/A, MOTAI, UX 3HAYCHHE B
MIPUPOJIE U )KU3HU YEIIOBEKA.

Kpemuuii. Ctpoenue aroma, KpUCTAJUIMUECKUNH KPEMHHUMU, €ro cBOWCTBAa M mpuMeHeHue. Okcun
kpemuuns (IV), ero npuponssie pasHOBUAHOCTA. CHITMKATHl. 3HaYE€HNUE COCITMHCHUA KPEMHHSI B JKUBOU
U HexuBou npupoze. [IoHaTre 0 CUIMKaTHON IIPOMBIIUIEHHOCTH.

JemoncTpanuu. OOpa3ipl TaJOreHOB — IMPOCTBHIX BeLIeCTB. B3anMojeiicTBHE TalOreHoB C

HaTpueM, C allOMUHHEeM. BpITecHeHMe XjopoM OpoMa WM #Hojga M3 pacTBOPOB MX COJICH.



B3anmopeiicteue  ceppl ¢ METaulaMM,  BOJOPOJAOM M KHUCIOpoIoM.  BsaumopelictBue
KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ Menbto. [lornomieHue yriieM pacTBOPEHHBIX BEILIECTB HWIIN
ra3oB. BoccranoBienue menu u3 ee okcuaa yrieM. OOpasibl NPUPOIHBIX COSAUHEHHM XJopa, cephl,
docdopa, yrnepoaa, kpemuus. O0pa3ibl BaKHEHIIUX JJIsI HAPOJHOTO X0341CTBa CyIb(aToOB, HUTPATOB,
kapOoHaroB, pocdaros. OOpasibl CTEKIA, KEPAMUKH, [IEMEHTA.

JlabopaTopubie onbiThl. 20. Ilomyuenue u pacnosHaBanue Boaopoga. 21. HccrnenoBanue
MMOBEPXHOCTHOTO HATSKEHUS BOJbL. 22.PacTBopeHHe mepMaHraHata Kajaus WM MEIHOTO Kylmopoca B
Boje. 23. 'maparamus o6e3BoxkeHHoro cynbdara meau (II). 24. M3roTtoBiaeHue THIICOBOTO OTIEYATKA.
25. O3HaKOMJICHHE C KOJUIEKIHEH OBITOBBIX (MIBTPOB. 26. O3HAKOMJICHHE C COCTABOM MUHEpPaIbHOMN
Bozbl. 27. KauecTBeHHas peakuusi Ha rajoreHuA-uoHsl. 28. IlonydyeHue u pacro3HaBaHUE KUCIOPOAA.
29. Topenue cepnl Ha Bo3ayxe M B kuciopoje. 30.CpoiicTBa pa30aBieHHONW CepHOW KUCIOTHL 31.
W3yuenune cpoiicTB ammuaka. 32. PacmosnaBanue coieil ammonus. 33. CoiicTBa pa3z0aBiieHHON
a30THOM KHUCIOTHI. 34. B3aumoeiicTBue KOHIIEHTPUPOBAHHOW a30THOM KHMCIIOTHI C Mebt0. 35. 'opeHue
docdopa Ha Bozmyxe U B kuciopoze. 36. PacnosnaBanue docdaro. 37. ['opeHue yriiss B KHCIOPOJIC.
38. IlomyueHue yronpbHOW KHUCIOTBI M wu3ydyeHue ee cBoucTB. 39. Ilepexon kapOoHaToB B
ruapokapOonatel. 40. Pasnoxenue runpokap6onara natpus. 41. IlonydeHne KpeMHEBOM KHUCIOTHI U
W3y4YECHHUE €€ CBOWCTB.

Tema 4. [IpakTukym 2. CBoiicTBa coefuHeHHIT HeMeTaL10B (3 1)

1. Pemenne skcnepuMeHTanbHBIX 3azad 1o TteMe «lloarpynmna ramoreHos». 2. Pemienue
SKCHEepUMEHTaNbHbIX 3anay mno Tteme «llogrpynma xucnoponma». 3. Ilomyuenue, coOupanue u
pacrno3HaBaHME ra3osB.

