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Pabouas nporpamma o yueOHoMy npeaMeTy «Xumus» s 8-9 kiaccoB paspaboTaHa B
cooTBeTcTBUH ¢ DeepanbHbIM roCcyIapCTBEHHBIM 00pa3oBarenbHbIM ctannaprom OOIT OO0
MOV — MAJIEEBCKOM OOIII, IIpumepHoit mporpaMMoii 0CHOBHOTO 00IIEro 06pa3oBaHHs 110
XMMHH, paboueii mporpammoii «Xumus» (Astop: ['abpuesnsa O.C. M.: IIpocsemienue, 2019 1.).

PaGouas mporpamma mpenHazHaueHa Ui OpraHM3alu mpouecca odyuenus nmo YMK:
Xumus. ['abpuensa O.C. u ap.(8-9):
1. IIporpamma «Xumus». ABtop: ['abpuensu O.C. M.: [Ipoceemenue, 2019 1.
2. Yuebnuk «Xumus. 8 ki.». ABrop: ['abpuensu O.C. M.: [Ipoda, 2019
3. Yueonuk «Xumus. 9 ki.». ABtop: ['abpuensu O.C. M.: [Ipoda, 2019
KonunyecTBo 4acos:
8 Ki1. — 68 4. / 2 4. B HEAEIIO
9 k1. — 68 4. / 24. B HEzeNIO

Pa3znen 1. [lnanupyemble pe3yiabTaThbl OCBOEHHMSI Y4eOHOI0 MpeaMera

«XUMHUA»
Pa60qa;1 nporpamma O6€CH€‘II/IB8.€T JOCTHUKCHUC HJIaHI/IpyeMBIX pC3YJ'ILTaTOB OCBOCHMHA
yueOHOro npeamMera.

JIMYHOCTHBIE Pe3yJbTAThl 00y4eHusl

VYyanuiicst 10JIKEH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUUECKUE COOBITHUS, CBSI3aHHBIE C Pa3BUTHEM XUMUH
1 0011ecTBa; TOCTHXKEHHsI B 00JIACTU XMMUU U KYJIbTYpPHbIE TPAAUIUHU (B YaCTHOCTH, HAyYHBIE
TpaJUIIUN) CBOEH CTpaHbl; OOIIEMUPOBBIC TOCTHXEHUS B 00JIaCTH XUMUH; OCHOBBI 3JTOPOBOTO
o0pasa KU3HU; MpaBUJia TOBEJEHUS B UPE3BbIUYAWHBIX CUTYAIMIX, CBI3aHHBIX C BO3JCHCTBUEM
pa3IMYHBIX BEIIECTB; CONHAIBHYIO 3HAYUMOCTh M COJIEp)KAaHHUE MPOQPECCHid, CBI3aHHBIX C
XUMHUEH; OCHOBHBIE MpaBa U OOSI3aHHOCTH TrpaxaaHuHa (B TOM YHUCJIE Yydalerocs),
CBSI3aHHBIE C JJUYHOCTHBIM, MPOPECCUOHATBHBIM U )KU3HEHHBIM CaMOOTIPEICTICHUEM;

UCnbLIMbIGAMb. YYBCTBO TOPJOCTU 32 POCCUMCKYIH) XMMHUYECKYH0 HAyKy M YBaXK€HHE K
UCTOPUM €€ DPA3BUTHS; YBAKEHUE M MPHUHATHE JOCTKCHUN XUMHUM B MHUPE; YBAKECHHE K
OKpYKaOIMKM (y4alIuMcs, YYUTEISIM, POJUTENSIM U Ap.) — YMEThb CIyIIaTh M CIBIIIATh
napTHepa, NMPU3HaBaTh MPABO KAXKJIOTO HAa COOCTBEHHOE MHEHWE M NMPUHUMAThH PEIICHUS C
Y4€TOM TMO3ULHMI BCEX YYAaCTHUKOB; CaMOYBaXE€HHME M SMOIMOHAJIBHO-TIOJOXKUTEIbHOE
OTHOIIIEHHUE K ce0e;

npu3Hagams: TEHHOCTh 370pOBbS (CBOEro U JAPYTrUX JIOfAeH); HEeo0XOIUMOCTb
CaMOBBIPAXKEHHUS, CaMOpPEATU3allii, COLMATBLHOTO IPU3HAHUS;

0co3Hasams: TOTOBHOCTh (MJIM HETOTOBHOCTH) K CaMOCTOSITENbHBIM TMOCTYIKaM H
NEUCTBUAM, TPUHATHIO OTBETCTBEHHOCTH 3a WX PE3yJbTaTbl; TOTOBHOCTH (MJIH
HETOTOBHOCTH) OTKPBITO BBIPAXKaTh U OTCTaUBATh CBOIO MO3HIIMIO M KPUTUYHO OTHOCUTHCS K
CBOMM IOCTYTIKAM;

nposenams: N00POXKENaTeNbHOCTh, IOBEpHE U BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K
COTPYIHUUYECTBY M JApYyXkOe, OKa3aHWIO IOMOINM HYXKJIAIOUUMCS B HEH; YCTOWYHUBBIN
MO3HABATENbHBIA MHTEPEC, WHHUIIMATUBY W JTIOOO3HATENHLHOCTh B U3YYCHHH MHpA BEIIECTB H
peaKkuui; LeJeyCTPEMICHHOCTh M HACTOWYMBOCTH B JOCTHKEHUHU IeJIel, TOTOBHOCTh K
MPEOJIOJICHUIO  TPYAHOCTEH; YOEKIEHHOCTh B  BO3MOXXHOCTH TO3HAHUS  TPHUPOJIHI,
HEOOXOJUMOCTH Pa3yMHOI'0 MCTOJIb30BaHMS JTOCTIKCHUN HAYKU M TEXHOJIOTHUM ISl Pa3BUTHS
00I1IeCTBA;

yMemd.: YCTAHABIMBATH CBA3b MEXKIY IEJIbI0 U3YYECHHUS XUMUM H TEM, JJIsl 4Ero OHa
OCYIIECTBIsACTCS (MOTUBAMHM); BBIMOTHATH MPOTHOCTHYECKYIO CAaMOOIICHKY, PEryIUPYIOIIYIO
AKTUBHOCTh JJUYHOCTU HA dTare €€ BKJIIOUYEHUS B HOBBIA BUJ JIEATCIHLHOCTH, CBSI3aHHBIN C
HAYaJIOM HM3YYECHHS HOBOTO y4eOHOTO MpeIMeTa — XUMHUH; BBIIOJIHITH KOPPUTHUPYIOUIYIO



CaMOOIIEHKY, 3aKJIOYaIoNIyIOCsi B KOHTpOJIE 3a MPOLIECCOM H3y4YEHUS XUMUU U BHECEHUU
HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTamaM M crocobaM H3y4deHHUs Kypca
XUMHUH;, CTPOUTH JKU3HEHHBbIE U MNpPOo(ecCHOHANbHBIE IIJIAHBI C YYE€TOM KOHKPETHBIX
COLIMAJIbHO-UCTOPUYECKUX, IIOJUTUYECKUX U DKOHOMHYECKHMX YCJIOBHUH; OCO3HAaBaTh
cOOCTBEHHBIE I[EHHOCTH M UX COOTBETCTBUE NPUHUMAEMBIM B JKU3HU PEUICHUSM; BECTHU
JMajJor Ha OCHOBE pABHONPABHBIX OTHOIIEHMH H B3aUMHOIO YBaXXEHMS; BBIACIATH
HPABCTBEHHBIN acCMEKT MOBEJCHUS U COOTHOCHTH MOCTYNKH (CBOM M JPYTUX JIONEH) U
COOBITHS C IPUHATBIMU JTUUYECKMMH HOPMaMM; B IIpeAesiax CBOUX BO3MOXKHOCTEH
MPOTHUBOJICHCTBOBATh JEUCTBUAM U BIHMSHUAM, IPEACTABIAIOIIUM YTPO3Y KU3HU, 3J0POBBIO
1 6€30MacHOCTH JIMYHOCTH U OOIIECTBA.

MertanpeamerHbie pe3yabTaThl: 1) HCIONb30BAHHE YMEHUN U HAaBBIKOB Pa3IMYHBIX BUIOB
[IO3HABATEJIbHON JESTEIbHOCTH, IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUSA (CUCTEMHO-
MH(OPMALIMOHHBIN aHAJN3, MOACIUPOBAHUE) ISl MU3YUYCHUS PA3IMYHBIX CTOPOH OKPYXKAloUIe
JNEHCTBUTENBHOCTH;  2)  HCIHOJB30BAaHUE  OCHOBHBIX  MHTEJUIEKTYaIbHBIX  OIEpaLlUil:
dbopMynupoBaHUe THUIOTE3, aHAIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHEe, CUCTeMaTH3alus,
BBISIBJICHHE [IPUUNHHO-CJIEICTBEHHBIX CBA3€EH, IOMCK aHAJIOT0OB; 3) yMEHHE T€HEPUPOBATh UAEH U
OTIpEeIeNIATh CPEACTBA, HEOOXOIMMBbIE OJISi WX peanu3anuu; 4) yMeHUE ONpeAensiTh Leau U
3a/1a4M JeSTENIbHOCTH, BEIOUpATh CPEICTBA pPEeaIu3aluu e U IPUMEHITh UX Ha MPAKTUKE; 5)
MCIIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JUIS MTOJTy4YEHUsI XUMUUECKON HHpOpMaIHH.

IIpenmeTHble pe3yJIbTaThl:

1. B no3nasamenvnoui cghepe: 1) napatb ONpeneieHUs HU3YYCHHBIX TOHSATHUN: BELIECTBO
(XMMUYECKUI 3JIEMEHT, aTOM, HOH, MOJIEKYJIa, KPUCTAJIIMYECKAsl pEeIIEeTKa, BELIECTBO, IPOCThIE U
CIIOXKHBIE BEIleCTBA, XUMHUYeckass (popmysa, OTHOCUTENbHAs aTOMHas Macca, OTHOCHTEIbHas
MOJICKYJISIpHAsi Macca, BaJCHTHOCTb, OKCH[BI, KHCJIOTHI, OCHOBaHUS, COJH, aM(pOTEPHOCTb,
WHAUKATOp, TEPHOJMYECKH 3aKOH, IepUOoJIMYecKas cHucTeMa, Iepuoaudeckas Tabiuia,
M30TOIbI, XUMHYECKAsl CBSI3b, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCICHHS, 3JIEKTPOJINT);
XUMHYECKass peakius (XMMHYECKOE YpaBHEHHME, TEHETHYecKass CBA3b, OKHUCIICHHE,
BOCCTAHOBJIEHHME, JJIEKTPOJIUTHYECKAs JUCCOLMALUSA, CKOPOCTh XUMHYECKOW peakuuu); 2)
OTMKCHIBATh JEMOHCTPALIMOHHBIE U CaMOCTOSITEIBHO MPOBEICHHBIC SKCIIEPUMEHTHI, HUCIOIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKHM, POJIHOI) A3BIK U SI3bIK XMMUHU; 3) ONMHUCHIBATh U pa3inyarh
W3YYEHHBIE KJIACChl HEOPIraHUUECKUX COEIUHEHU, POCTHIE U CIIOKHBIE BELIECTBA, X UMUUECKUE
peaxkuuu; 4) KJIaccu(UIIMPOBATh N3y4YEHHbIE 00BEKTHI " SIBJICHUS; 5)
Ha0JII0/1aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO IPOBOAUMBIE OIBITHI, XUMUYECKUE PEAKIINH,
IpoTeKarIlue B MpUpoJe U B ObITy; 6) AenaTh BBIBOJBI M YMO3AKIIOYEHUs U3 HAONIOJCHHH,
M3YYEHHBIX XMMHYECKHX 3aKOHOMEPHOCTEH, MPOrHO3UPOBaTh CBOWCTBA HEM3YUYEHHBIX BEILLECTB
[0 aHAJOTMM CO CBOMCTBAMHU M3YYEHHBIX; 7) CTPYKTYpHUpOBaThb H3YYEHHBIH Marepuan u
XUMHUUYECKYIO0 MH(OPMALNIO, MOJIYYEHHYIO U3 JPYTUX UCTOYHHMKOB; 8) MOJEIUPOBATh CTPOCHUE
aTOMOB 3JIEMEHTOB IEPBOT0 — TPETHEro MEPHOAOB (B paMKaX M3yUEHHBIX MOJOKEHUH TeOpHUu
3. Pezepdopnaa), ctpoeHne mpoCcTEHITuX MOJIEKYII.

2. B yennocmmno-opuenmayuonnoi cgpepe:1) ananu3upoBaTh U OLICHUBATH MMOCIEACTBUS IS
OKPY’KaloIIe cpeabl OBITOBOM W TMPOU3BOACTBEHHOM JCSATEIHHOCTH YEIOBEKA, CBSI3aHHOW C
nepepadoTKO BelecTB; 2) pa3bsCHATh HAa IpUMepax (MPUBOJUTH MPUMEPHI MOITBEPHKAAOLIHE)
MaTepuaibHOE €AMHCTBO U B3aUMOCBS3b KOMIIOHEHTOB JKMBOI M HEKUBOM NPUPOJIBI U YETIOBEKA,
KaK Ba)XHYIO 4acTb 3TOT0 €IMHCTBA; 3) CTPOUTH CBOE MIOBEJIEHUE B COOTBETCTBUU C IPUHIUIIAMHU
OepeKHOr0 OTHOIIEHHUSI K IPUPOJIE.

3. B mpyooeoin cghepe: 1) mnnaHupoBaTb U MPOBOJUTH XUMHUYECKUU HKCIEPUMEHT; 2)
MCIIOJIb30BAaTh BELIECTBA B COOTBETCTBUU C UX MpeJHA3HAYEHUEM U CBOWCTBAMU, ONMCAHHBIMU B
MHCTPYKLUSAX 110 IPUMEHEHUIO.

4. B cghepe o6e30nacnocmu cusnedesamenbHOCMU: OKA3bIBATh TIEPBYIO IOMOIIL TPHU
OTpaBIICHUSX, OXOTrax M JPYTUX TpaBMax, CBS3aHHBIX C BELIECTBAMU M JIAOOPATOPHBIM
000pyTOBaHUEM.



Paznen 2. COAEP’KAHUE y4eGHOro npeamera «XuMush»

OcobeHHoCTH coaepKaHus 00y4eHHsI XUMHH B OCHOBHOM IIKOJI€ 00YCIOBIEHBI CIenU(DUKOM
XMMHUHM KaK HayKd M TOCTaBJICHHBIMH 3aadamMu. OCHOBHBIMH IPOOJIEMaMH XHMHH SIBIISIOTCS
U3y4eHHE COCTaBa M CTPOCHUS BEILECTB, 3aBUCHUMOCTH MX CBOMCTB OT CTPOCHHS, MOJIY4YECHHUE
BEILIECTB C 33JaHHBIMH CBOWCTBAMH, HCCIIECAOBAHHE 3aKOHOMEPHOCTEH XUMHUYECKUX PEAKIHi
HYTeﬁ YIIpaBJICHUA MMHU B LCIAX MOJYUYCHHUA BCHICCTB, MATCPHUATIOB, SHCPIUH. HO3TOMy B
HporpamMme 10 XUMHHY HAIUTH OTPayKeHNE OCHOBHBIEC COAEPKATEIbHbIC JINHHUH:

e BeleCTBO — 3HAHUS O COCTaBE M CTPOCHHH BEIIECTB, MX BAXKHEHIIMX (U3MUECKUX H
XHMUYCCKHX CBOMCTBAX, OMOJIOrMYCCKOM JICHCTBUU,

e XMMHYeCKasi peaklusi — 3HaHUA 00 YCIIOBHSIX, B KOTOPBIX MPOSBISIOTCS XHUMHYECKHE
CBOMCTBA BEIIECTB, CIIOCO0AX YIPABICHHUS] XUMHYESCKIUMU ITPOLIECCAMU,

e [MpUMEHEHHMEe BelIeCTB — 3HAHUSA U OIbIT NPAKTUYECKOW AEATEIBbHOCTH C BEIECTBAMHU,

KOTOpbIE HauboJiee 4acTo yHoTpeOIsoTcsa B NOBCEJHEBHOM JKU3HU, IIHUPOKO UCIOIb3YIOTCS

B [IPOMBIIJIEHHOCTH, CEIIbCKOM XO035HCTBE, HA TPAHCIIOPTE;

e 3bIK XMMHHM — CUCTEMa BaXXHEHIIMX IOHATHMM XUMUU U TEPMHUHOB, B KOTOPBIX OHH

OIUCBIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BELECTB, TO €CTh UX Ha3BaHMs (B TOM YHCIIe

U TpUBHUAIBHBIE), XUMHUYECKHE (GOpPMyJbl U YpaBHEHMs, a TaKXe IpaBujia IepeBoja

UH(POPMALIUU C €CTECTBEHHOI'O S3bIKa Ha SI3bIK XUMHUU U 0OpaTHO.

B mpouecce ocBoeHMs IporpaMmel Kypca XHMHMM JUIsI OCHOBHOM IIKOJIBI YyYalllHeCs
OBJIAJIEBAIOT YMEHMSIMH CTaBUTb BOIIPOCHI, HAOMIOaTh, OOBACHATH, KJIACCU(PHUIMUPOBATSH,
CpaBHMBAaTh, IIPOBOJWUTH OHKCIEPUMEHT M HHTEPIPETUPOBATH BBIBOJBI Ha €ro OCHOBE,
ONpeAeNaTh UCTOYHUKM XMMUYECKON MHpOpMalUy, 0Jy4aTh U aHAJIM3UPOBATh €€, a TaKkKe
FOTOBUTh Ha 3TOW OCHOBE COOCTBEHHbI MH(OPMAIMOHHBIA MPOAYKT, IPE3EHTOBATH €r0 U
BECTH JUCKYCCHIO,

JlaHHas mporpamMma Kypca XMMHUH JUIsi OCHOBHOW IIKOJIBI YYMTBHIBAET IEPBOHAYAIbHBIX
IIPEACTABICHUM, TMOJYYCHHBIX YYallUMHMCA B HadajJbHOM IIKOJIE IIPU HU3YyYECHHHU
OKpY’KaIoIIero MUpa, HOCUT OOLIEKYIbTYPHBIM XapakTep

W3ydeHne naHHOW MpOrpaMMbl MO3BOJIIET (POPMHUPOBATH Y YUALIUXCS HE TOJBKO LETOCTHYIO
KapTUHY MUpa, HO U NMPOOYKAaTh Y HUX AMOLMOHAILHO-IIEHHOCTHOE OTHOIIEHUE K U3y4aeMOMY
Mmarepuaiy, co3/aBaTh YCIOBHSA JUId (POPMHUPOBAHUS CHCTEMbI IIEHHOCTEH, OINpenesstomei
TOTOBHOCTb: BBIOMPATh OMNPEIEICHHYIO HAlIPAaBJICHHOCTD JEHCTBHI; AEHCTBOBAThH ONPEIEIEHHBIM
00pa3oM; OLIEHUBATh CBOM JICUCTBHS U JEUCTBUS JPYTHX JIIOJIEH MO OMpeaeeHHbIM IEHHOCTHBIM
KPUTEPHSIM.

3HAaYUTEIbHOE MECTO B COJIEPKAHUU Kypca OTBOAUTCS XUMHYECKOMY 3KcnepuMeHTy. OH
no3BOJIsIeT CHOPMUPOBATh y YYAIlUXCs CIEUMaTIbHBIE IPEAMETHbIE YMEHUs paboTaTh C
XAMHMYECKMMHU BEIIECTBAMHM, BBIIOJIHATh IPOCTHIE XHWMHYECKHE OIBITHI, HAaYy4YUTh UX
0e30macHOMY U 3KOJIOTMUECKM TPaMOTHOMY OOpalleHHI0 C BellecTBaMH B OBITY M Ha
IIPOU3BOJICTBE.