Tema 5. Tema Opranudeckue coequnenus. (10 1)

BemecrBa opraHmdeckueé M HEOPraHMYECKHE, OTHOCHTEIBHOCTH IOHSTHS «OPraHUYECKUE
BemiecTBay. [IpuunmHBl  MHOrooOpasusi OpPraHMYEeCKUX COEIUHEHHH. XHUMHUECKOEe CTpPOEHHE
OpraHMYECKUX COelMHEHUN. MomnekynsapHble U CTPYKTypHblEe (OPMYJbl OPraHUYECKHX BEIIECTB.
Mertan u sTaH: cTpoeHue Mojekyi. ['opeHue mertana u 3taHa. [leruapupoBanue sTaHa. [Ipumenenue
MeTaHa. XHMHUYECKOE CTPOCHHE MOJIEKYJBl ATHJIeHA. J[BoiiHas cBsA3b. B3ammoneicTBue 3TuieHa c
Boaoi. Peaknuu nomumepusanuu dtuieHa. [lomudtunen n ero 3Hauenue. lloHaTne o mpenenbHBIX
OJIHOATOMHBIX CIIUPTAaxX Ha MPUMEPE METAaHOJa M 3TaHoNa. TpéxaromMHblil cnupT-Tauneput. [lonstue
00 anmpaerujax Ha MpuMepe yKCycHoro ajibaeruaa. OkuciaeHue anbaeruaa B KuciaoTy. OTHOOCHOBHbBIE
npeaenbHble KapOOHOBBIE KHUCIOTHl Ha NMpUMeEpe YKCYCHOW KHCHIOThl. EE cBOiicTBa M mpHUMEHEHHE.
CreapuHOBasi KMCIIOTa KaK MPEACTABUTENb KUPHBIX KapOOHOBBIX KUCIOT. Peakuuu sTepudukanuu u
MOHSTHE O CIOKHBIX 3upax. JKupbl Kak clI0KHbIE F3PUPHI TTIULEPUHA U )KUPHBIX KUCIOT. [loHsATHE 00
aMuHOKHCIIOTax. Peakuuu nmonukonaeHcauuu. benku, ux crpoenue u Ouonorundeckas poib. [lonsarue
o0 yrmeBojgax. ['mioko3a, e€ cmoiicTBa W 3HadeHWe. Kpaxmanm u 1memtono3a (B CpaBHEHHMH), HX
OuosIornvecKas poib.

JdemoncTpanuu. Mozaenu MoJIeKyl MeTaHa U IpyTUX YIJIEBOAOPOAOB. B3aumonelicteue sTuieHa



c OpOMHO¥ BOZIOM M pacTBOpPOM MepMaHraHara kanws. OOpasibl 3TaHoNa U ThaulepuHa. KadecTBeHHas
peakius Ha MHOTOATOMHBEIE crupThl. [lomydeHue yKCycHO-3TUIOBOTO 3dupa. OMBIICHHE XUPOB.
B3aumopeiicTBue IIOKO3bl ¢ aaMHauyHbIM PacTBOpOM oOKcuia cepeOpa. KauecTBeHHas peakuusi Ha
kpaxmai. [lokazaTenbcTBO Hanuuus (YHKIMOHAJIBHBIX TPYNI B PacTBOpax aMUHOKHUCIOT. ['opeHue
0enkoB (IIepCTH WM NTUYBUX MepheB). L[BeTHBIC peakiuu OeIKoB.

JlabopaTopHble onbIThl. 42. V3roToBieHne Mojeneid MoJiekya yrieBojaopoaoB. 43.CpoiicTBa
mmnepuna. 44. B3aumMmopeiicTBue raoko3bl ¢ ruapokcuaoM wmeau(ll) 6e3 HarpeBaHumss W mpu
HarpeBaHuu. 45. BzaumopeicTBue kpaxmaia ¢ HOJI0M.