[IpakTHueckue pabOThl CrpyNINUPOBAHBI B OJIOKM — XUMHUYECKHE MPAKTHKYMbI, KOTOpbIE
CIIy’KaT HE TOJIBKO CPEICTBOM 3aKpEIUICHUS] YMEHMH W HAaBBIKOB, HO U KOHTPOJIS KauyecTBa MX
c(hOpMUPOBAHHOCTH.

Kypc xumun 8 knacca nsyyaercs B JBa dTara.

HCpBBIfI OTall — XWUMHA B CTAaTUKEC, HA KOTOPOM pPACCMATPHUBAIOTCA COCTaB U CTPOCHHC
aToMa U BCIICCTBA. Ero OCHOBY COCTaBJIAIOT CBEACHUA O XUMHYCCKOM JJICMCHTC U (bOpMaX €ro
CymeCTBOBaHHA — AaTOMax, H30TOIIAaX, HOHAX, IIPOCTHIX BCIICCTBAX W HX BaXKHEHIIIMX

COCIUHCHHUAX (OKCI/I)IaX U ApYTUX 6I/IHapHI)IX COCINMHCHHUAX, KHCJIOTaX, OCHOBAHHUAX U COJ'ISIX),

CTPOCHUHU BCUICCTBA (TI/IHOHOFI/II/I XUMHUYECKHX CBI3EH U BUaX KPUCTANIMYCCKUX PCUICTO K)
BTOpOfI oTaIll — XHUMHUA B JUHAMHUKE, Ha KOTOPOM yHallueCsa 3HAKOMATCA ¢ XUMUUYCCKUMU

pCakIuiAMU KakK (I)YHKLIPICfI COoCTaBa U CTPOCHUSA YHACTBYIOIIUX B XUMHUUYCCKUX MPECBPAICHUAX



BemecTB W WX kinaccupukanuu. CBOWCTBAa KHCIOT, OCHOBAaHUM U COJIEH cpasy
paccMaTpUBaIOTCSI B CBETE TEOPHUHM BJIEKTPOJUTHYECKON nuccomuanuu. Kpome »storo,
CBOMCTBAa KHUCJIOT U COJEH XapaKTepHU3YIOTCS TakKe M CBET€ OKHUCIUTEIbHO-
BOCCTaHOBUTEJILHBIX MPOLIECCOB.

B kxypce 9 knacca BHawajie o0000mIalOTCS 3HAHUS ydallUXcs N0 Kypcy 8 Kiacca,
anogeozoM kotoporo sBisiercs Ilepuoamueckuit 3axkoH u [lepuommdveckas cucrtema
xumuyeckux oneMmentoB JI. WM. MenneneeBa. Kpome Toro, o6oOmiarorcs cBeIEeHHUS O
XUMHYECKHX peaKIMsIX M WX KiIaccupUKanuu — 3HaHUA OO0 YCIOBHAX, B KOTOPBIX
MPOSIBIISIIOTCS  XMMUYECKHE CBOWCTBA BEIIECTB, M CIOCO0AX YNPaBJICHUS XUMHUYECKUMU
mporeccaMu. 3aTeM pacCMaTpUBAIOTCS OOINHE CBOWCTBA METAJIOB M HEMETAJIOB.
[IpuBonsTCS CBOWCTBA LIECNOYHBIX U HIEIOYHO3EMEIbHBIX METAVIOB U TaJIOreHOB (MPOCTHIX
BEIICCTB M COCIUMHEHHI TaJOTeHOB), KaK HamOoliee SPKUX MPEACTABUTENICH ITHUX KIIACCOB
3JIEMEHTOB, U WX CpaBHUTEIbHAs XapakTepucTuka. B kypce moapoOHO paccMaTpUBaIOTCA
COCTaB, CTpPOEHHME, CBoiicTBa, mnojydeHue |l mnpumeHeHnue OTAENBHBIX, BaXHBIX B
X034 CTBEHHOM OTHOIIECHUH BEIIECTB, 00Pa30BaHHBIX JIEMEHTaMU 2—3-T0 MEPUOJIOB.

8 KJIACC (24 B Henes10, Beero 684)
Beenenue (44)

[Ipeamer xumMuu. MeTonbl TO3HAHMS B XUMHHU: HAOJIOJEHHE, OKCIIEPUMEHT,
MojenupoBanue. VcTounuku XumMudeckoi wuHopManuu, ee TMOoJNydeHHe, aHalu3 u
MIpEeACTaBICHUE €r0 Pe3yIbTaTOB.

[ToHsiTHe O XMMHYECKOM d3JEMEHTe M (popMax ero CylecTBOBaHUS: CBOOOIHBIX aToMax,
MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[TpeBpamenus BemiecTB. OTIUYNE XUMHUYECKUX peakuid OT ¢u3nyeckux siBneHuid. Ponp
XUMHUH B )KU3HH YelloBeKa. XeMopwius u xeMopoous.

Kparkue cBeneHus H3 MCTOPUM BO3HUKHOBEHUS U pa3BUTUA XuUMHHU. Poib
OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUHM XUMHUECKOW Hayku — pabotsl M. B. JlomoHOCOBa, A.
M. bytneposa, /. 1. Menneneesa.

XuMudeckass CHMBOJWKA. 3HAKM XHUMHYECKHX DJJIEMEHTOB M TPOUCXOXKICHUE WX
Ha3BaHuil. XuMuueckue Gopmynsl. MaAEKCH 1 KO3PdunmeHTsl. OTHOCUTENbHBIE AaTOMHAS U
MoOJIeKysipHas macchl. [IpoBeneHue pacueToB MaccOBOM JOJIM XMMHUYECKOTO 3JIEMEHTa B
BEIIECTBE Ha OCHOBE €0 ()OPMYIIbI.

[lepuonuueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa, ee cTpykrypa:
Majble W OOJbIIMEe TEPUOABl, TPyNIbl W mnoarpynmbel. l[lepumoamdeckass cucTeMa Kak
CIIpaBOYHOE MOCOOUE JIJIs MOIYYEHUSI CBEICHUI O XMMHYECKUX DJIEMEHTAaX.

Jemoncmpayuu. 1. Mogenu (mapocrepkHeBble U Crioapra— bpurineda) pazinyHbIX
NPOCTBIX W CIHOXHBIX BewlecTB. 2. Kolekuus CTEKISHHOM XMMHUYECKOHM NOoCyAbl. 3.
Komnmexknusi maTtepuasioB W W3JENWA W3 HUX Ha OCHOBe amoMmuHusa. 4. B3aumopeiictBue
MpaMopa ¢ KUCIIOTON U MOMYTHEHUE U3BECTKOBOU BOJBI.

Jlabopamopnuie onvimot. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTAUIMYECKUX BEIICCTB U
pacTtBopoB. 2. CpaBHEHME CKOPOCTH HMCHApEHUsl BOJbI, OJEKOJOHA M 3THJIOBOTO CIHPTA C
¢unabTpOBaIILHON Oymaru.

Tema 1. ATOMbI XUMHYECKHX 3J1€MEHTOB (9 1)

AToMBI Kak ¢opma CYIIeCTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEIICHHS O
CTpOEHHUU aToOMOB. JloKa3aTenbCTBa CIIOKHOCTH cTpoeHus atomoB. OmwiTel Pesepdopaa.
[ImanerapHas MOJIeNb CTPOCHUS aToMa.

CocTaB aTOMHBIX fAA€p: MNPOTOHBI, HEUTpoHBL. (OTHOCUTENbHAsT aTOMHas Macca.
B3anmoCBsI3b MOHATHI «IIPOTOHY, «KHEUTPOH», KOTHOCHTEIbHAS aTOMHAs Maccay.

M3meHeHne yuciaa TPOTOHOB B sApe aroMa — OOpa3oBaHWE HOBBIX XHMHYECKUX
AJIEMEHTOB.




N3MeneHne uncia HEUTPOHOB B spe aToMa — oOpa3zoBaHue M30TONOB. COBpeMEHHOE
ONpeJENCHUE TMOHATUS «XUMHUYECKUH 3JieMeHT». M30Tombl kKak pa3HOBUIHOCTH aTOMOB
OJIHOTO XMMHYECKOT'0 AJIEMEHTA.

OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XMMHUUYECKHUX 3JIEMEHTOB MaJIbIX
nepuoaoB. [loHsTHE O 3aBEpIIEHHOM AJIEKTPOHHOM yYpPOBHE.

Ilepuonuueckas cucremMa XUMHYECKHUX 3i1eMeHTOB [l. 1. MeneneeBa u cTpoeHue aTOMOB
— ¢u3HYEeCKUl CMBICII MOPSIKOBOTO HOMEpa AJIeMeHTa, HOMepa IPYIIbl, HoMepa Mepuoa.

W3meHeHue yucia 3J€KTPOHOB HA BHEUIHEM 3JEKTPOHHOM YPOBHE aTOMa XMMHUUYECKOTO

3JeMeHTa — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATENIBHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aToMaMd  METAJJIOB W HeMeTayioB. [IpuYuMHBI  WM3MEHEHUS  METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB B Iepuoaax u rpymnnax. OOpazoBaHue OMHAPHBIX COEIUHEHUH.
[Tonsitue 00 noHHOM cBA3u. Cxembl 00pa3oBaHUsI MOHHOM CBsA3M. B3ammonelicTBue aTOMOB
3JIEMEHTOB-HEMETAINIOB MEXAy co00il — 00pa3oBaHHE [BYXaTOMHBIX MOJEKYJ IPOCTHIX
BemlecTB. KoBalieHTHass HemoJjsipHass XUMHUYECKash CBS3b. OJEKTPOHHBIE U CTPYKTYpPHBIE
bopMyIIbIL.
B3aumopeiicTBie aTOMOB HEMETAIOB Mexay co0oii — oOpa3oBaHue OWHApHBIX
COCIMHEHHN HEeMETaJNIOB. OJIEKTPOOTPULATENIbHOCTh. KoBaneHTHass ToJsipHas CBS3b.
[ToHsiTHE O BaJEHTHOCTH KaK CBOWCTBE aTOMOB OOpa3OBBIBATh KOBAJICHTHHIC XHMHYCCKHE
cBsa3u. CocraBinenue ¢GopMmya OHHAPHBIX COEOUWHEHUM IO BaJeHTHOCTH. HaxoxaeHue
BaJICHTHOCTH 110 (hopMyJsie OMHAPHOTO COCTUHEHHUS.

BzauMmopeiicTBue aTOMOB METaUIOB MeEXAYy co0oil — oO0pa3oBaHHEe METaUIMYEeCKUX
KpuctajuioB. [IoHATHE O METANIMYECKON CBA3H.

Jlemoncmpayuu. Mojenu aToMOB XHMMHYECKUX d3JieMeHToB. Ilepuoaunueckass cucrema
xumudeckux dnemeHToB Jl. V1. MenneneeBa (pa3nuyHbie OPMBI).

Jlabopamopusle onvimel. 3. MojenupoBaHHe TPHUHIMIA JACUCTBUS CKAHUPYIOIIETO
MuKpockomna. 4. sroroBiienue mozaeneit MoJieKyn OMHApHBIX coequHeHui. 5. 3roroBienue
MOJENH, WILTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOM CBA3H.

Tema 2. IlpocThie BelecTBa (6 4)

[Tonoxxenne wmeTamioB U HeMmeTawioB B Ilepuogmyeckoil cucTeMe XHUMHUYECKHX
snementoB [[. M. MenneneeBa. BaxHeime mNpocThie BelIECTBA — MeETaLIbl (KEJE30,
ATIOMUHUH, KalblUi, MarHui, HaTpui, kanuii). OOmme ¢u3ndYeckre CBOICTBA METAIIOB
Baxxneiimrie mpocThle  BellleCTBa-HEMETAJUIbl, O0Opa30BaHHBIE AaTOMaMH KHCJIOPOJa,
BOJIOpOJa, a30Ta, cepbl, Gpocdopa, yriaepoaa. Monekynbl NPOCTHIX BEIIECTB-HEMETANIOB —
BOZIOPOJA, KUCIOPOa, a30Ta, rajoreHoB. OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca.

CrnocoOHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB K OOpPa30BAHUIO HECKOJBKUX MPOCTHIX
BEIIECTB — aIOTponus. AJmoTpomHble MoaAudUKAUU Kuciopona, ¢dochopa, olosa.
Meranueckue U HeMEeTATHYEeCKUe CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTh ITOTO
MOHSATHUS.

Uucno Aporaznpo. KomnuectBo BemiectBa. Monb. MonsipHas macca. Mousipablii 00beM
razoo0Opa3HbIX BemlecTB. KpaTHble eIMHHIIBI HW3MEpEHHs KOJUYecTBa BellecTBa —
MWIJIAMOJbL H  KWJIOMOJb, MIUIMMOJISIDHAsS UM KUJIOMOJSpHasT MacChl BEIIECTBA,
MUJUTUMOJISIPHBINA ¥ KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BELIECTB.

PacdeTsl ¢ HMCHONB30BAaHUEM TOHSATUM «KOJHMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay,
«MOJISIPHBINA 00bEM Ta30B», «YUCIO ABOTAAPO».

Hemoncmpayuu. Ilonydenue o3oHa. OOpa3isr 6€710T0 U CEporo 0J0Ba, OEI0TO U KPaCHOTO
dochopa. HekoTopbie MeTaIbl 1 HEMETAIBI ¢ KOTUYECTBOM BeriecTBa 1| Mosb. MoOSIpHBII
00beM Ta3000pa3HbBIX BEIIECTB.

Jlabopamopuwie onvtmal. 6. O3HaKOMIIEHHE C KOJUIEKIIMEN MeTaioB. 7. O3HaKOMIIEHHE C
KOJUIEKIIMEW HEMETAJJIOB.

Tema 3. CoeiHeHMs XMMHYECKHUX 3J1eMeHTOB (14 1)




Crenenb okuciaeHus. CpaBHEHUE CTENEHU OKHCICHUSA U BaJleHTHOCTU. OmpenerneHue
CTEIICHN OKHUCIICHUsI DJJIEMEHTOB B OWHapHbIX coeauHeHusx. CocraBiaeHue ¢Gopmyl
OMHAPHBIX COSTMHEHUM, 00U cT0CO0 MX HA3BaHUM.

BunapHbple coeMHEHUS METAUIOB U HEMETAJUIOB: OKCHJBI, XJOPHIBI, CYIbQUABI U TIp.
CocraBnenue ux GopmyJI.

bunapubie coeqMHEHUST HEMETAJJIOB: OKCHUJIBI, JIETY4YHE BOJOPOJHBIC COCIUHEHUS, UX
cocTaB M Ha3BaHwus. [IpencraBuTenn OKCUIOB: BOJA, YIJICKHCIBIN Ta3, HEralieHas H3BECTb.
[IpencraBuTenu JETy4UX BOJIOPOJHBIX COCIUHEHUN: XJIOPOBOJAOPO] U aMMHAK.

OcHoBaHMs, UX COCTaB U Ha3BaHUs. PacTBopuMocTh OCHOBaHUM B Boje. [IpeacraBurenu
mieoueld: THAPOKCUABI HATpus, Kamusd u Kanpinus. [loHatme o0 wuWHAWKATOpax U
Kauy€CTBEHHBIX PEaKIHIX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukamus kucnot. I[lperncraButenu KuUCIOT:
cepHas, consHas, a3oTHas. [loHsThe o mkane kuciaoTHocTu (mkana pH). M3MeHenme
OKpPAaCKH UHJAUKATOPOB.

Conm Kak NpoOU3BOJHBIE KUCJIOT M OCHOBaHUM, UX COCTAB W Ha3BaHUs. PacTBOpUMOCTH
coneil B Boze. [IpencraBurenu comeit: Xxaopua HaTpus, KapooHaT U GpocdaT KaabIusl.

Mozenu KpUCTAJUIMYECKUX PEHIETOK XJIOpUIa HATpus, anMmasa, okcuaa yriepoaa (IV).
KucnotrHo-menounsle HMHIUKATOPHI, H3MEHEHHE HX OKpPackKd B Pa3JIMYHBIX Cpejax.
YHuBepcaabHbI HHANKATOP U U3MEHEHHE €ro OKpackH B pa3nuuHbiX cpenax. [llkana pH.

Jlabopamopusie onvimel. §. O3HaKOMIICHHE C KOJUIEKIIMEH OKCHIOB. 9. O3HaKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KauecrBenHas peakuus Ha yriekucibiid ras. 11. Onpengenenue pH
PacTBOPOB KHUCIIOTHI, IIeJI0O4YH U BOABL. 12. OnpeneneHue pH TMMOHHOTO U SIOJIOYHOTO COKOB
Ha cpe3e miaonoB. 13. O3HakomiieHWe ¢ KoJuiekiued cosedd. 14. O3HakOMIJICHHE C
KOJUIEKIMEW BELIECTB C Pa3HbIM TUIOM KPUCTAJNIMYECKOM pemeTrku. HM3roroBieHue
MOJIEJICH KPUCTAUTMYECKUX pemeTok. 15. O3nakomiaeHue ¢ 00pa3oM ropHOM MOPO/IbI.

Tema 4. U3meHeHusi, Mpoucxoasnme ¢ emecrsamu (12 1)

[TonsTue siBjIeHUN, CBI3aHHBIX C U3MEHECHUSIMH, TPOUCXOIAIIMMU C BEIIECTBOM.

SIBneHus, CBSA3aHHBIE C HW3MEHEHHUEM KPUCTAUIMYECKOTO CTPOCHHUS BEIIECTBA IMpHU
IMOCTOSIHHOM €ro coctaBe, — (¢u3n4eckue sBiacHUsA. Dusnmdyeckue sBICHHS B XUMHU:
TUCTUJUISALNS, KPHUCTAJIIW3alUs, BBINIApMBAaHWE W BO3TOHKA BENIECTB, (UIBTPOBAHUE U
HEeHTpUQyrupoBaHue.

SIBrieHus, CBsSI3aHHBIE C H3MEHEHHUEM COCTaBa BEILIECTBA, — XHUMHUYECKHUE pPEaKLUH.
[Ipu3Haku ¥ ycIOBUS MPOTEKAHHUS XUMUUYECKUX peakiuil. Beinenenune TeroTel U cBeTa —
peakiuu ropeHus. [lonsTre 06 9K30- U SHAOTEPMHUUECKUX PEAKIUIX.

3aKOH COXpPaHEHUS MAacChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. 3HAUEHHE HHJIEKCOB U
koo unrentoB. CocTaBleHHe ypaBHEHHI XUMUYECKUX PEAKIIHi.

Pacuersl mo xuMHYeCKUM ypaBHEHUSM. PemieHue 3amady Ha HaXOXJICHHE KOJIHMYECTBA,
Macchl uiId oObeMa MPOAYKTa pEaKIUu MO KOIWYECTBY, MAacce€ WIU O00bEMYy HCXOIAHOTO
BeniecTBa. PacueTsl ¢ HCITOIB30BAHUEM MOHATHS «JI0J», KOTJa UCXOJHOE BEIISCTBO JAaHO
B BHUJE€ pacTBOpa C 3aJaHHOM MacCOBOW J[0JE€H PacTBOPEHHOrO BEIIECTBA WM COAECPKHUT
ONPEJICICHHYIO JTOJIF0 TPUMECEN.