O0001IeHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOI IK0JbI. [loAroToBKA K rocyiapcTBeHHOM
HTOroBOM arTecTanmuu. (7 4)

[Tepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snementoB /1. . Menpeneesa.
@u3NUECKUil CMBICI MOPSAIKOBOIO HOMEpa 3J€MEHTa, HOMEPOB MEepUoAa U I'PyHIbl. 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB 3JIEMEHTOB U MX COCIMHEHHH B MEPHUOJAX W TPYIIIaX B CBETE MPEICTABICHUN O
CTPOCHUU aTOMOB DJIEMEHTOB. 3HAYCHHE MEPUOAMYECKOTO 3aKOHA. BUIBI XMMUYECKUX CBSI3€M U THUIIbI
KPUCTAINIMYECKUX pEIIeTOK. B3auMocBs3p CTpoeHuss U CBOWCTB BemlecTB. Kiaccudukanus
XUMHUYECKHUX pPEaKUUi MO pa3IU4HbIM MPU3HAKaM (YKCJIO M COCTaB Pearupyrolmx U oOpazyroumxcs
BEIIECTB; HATMYKE IPAHUIIBI pa3fena (a3; TerioBoi AP GeKT; N3MEHEHHE CTCIICHEe OKUCIICHUS aTOMOB;
WCIIONB30BaHUE KaTalM3aTopa; HampapieHne mpoTekanus). CKOpOCTh XMMHUYECKHUX peakiui u
(bakTopsl, Biugmomye Ha Hee. OOpaTUMOCTh XUMHUUECKHUX PEAKIIHI U CITOCOOBI CMEIICHUS XUMHUYECKOTO
paBHOBecus. [IpocTeie U ciioXkHBIE BemecTBa. MeTamibl 1 HeMeTauibl. |'eHeTuuecKue psiibl MeTasia,
HeMeTallyla U 1epexogHoro meramia. OKCUABIM TUAPOKCHUIBl (OCHOBAHMSI, KUCIOTHI, aM(pOTEepHbIE
THAPOKCHIBI), conu. VX coctaB, kimaccudukanus U oOlmMe XWMHUYECKHE CBOWCTBA B CBETE TEOPUU

SHGKTpOHHTquCKOﬁ JAUCCOoMaIu.



3. TemaTn4yeckoe INIAHUPOBAHME C YKAa3aHUEM KOJIUYIECTBA YaCO0B,

OTBOJIMMBIX Ha OCBOECHHE KAKI0M TeMbI

Ha3sBanue TemMbl

Kaace, koiuuecTBO

4acoB

8

9

BBenenue

ATOMBI XUMHYECKHX 3JIEMEHTOB

HpOCTHe BCIICCTBa

COGI[I/IHCHI/ISI XUMHUYCCKHUX DJICMCHTOB

I/I3M€H€HI/I$I, IMpoucCxoadmue ¢ BCueCTBaMu

ITpaktukym 1. Ilpocreiimue onepamuu ¢ BeMeCTBOM

PactBopenue. PactBopsl. CBOHCTBA pacTBOPOB AJIEKTPOJIUTOB

IIpakTukym 2. CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB

OO|NOO| O W] N

Benenne. O0mas xapakTepUCTHKAa XHMUYECKHX 3JIEMEHTOB
U XUMHYECKUX peakuui. Ilepmogumyeckuii  3akoH U
[Tepuonnueckas cucrema XuMHYecKHx 3yemeHToB J[. .
Menneneesa

10

Meramibsl

15
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[Ipaktukym 1. CBolicTBa METAJJIOB U UX COEUHEHUN
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Hewmerasuisl

23

13

[IpakTukym 2. CBoiiCTBa CO€AMHEHUI HEMETAIIJIOB
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OpraHI/I‘leCKI/IC BCIICCTBA

10
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O060011eHre 3HaHU IO XMMHH 32 KypC OCHOBHOM IIKOJIBI.
IToaroToBKa K rocyJapCTBEHHON UTOTOBOM aTTECTAIUH.

Hroro
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