Peakunn  pasnoxenus. IlpencraBieHne o0  CKOpPOCTHM  XMMHUUYECKHUX  pEaKLHM.
Karanuzaropel. ®epmenTtsl. Peakunu coennuenus. Katanutnyeckne M HEKaTaaIUTHYECKUE
peakuu, oOpaTUMble U HeoOpaTUMble peakiuu. Peaknuu 3amemnieHus. Psiig akTUBHOCTH
METaJJIOB, €r0 MCII0Jb30BaHUE ISl TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHHS PEAKIIUNA
MEXIy MEeTajulaMd U KUCIOTaMH, PEaKUUid BBITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB MX
coiet apyrumu Metayuilamu. Peakmuum oOmena. Peaknuu HeWTpanu3amuu. Y CI0BUS
MPOTEKAHUS peakinii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XMMHYECKHMX pEakUWid Ha TNpHUMEpEe CBOMCTB BOABL. Peaknus pas3noxeHus —
3JIEKTPOJIU3 BOAbI. Peaknuu coeirHeHnus — B3aUMOJEHCTBUE BOJBI C OKCHUJIAaMH METAJIJIOB U
HEMETAJIJIOB. Y CJI0BHE B3aMMOACHCTBHS OKCHI0B METAIJI0B M HEMETAIIOB ¢ Bojgou. [loHsTue




«TUOPOKCUIBI». Peaknum 3aMelleHnss — B3aMMOJEHCTBHE BOJbI C MeTalaMu. Peakuuu
oOMeHa — TUAPOJIN3 BELIECTB.

Hemoncmpayuu. [Ipumepsl Gpu3nuecKkux sBICHUN: a) TUIaBJieHHE NapaduHa; 0) BO3rOHKa
uoja uiau OEH30MHOI KUCIOTHI, B) PACTBOPEHHE OKPAILICHHBIX COJe; I) nuddy3us aymucThx
BEILECTB C TOPsLIEH JIAMIIOUYKH HAKATIUBAHUS.

[Tpumepbl XMMHYECKHX SBICHHI: a) ropeHue wmarHus, ¢ochopa; 0) B3aumoneicTBue
COJITHOM KHUCJIOTBI C MpamMoOpoM WM MeloM; B) mnonyueHue rujapokcuna meau (II); r)
PacTBOpEHHE MOJYYEHHOTO THUIPOKCHIA B KHUCIOTax; J)B3aumojenicteue okcunaa meau (II) c
CEpHON KHCIIOTOM NpU HAarpeBaHUU; €)pa3lioKEHHE IMepMaHraHata Kallus; >K) pa3JioKeHue
MEPOKCHIa BOAOPOJa C MOMOIIBIO AUOKCHA MapraHila U KaTayia3bl KapToQens WIH MOPKOBH;
3)B3anMO/ICIiCTBIE pa30aBICHHBIX KUCIOT C METAIIJIAMH.

Jlabopamopusvie onvtmer. 16. llpokanuBanue Meau B IUIAMEHM CHUPTOBKU. 17.3amelienue
Menu B pactBope xiopuaa meau (1) sxenezom.

Tema S. Ilpaktukym 1. [lpocreiiinue onepaunu ¢ BeuecTBoM (3 4)

1. IlpaBuna TexHUKH Oe30macHOCTH mpu paboTe B XUMHUECKOM KabuHete. Ilpuemsl
oOpareHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM M HarpeBarelbHbIMH TpuOopamu. 2.[Ipuznaku
XUMHYeCKUX peakuuid. 3. IlpuroroBieHue pacTBopa caxapa M pacdyeT ero MacCoBOM JOJU B
pacTtBope

Tema 6. PactBopenne. PacTtBopbl. CBOHCTBA PACTBOPOB 3J1eKTPOJMTOB (18 1)

PactBopenne kak ¢u3uko-xumuveckuii mpouecc. lloHsTHe o THApaTax W
Kpuctamuioruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTHM Kak MOJENb 3aBUCUMOCTHU
pPacTBOPUMOCTH TBEPJIbIX BEIIECTB OT TeMmrepaTyphsl. HachilieHHbIE, HEHACHIIICHHBIE U
MEPECHIIIEHHBIE PACTBOPBI. 3HAUEHUE PACTBOPOB ISl IPUPOBI U CEIBCKOTO XO351CTBA.

[TonsiTne 00 HIAEKTPOIUTHYECKONW JTHMCCOUHMALMHU. DJIEKTPOIUTHl U HEIICKTPOIUTHI.
MexaHu3M JUCCOUUAIMUA BJIEKTPOJIUTOB C PA3JMYHBIM XapakTepoM CBs3u. CTeneHb
AJEKTPOIUTUUECKON nucconnanu. CUIbHbBIC U CIa0bIe JIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU BJIEKTPOIUTHUECKON aAuccounanuu. MlonHble ypaBHEHHS
peakuuii. Peakuum oOMeHa, uaymnme 10 KOHIIA.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. Juccomumanuss KUCJIOT U UX CBOMCTBAa B CBETE TEOPUU
AJEKTPOJUTUYECKON JHUCccOlManu. MOJIeKyJIapHble W HMOHHBIE YPaBHEHHS pEaKLHil.
B3auMopelicTBUEe KHUCIOT C METaulaMHu. JJIEKTPOXMMHUYECKUU Pl HANPSKEHUM METallIoB.
B3aumoseiicTBHE KUCTOT C OKCUIAMH METaIoB. B3aumMoelicTBre KUCIOT
C OCHOBAHUSMU — peakuus HeuTpanuzanuu. B3auMonelcTBue KHCIOT C COJISIMHU.
Hcnonb3oBanue TaOMUIBI PACTBOPUMOCTU JUJISI XapPaKTEPUCTUKU XUMHYECKHUX CBOWCTB
KHUCJIOT.

OcHoBanusl, ux knaccupukanus. Jlucconuanuss OCHOBaHUM U UX CBOMCTBAa B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON Auccounanuu. B3anmonelictBrue ocHOBaHU ¢ consamu. Mcnonb3oBaHue
TaOJUIBI  PACTBOPUMOCTH [UJII  XAPAKTEPUCTUKH XHUMHUYECKHUX CBOMCTB OCHOBAaHHUU.
B3auMoneicTBue menoden ¢ OKCHIaMU HEMETaJlJIOB.

Counu, UX TUCCOIMAIIMS U CBOMCTBA B CBETE TEOPUH DIICKTPOJIHUTHUECKONU THCCOIHAIIUH.
B3aumoneiicTBue coneit ¢ MeTanaaMu, 0COOEHHOCTH dTUX peakiuid. Bzaumopeiicteue coneit
¢ cossimu. Mcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH XHUMHUUYECKHUX
CBOMCTB COJIEH.

OO6o0mienne cBeeHn 00 OKCHIaX, UX KIacCU(UKAIINU U CBOM CTBAX.

['eneTnueckue psabl MeTalja UM HeMeTauia. [eHeTndeckas CBSI3b MEXAYy KiaccaMu
HEOPTaHUYECKUX BEIIECTB.

OKHUCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OnpeneneHne CTENEHEW OKUCICHUS U DJIEMEHTOB, OOpa3yIIMX BEIECTBAa Pa3HBIX
KiaccoB. Peakuuu WOHHOTO OOMEHAa M OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUH.
OKuCIUTENh U BOCCTAHOBUTEIH, OKUCIICHUE U BOCCTAaHOBJICHHE.




CocraBiieHUE ypaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUH METOIOM
AJIEKTPOHHOTO OanaHca.

CBoiicTBa TMPOCTHIX BEIIECTB — METAUIOB W HEMETAJIOB, KHUCIOT M COJICH B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA.

Jlemoncmpayuu. VictibiTaHue BEIIECTB M HMX PACTBOPOB HA DIIEKTPOIPOBOTHOCTD.
3aBUCUMOCTD 3JIEKTPOMPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIEHTpauuu. JBuxKeHue
OKpAIIICHHBIX HMOHOB B JJIEKTPHUYECKOM Tojie. B3ammoneicTBHE ITMHKA C CEpOM, COJSTHOU
kucioroit, xsopunoM wmeau (ll). Topenme wmaruus. BsanmopeiicTBue XJIOpHOH H
CEepPOBOJOPOTHOMN BOJIBI.

Jlabopamopnsie onvimeur. 18. B3aumopelcTBHe pacTBOPOB XJIOpUAA HATpPUs M HUTpaTa
cepebpa. 19. [Tonydyenrne HEpaCTBOPUMOTO THAPOKCHIA H B3aUMOJEHCTBUE €r0 ¢ KHCIOTAMH.
20. B3aumopeicTBHE KHCIOT C OCHOBaHMAMH. 21. B3amMopeHcTBHE KHUCIOT ¢ OKCHAAMU
MeTauioB. 22. BsaumopaeilicTBHe KHUCIOT ¢ MeTamiamMu. 23. B3anmoneiicTBHe KHCIOT C
colsaMu. 24. BzaumopeicTBre mienodei ¢ KuclioTaMu. 25. B3ammongeiicTBHE IICIOYCH C
OKcuJaaMu HeMmeTannoB. 26. BzaumopericTBue menoyei ¢ coyisimu. 27. [lonydenue u cBoicTBa
HEpPacTBOPUMBIX OCHOBaHUU. 28. B3auMopeiicTBUE OCHOBHBIX OKCHUJOB C KUCIOTaMH. 29.
B3aumogeiicTBe OCHOBHBIX OKCHIOB ¢ Bomou. 30. B3anmMomeiicTBHE KUCIOTHBIX OKCHIOB C
merouamu. 31. BanmomeiicTBHE KHCIOTHRIX OKCHJIOB ¢ BOo#. 32. B3aumojeiicTBre coyei ¢
kuciaoTaMu. 33. BzaumMonelictBue coiel ¢ nieaodaMu. 34. BzauMogencTsrue cojiel ¢ COJIIMU.
35. BzaumopeiicTBue pacTBOPOB COJIEH C METaIaMH.

Tema 7. IlpakTukyMm 2. CBoiicTBa pacTBOPOB 3JIeKTPOoJuTOoB (1 1)
1. Pemenue skcriepuMeHTaIbHBIX 3a1a4.
IoBTOpenue. UToroBblii KOHTPOJIb 3HAHUI 32 107 (1 U)
(pe3zepsHoe 6pemsi)

9 KUIACC (2 4 B Heeno, Bcero 684)
Beenenue.
O01mas XapaKTepUCTHKA XUMHYECKHX 3JI€MEHTOB M XUMHUYecKHX peakumii. Ilepuoguyeckuid
3axoH 1 Ilepuoanyeckasi cucTeMa XMMHYECKHX 2JIEMEHTOB
J. 1. Menaeneena (10 u)

XapakTepuCcTUKa DJJEMEHTa 10 €ro IojoxeHuw B Ilepuonnueckoil cucreme
xuMuyeckux saemeHToB J[. 1. MengeneeBa. CBolicTBa OKCUIOB, KMCIIOT, OCHOBAaHHUI U COJCH
B CBETE TEOPUH IJIEKTPOJIUTUUECKON JUCCOLMUAIMN U OKUCIEHHUS-BOCCTAHOBIICHHUS.

[Tonsitue o mepexoAHbIX dnemMeHTaX. AMGOTEpHOCTh. ['eHeTHYeCKui psii MEepPexoTHOTO
3JIEMCHTA.

[lepuoguueckuit 3akoH u llepuomnueckas cucrema XuMuUueckux osneMmeHTtoB [l WM.
Mengeneena.

XUMHYECKass OpraHU3alus XKMBOM M HEXKUBOM NpUpPOAbl. XUMHUYECKUH COCTaB sapa,
MaHTHU U 3€MHOM KOpbl. XMMHYECKHE JIEMEHTBI B KJIETKaX JKUBBIX OpPraHu3MoB. Makpo- u
MHKPODIJIEMEHTBIL.

O06o0uieHne cBeeHNI 0 XUMUYecKUX peakuuax. Kiaccupukanusa XuMUUECKUX peakui
M0 pPa3NUYHBIM TPHU3HAKAM: «UHUCIO W COCTAaB PEArUPYIOIIMX M OOpa3yIOIIMXCS BEIIECTBY,
«TernoBoil 3¢ deKT», «HanpaBIEHHE», «M3MEHEHHME CTENEeHEW OKHUCIEHUS BJIEMEHTOB,
00pa3yIoIux pearupyromre BemecTBay, «has3ay, «MCloIb30BaHHE KaTaTu3aTopay.

[IonaTne o ckopocTH XHMHUUYECKOW peakiuu. DakTopsl, BIMAKOIAE HAa CKOPOCTH
XUMU4eckux peakiuii. Karanuzarops! u karanus. MTHruOUTOpsl. AHTHOKCHIAHTHI.

Memoncmpayuu. Paznuuanpie dopmbl Tabmunel J[. M. MenneneeBa. Moaenu aTOMOB
anemMeHToB | — 3-ro mepuonoB. Mojenb CTpOGHHS W MHOTO Imapa (IMOMEepeyHBI paspes).
3aBUCUMOCTh CKOPOCTHM XUMHYECKOW pEakuMh OT NPUPOJbl PEArupyrolnuX BeEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKIMHU OT KOHI[EHTPAIMU PEarupyIOUIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMUUYECKON PEaKIUH OT TIOMIAJN CONMPUKOCHOBEHHUS Pearupyronux
BEIECTB («KHUISIIHUKA CIIOH»). 3aBUCHMOCTh CKOPOCTH XMUMHUYECKOW PEaKIMH OT TeMIepaTyphl




pearupyromux BeniecTB. ['OMOT€HHBIM W TETEPOreHHbINM Kataiau3bl. DepMeHTATHBHBIN
KaTanus. IHruoupoBaHue.

Jlabopamopnusie onvimet. 1. IloiydyeHne ruapoKcHa IMHKA U UCCIIEI0BAaHUE €r0 CBOMCTB.
2. MopenupoBanue nocrtpoeHus Ilepuoauueckoil cuctemMbl XMMHUYECKHUX 3nneMmeHToB [l U.
Menneneesa. 3. 3amelieHue xene3oM Meau B pactBope cyinbdara meau (Il). 4. 3aBucumocTs
CKOPOCTH XHMHYECKOM peakiud OT MPUPOJbl pearupyrollux BeIIeCTB Ha MpUMeEpe
B3aMMOJICUCTBUS KUCJIOT ¢ METAJUIaMU. 5. 3aBUCUMOCTb CKOPOCTH XMMHMYECKOW PEaKUUU OT
KOHIIEHTPALlUM PEarupyroliux BEHIECTB HAa MNPUMEpPE B3aUMOJEUCTBUS IUHKA C COJISTHOU
KUCJIOTOW pa3iMyHOW KOHLEHTpanuu. 6. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakuuu OT
MJIOMIA I CONPUKOCHOBEHUS PEarupymroluux BemecTB. 7. MoJeaupoBaHUE «KUIISAIIETO
ciosi». 8. 3aBUCHMMOCTb CKOPOCTHM XMMHYECKOW pEaKUUu OT TEMIIepaTypbl pPearupyronimx
BELIECTB Ha Npumepe B3aumojelcTBus okcuna meau (ll) ¢ pactBopom cepHOM KHUCIOTHI
pa3Iu4HON TeMIiiepaTrypsl. 9. PasznoxeHue nepokcuaa BOAOPOAA C NOMOIIBK OKCHIa MapraHia
(IV) u xaramaszel. 10. OOHapyxeHHE Karana3bl B HEKOTOPBIX MHILNEBBIX MpoaykTax. 1.
HNurubupoBanue B3aMMOJICHCTBUS KUCIOT C METaJUIaMU YPOTPOITUHOM.

Tema 1. Metasuibl (14 )

[Tonoxxenue metamwioB B llepuonunueckoi cucrteMe XUMHYeCKHX 3yemMeHTOB [, U.
MenpeneeBa. Metamnyeckass KpUCTaUIMYECKash pelIeTka M MeETajuIMdecKass XUMHUUYecKas
cBa3b. OOmue ¢usnueckue cBorcTBa MeramnoB. CIulaBel, UX CBOWCTBAa U 3HAUYCHHUE.
XUMUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEIICH, a TAaK)KE B CBETE MX IMOJIOKEHUS B
3JEKTPOXUMHUECKOM DSy HampsoKeHui MetamioB. Kopposus MeTamioB U criocoObl 60pbObI ¢
Heil. Metamisl B mpupojie. O01me crocoobl UX MOJTyYeHHUs.

O0mas xapakTepUCTHKA IIEJOYHBIX MeTa/1oB. Metannel u npupoge. OOmue
criocoOsl ux monydeHus. Crtpoenue atomoB. lllenounsie MeTamibl — MNPOCTHIE BEIIECTBA.
BaxxHeiilme coelMHEHHS IETOYHBIX METAIIOB — OKCHUIbI, TUIPOKCUILI U CONH (XJIOPHIBI,
KapOOHAThI, Cylb(aThl, HATPATBI), UX CBOWCTBA M TMPUMCHCHHE B HApPOJHOM XO3SHCTBE.
Kanuiinbie ynoopenus.

Ob0mas xapakTepucTHKa 3JieMeHTOB riaaBHod moarpynnsl |l rpynnei. Ctpoenue
atoMoB. lllemoyHO3€eMeNbHBIE METalIbl — MPOCThIE BellecTBA. BakHeWline coeauHEeHUs
IEJIOYHO3EMEbHBIX METANIOB — OKCHJIBI, THAPOKCUIBI M COJU (XJIOPUIbI, KapOOHATHI,
HUTpPATHI, CynbdaTel, pocdathl), UX CBOICTBA U MPUMEHEHNE B HAPOJIHOM XO3SIICTBE.

Amomunuii. CTpoeHue aToma, (QU3MYECKHE U XUMHUYECKHE CBOWCTBA Ha MPOCTOTO
BemecTBa. CoenMHEHUs] alIOMUHHS — OKCHA M THUIAPOKCHI, X aM(pOTEpHBIA XapakTep.
Baxuenmue conu antoMuHus. [IpyMeHeHre aIIOMUHUSA U €r0 COCAUHEHUM.

Kenezo. Ctpoenue aroma, puznuecKkne MU XUMHYECKHE CBOMCTBA IMPOCTOTO BEIIECTBA.
['eneTnueckue psiabl Fe?* u Fe®*. Baxmueiimme conu xenesa. 3HaueHHe Keles3a W €ro
COEJIMHEHUM IJIsl IPUPOABI U HAPOJHOIO XO35KCTBA.

Jemoncmpayuu. OOpa3ipl METOYHBIX U EI0YHO3EMENbHBIX MeTamoB. OOpasIlbl CIIJIaBOB.
BzaumoneiicTBue HaTpus, IUTUSA U KAIbLIUS ¢ BOAOM. B3anMoneicTBue HaTpusi © MarHus ¢
Kuciaopoaom. BzaumopelictBue MetaiioB ¢ HemeTtauiamu. [lonyueHune ruapokcuaa xenesa
(1) u (111).

Jlabopamopnsie onvimer. 12. B3aumoneicTBUe pacTBOPOB KUCIOT M COJIEH C METaJIaMHU.
13. Oznakomsienne ¢ pynamu d>xenesza. 14. OxpammBaHMe TUUIAMEHHU COJISIMH IIETOYHBIX
MeTainoB. 15. B3aumonelictBue kanpuust ¢ Bojgoi. 16. IlomyueHue ruapokcuaa Kalblus U
ucciegoBanue ero cBouctB. 17. IlonmydyeHune ruapokcuaa aatOMUHUS W HCCIEIOBAHHUE €ro
cBoiicTB. 18. B3aumoneiicTBue xene3a ¢ coyussHOW kuciotoi. 19. IlomydeHue rugpokcuaos
xenesa (1) u (111) 1 u3ydenue ux cBONCTB.

Tema 2. IIpakTuxyMm 1. CBOHCTBA METAJUIOB M X COeAMHEHMII (24)
e PemeHne >KCIEpUMEHTAIBHBIX 3a7ad Ha pACMO3HABaHWE U TIOJYYCHHE COEIUHEHUU

METAJLJIOB.

Tema 3. Hemerauaasl (254)




OOmass xapakTepuCTHKa HEMETAJIOB: TMOJoKeHHue B [lepuomuueckoil cucreme
xumuyeckux snemeHtoB J[. WM. MenngeneeBa, O0COOCHHOCTH CTPOCHHUSI aTOMOB,
anekTpooTpunarenbHocTh (D0) kak Mepa «HemetamudHocTuy, pan D0. Kpucrammuyeckoe
CTPOEHHME HEMETAJJIOB — MIPOCTHIX BELIECTB. AjutoTponus. u3nyeckrue cBONCTBa HEMETAJUIOB.
OTHOCUTENTBHOCTD MOHATUN «METAJUD» U «HEMETaJL».

Boapopoa. Ilonoxenne Bogopoaa B [lepuoanueckoi CHCTEME XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue atomMa M MOJIEKYIbl. PU3NYECKHME M XUMHYECKHE CBOWCTBA
BOJIOpPO/Ia, €r0 MOJIYyYEHUE U IPUMEHEHUE.

Bona. Crpoenue monekyinsl. Bogopoanas xumuueckas cBs3b. dusnyeckue cBolcTBa
BOJIbI. AHOMaJIMU CBOMCTB BOIbL. [mapodunbHbie u ruapodhoOHBIE BemecTBa. XUMHUYECKUE
cBoiicTBa Boabl. KpyroBopoT Boabl B mnpupoje. Bomoounctka. Aspamusi Boabl. briToBbIe
¢unbTpel. MUHEpaabHBIE BOJBL. JMCTUIIIMPOBAaHHAS BOJA, €€ MOJIYyUYEeHHUE U IPUMEHEHHE.

O0mas xapakrepucTuka rajoreHoB. Ctpoenue aromoB. IIpocuno BemecTBa u
OCHOBHBIE COEJJMHEHHS TaJlOTEHOB, UX cBolcTBa. KpaTkue cBenenus o xyiope, 6pome, ¢prope u
noe. [IpuMeHenue rajoreHoB U UX COCJUHEHUM B HAPOJAHOM XO3SHCTBE.

Cepa. CrpoeHmne aToma, alJIOTPONUs, CBOWCTBA M NPUMEHEHUE DPOMOHMYECKOH Cephl.
Oxkcuast cepol (1V) u (VI), ux nonydyenue, cBoiictBa u npumeHenue. CepHas KHCIOTa U €€
COJIM, UX IPUMEHEHUE B HAPOJHOM Xo03silicTBe. [Ipon3B0OICTBO CEpHON KUCIOTHI.

Azot. CTpoeHre aToMa U MOJIEKYJbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHUAK, CTPOEHUE,
CBOIiCTBa, moyiyueHue U npumeHeHue. Coiau aMMOHUS, UX CBOIcTBa U nmpuMmeHeHue. OKcuabl
azora (II) m (IV). A3oTHas KucCIOTa, €€ CBOWCTBA M NpPUMEHEHHE. HHUTpaThl MU HUTPHUTHI,
npobiieMa uX COoEepKaHUs B CEIbCKOX039MCTBEHHOM MPOYKIIMHU. A30THBIE YA00pEHUS.

®ochop. CtpoeHue aroma, auIOTpOmNusi, CBOWCTBa Oenoro M KpacHoro ¢ocdopa, HX
npuMmenenne. OcHoBHblE coenuHeHus: okcua (ochopa (V) m oprodocdopHas Kuciora,
docdarsr. DocopHbie yaoOpeHusl.

Yraepoa. CtpoeHue aroma, aJuIOTPOIHsI, CBOMCTBA MoauduKammid, mpumMeHeHne. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHaThl: KaJlbLUT, COJAA, MOTAIl, HX
3HauUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemumnii. Ctpoenue aroma, KpUCTAUIMYECKUA KPEMHHUM, €ro CBOWCTBA M IPUMEHEHHE.
Oxkcun kpemuusi (IV), ero mpupoansie pasHoBuAHOCTH. CHUNUKATBL. 3HAYCHHE COEAMHEHUU
KpEMHUS B )KMBOW U HEKUBOU mpupoje. [ToHsATHE 0 CUITUKATHOM MPOMBIIIIIEHHOCTH.

Jemoncmpayuu. O6pa3iibl raloreHOB — IPOCTBHIX BELIECTB. B3aumojeiicTBue rajsoreHoB c
HaTpUeM, C aJIIOMUHHEM. BpiTecHeHue XJIOpoM OpoMa WM HOJla U3 PacTBOPOB HX COJIEH.
B3aumopeiictBue ceppl ¢ MeTalylaMM, BOJOPOJOM M  KHCIOpOJOM. BzammoneiictBue
KOHILIEHTPUPOBAHHON a30THOM KHUCJIOTHI C Menplo. [loriomenne yrieM pacCTBOPEHHBIX
BEIIECTB WJIM ra3oB. BoccraHoBieHue meam M3 ee okcuaa yriém. OOpasusl NPUPOIAHBIX
COeNMHEHUN xJyopa, cepwl, (ocdopa,yriaepona, kpemuus. OOpas3lpl BaXKHEHIIUX IS
HapoJHOI0 Xo3sicTBa Cynb(}aToB, HUTPATOB, KapOoHATOB, (ocdaToB. OOpasubl cTekia,
KepaMHUKH, LIEMEHTA.

Jlabopamopnwie onvimui. 20. 1lonydyenue n pacnozHaBanue Bojxopona 21. HMcecnenoBanue
MOBEPXHOCTHOTO HATsDKEHUS BOJbI, 22. PacTBopeHHe NepMmaHraHara Kajldsg WJIH MEIHOTO
Kyrnopoca B Boje. 23. T'mapatauus o6e3BoxkeHHoro cyibdarta menu (Il). 24. Mzroronenue
TUIICOBOTO oOTmedarka. 25. O3HakOMJIEHHWE C KOJUJIeKIHEH OBITOBBIX (QUIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MUHepaldbHOW Bonbl. 27. KauecTBeHHass peakuus Ha
rajoreHu1-uoHel. 28. [lomyuenue m pacnoszHaBaHnue kuciopoga. 29. I'opeHue cepbl Ha
Bo3zlyxe U B kuciopoze. 30. CpoiicTBa pa3daBieHHON cepHON KUCTOTHL. 31. M3ydeHne cBONUCTB
ammuaka. 32. PacnosnaBanue coineir ammonus. 33. CBoiicTBa, pa30aBiIeHHOW a30THOMU
KHUCIJIOTHL. 34. B3aumoelicTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Menblo. 35. ['opeHune
dochopa Ha BO3ayxe m B kmciopoxae. 36. PacnosnaBanue Qocdaros. 37. ['opernue YIJIsS B
kuciopoae. 38. IlomyueHue yroiapHOM KHUCIOTHI W u3ydeHue €€ cBoictB, 39. Ilepexon
kapOboHatoB B ruapokapOonarsl. 40. Paznoxxenue ruapoxkap6onara Hatpus. 41. [lonyuenue
KPEMHEBOU KHCIIOTHI U U JIyUEHHE €€ CBOWUCTB.



Tema 4. [IpakTuky™m 2. CBoMCTBa coeMHEHN HEMETAJLIOB (3 1)
1. Pemienue skcniepuMeHTaNbHbBIX 3a7a4 1o TeMe «lloarpynmna rajioreHoBy.
2. Pemienue skciepuMeHTANbHBIX 3a1a4 1o Teme «lloarpymnmna kuciopoaay.
3. [Nonmy4yenue, cobupanme U pacro3HaBaHUE Ta30B.
Tema 5. O00011eHNEe 3HAHMM 0 XUMHH3a KYPC OCHOBHOM MIK0JIbI. IloaroroBka K
rocyaapcrsennoii urorosoi arrecranmu (FCHA) (14 9)

(4 u. pezepenoe epems)

[lepuonuueckuii 3akoH u Ilepuoauueckas cucteMa XuMHYecKux sjeMeHtoB [ U.
MenneneeBa. @PU3M4ECKUI CMBICII MIOPSAAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB IIEPUOAA U TPYIIIIHI.
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COCAUMHEHUH B MEPUOAAX U TPYIIaX B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB AJIEeMEHTOB. 3HaueHue [leproanueckoro 3aKoHa.

Buabl XuMHUeCKHX CBS3€M M THIBI KPUCTAUIMYECKUX pPEHIETOK. B3anMOCBsA3b CTpOEHMS U
CBOWCTB BELIECTB.

Knaccudukanus XUMHUECKHUX peaklIMid [0 pPa3IMyHbIM MpH3HAKaM (YUCIO M COCTaB

pearupyronx 1 o0pa3yrIIuXcs BEIIECTB; HAIWMYNE TPaHUIIB pa3zaena ¢as; TernoBoi d¢hdekr;
W3MEHEHUE CTENEeHEW OKUCIEHHsT AaTOMOB; HCIIOJIb30BAHME KaTallM3aTopa; HaIpaBJICHHE
nporekanus). CKOpOCTh XMMUYECKUX peakuui U (akTopsl, Baustomue Ha Hee. OOpaTuMoCTh
XUMHUYECKUX PEAKLUH U CIOCOOBI CMEIIEHUSI XUMUYECKOTO PAaBHOBECHSI.
IIpocTeie U cinoxHbIe BemecTBa. Merauibl 1 HeMeTasuibl. [ eHeTnueckue psaapl MeTalia, HeMeTajlia
u nepexogHoro meramwia. OKCUABI U TUIPOKCUIBI (OCHOBAaHHS, KHUCIOTHI, aM(OTepHbIe
TUAPOKCHIBI), OHM. MX cocraB, kimaccudukamus v oOIMEe XWMHUYECKHE CBOWCTBA U THETE
TEOPUU JIEKTPOIUTHUECKON JUCCOLUALIH.



I[Inanupyembie pe3yabTaThl H3yUeHUs] Y4eOHOr0 MpeaMeTa

8 KJIACC (24 B Henento, Bcero 68 4acoB)

Kou-
Ha3zBanmne
TeMbI BO I[Inannpyemble 00pa3oBaTe/ibHbIE Pe3yJbTATHI
JaCcoB
Bsenenue 4 Ipeamernsbie:

Yuawuiica nayuumcs:

HCIIOTh30BATh MPU XaPAKTEPUCTUKE BEIIECTB MOHATHS:
«aToOM», «MOJIEKYJIay, «XUMHUCCKUHN AIEMEHT», «XUMUYCCKHUI
3HAK, HJIA CUMBOJ», «BEIIECTBOY», «IIPOCTOE BEIIECTBOY,
«CJI0’KHOE BEIICCTBOY, «CBOMCTBA BEILIECTBY, «XUMUUYCCKUE
SIBIICHUST», «(DU3HUECKHE SBICHUSNY, «KOAIDPUIUEHTHI», KHHICKCHI»,
«OTHOCHTEJIbHAS aTOMHAS Macca, «OTHOCUTEIIbHAS
MOJICKYJISIPHAST Maccay, «MaccoBas JIOJIs DIIEMECHTAY;

3Hamb: IPEIMETHI U3YUEHUS €CTECTBEHHOHAYUHbBIX
JTUCIUTUIINH, BTOM YMCIIe XUMHUU; XUMHUYECKHe CUMBOJIBL: Al, A(g,
C, Ca, Cl1, Cu, Fe, H, K, K, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus
Y TIPOU3HOIICHUE;

KJ1accu(UIIUPOBATh BEIIECTBA M0 COCTaBY HA MPOCTHIE U CIIOKHBIE;
pasnuyaTh: TeJa U BEIIeCTBA; XUMHUYCCKUI AJIEMEHT U TIPOCTOE
BEIIICCTBO;

OTIMCHIBATH: (POPMBI CYIIECTBOBAHUS XUMHYCCKUX DIICMEHTOB
(cBOOOHBIC aTOMBI, TPOCTHIC BEIIESCTBA, CJI0KHBIC BEIIECTBA);
tabnmanyto Gopmy Ilepuoanueckoil CHCTEMBbI XUMUYECKHIX
3JIEMCHTOB; IOJIOJKEeHHUE 3j1eMeHTa B Tabiuie J[. 1. Menneneena,
WCIIONTB3YS MOHATHUS «IICPUOJI», «TPYIIIAY, «TJIaBHAS MOATPYIIIAY,
«1oO0YHas OJrPYIIa»; CBONCTBA BEIIECTB (TBEPABIX, XKUJIKHX,
ra3o00pa3HbIX);

OOBSICHATH CYITHOCTh XUMHUUECKUX SBICHUU (C TOUKH 3pEHUS
ATOMHO-MOJICKYJISIPHOTO YUCHHS) U UX MPUHIIUITAATEHOE OTIMYHE
OT (PU3HYECKUX SBJICHUM;

XapaKTepHU30BaTh: OCHOBHBIC METO/IbI M3yUCHHS €CTECTBEHHBIX
TUCHUIUTHH (HaOMI0IeHne, DKCIIEPUMEHT, MOJIETUPOBAHUE);
BEIIIECTBO 10 €r0 XMMHIECKOW opMyIie COrIacHO IUIaHY:
KaueCTBEHHBIN COCTaB, TUI BEHIECTBA (MIPOCTOE MIIH CIOKHOE),
KOJINYECTBEHHBIN COCTaB, OTHOCUTEIbHASI MOJICKYJIIpPHAS Macca,
COOTHOIIIEHHE MacC AJIEMEHTOB B BEIIECTBE, MACCOBBIE JIOJIH
3JIEMEHTOB B BEUIECTBE (JJ1s1 CIOKHBIX BELIECTB); POJIb XUMUH
(TIONOXKUTENBHYIO M OTPUIIATEIBHYIO) B )KU3HU YEJIOBEKA,
apryMEHTHPOBATh CBOE OTHOIICHHE K ATOU Mpodieme;
BBIUHCIATH OTHOCUTEIbHYIO MOJIEKYISPHYIO Maccy BeIleCcTBa U
MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COCIMHCHUSX
MIPOBOJIUTH HAOIIOJCHUSI CBOMCTB BEIIECTB U SBJICHUA,
MIPOUCXOJISIINX C BEMICCTBAMHU;

co0Ir01aTh TpaBUiia TEXHUKU O€30MMaCHOCTH MPH MPOBEACHIT
Ha0II0AeHUH 1 1Ta0OpaTOPHBIX OIBITOB.

Yuamuﬁcn noJiyuum 603MOIHCHOCMb HAYUUMCA:
ONPCACIIATh Hp06J'ICMLI, T. €. YCTaHABJIMBATb HCCOOTBCTCTBUC
MCXKAY KEJITAaCMBbIM U ﬂeﬁCTBHTeHBHBIM;

COCTAaBIIATh CIOKHBIN MJIaH TCKCTA,




BJIAIETH TAKUM BUJIOM M3JIOKEHUS TEKCTA, KaK ITOBECTBOBAHME;
MOJI PYKOBOJCTBOM YUHTEIISI IPOBOJAUTH HEMOCPEICTBEHHOE
HaOIIOICHHE;

M0JI PYKOBOJCTBOM yUHTEIsI 0ODOPMIISITH OTUET, BKITFOYAIOIITU I
OmMcaHue HAOIIOACHUS, €ro Pe3yIbTaTOB, BEIBOJIOB;
MCIOJIb30BATh TAKOH BUJ MBICIIEHHOTO (MI€aTHHOTO)
MOJICIIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAHKE (HA MPUMEpe
3HAKOB XUMUYECKHUX AJIEMEHTOB, XUMUICCKUX (HOpMYI);
MCIIOJIB30BATh TAKOW BUJ MaTEPHAIBHOTO (IIPEIMETHOIO)
MOJICIMPOBaHUS, KaK (pu3ndecKkoe MOAeIUpOBaHNE (Ha IpuMepe
MOJICITMPOBAHKS aTOMOB M MOJICKYJI);

MOJTy4aTh XUMHUYECKYI0 HHPOPMAIIHIO U3 PA3TMYHBIX HICTOYHUKOB;
OTpeeATh OOBEKT U aCIeKT aHaIM3a U CUHTE3a;

OTPECNISITh KOMIIOHEHTHI 00hEKTa B COOTBETCTBHH C ACIIEKTOM
aHaJIM3a U CHHTE3a;

OCYIIECTBIISTh KAUECTBEHHOE U KOJMYECTBEHHOE OMMCAHUE
KOMITOHEHTOB O0OBEKTA;

OTIPEIeTISATh OTHOIICHHS O0BEKTA C IPYTUMH 00HEKTAMH;
OTIPENIEIISATh CYNIECTBEHHBIE TPU3HAKH O0BCKTA.

Tema 1.
ATOMBEI
XUMHAYECKHA
X
DJIEMEHTOB

IIpeameTHbIe:

Yyamuiica HAyYUTCH:

HCII0JIb30BATh IPH XapAaKTEPUCTUKE aTOMOB IIOHATHUS: «IIPOTOHY,
CHEUTPOHY, «AIIEKTPOH», «KXXUMUYECKUH JIEMEHT», «KMaCCOBOE
YUCII0», «A30TOI», «AJIIEKTPOHHBIN CI0N», «IHEPTeTUYECKUI
YPOBEHBY, «3JEMEHTBI-METAJIIbD», «3J1E€MEHThI-HEMETAIIIbI»; IPU
XapaKTEPUCTUKE BEIIECTB IOHATUS «MOHHAS CBS3bY», «HOHBDY,
«KOBAJICHTHAs HENOJISIPHAA CBA3b), «KOBAJIEHTHAsI MOJISIpHAs
CBSI3b», «QJIEKTPOOTPULIATEIIBHOCTDY, «BAJICHTHOCTH,
«METAJUIMYECKAs CBA3bY;

OIIMCHIBATH COCTaB U CTPOEHUE aTOMOB JIEMEHTOB C
nopsiikoBeIMA HoMepamu 1—20 B [lepuonnueckoii cucreme
xuMudeckux 3yeMeHToB J[. 1. Menneneena;

COCTABIIATH CXEMBI PACIIPEACICHUS dJIEKTPOHOB 110
AJIEKTPOHHBIM CJIOSIM B JIEKTPOHHOM 000J0UYKE aTOMOB; CXEMBbI
00pa3oBaHUs pa3HbIX THIOB XMMUYECKOU CBS3U (MOHHOI,
KOBAJIEHTHOH, METaJUINYECKOM );

OOBACHATH 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHYECKUX
AJIEMEHTOB (3apsA0B SJep aTOMOB, YKCIIa 3JIEKTPOHOB Ha
BHEIIHEM JJIEKTPOHHOM CJIO€, YUCIIO 3aIOIHAEMBIX JJIEKTPOHHBIX
CJI0€B, PaINyC aTOMa, JIEKTPOOTPULIATEIBHOCTh, METAJUINYECKUE
¥ HeMeTaJllInuecKre CBOMCTBA) B MEPHOIaX U Tpymmax (TIaBHBIX
noarpymnmax) [lepponuueckoit cUCTEMBl XUMUUECKUX
anemeHTOB [[. 1. MenneneeBa ¢ TOUKU 3pEHUS TEOPUHU
CTPOEHUSI aTOMa;

CpaBHUBATh CBOMCTBA aTOMOB XMMHYECKUX DJIEMEHTOB,
HaxOoJAIIMXCA B OJTHOM NIEPUOJE WU TJIaBHOW MOArPYIIIE
[leprnoanyeckol CUCTEMBI XUMUYECKUX 3J1IeMeHTOB [[. 1.
MemnpeneeBa (3aps10B s/iep aTOMOB, YUCIIa HIEKTPOHOB Ha
BHEIIHEM JJIEKTPOHHOM CJIO€, YUCIIO 3aII0IHAEMBIX 3JIEKTPOHHBIX
CJIOE€B, PAANyC aTOMA, JIEKTPOOTPULATEIBHOCTh, METAJUTNYECKUE
U HEMETaJlJIM4YeCKHe CBOWCTBA);

JIaBaTh XapaKTEPUCTUKY XUMHUUYECKUX JIEMEHTOB IO UX




noioxxeHuto B [leproamveckoit cucreMe XUMHUUECKUX 3JIEMEHTOB
. . MenpaeneeBa (XMMUYECKU 3HAK, TOPSIAKOBBIM HOMED,
Mepuo/, TpyImna, HOATPyIa, OTHOCUTEIbHAsI aTOMHas Macca,
CTPOCHHUE aToMa — 3apsJl S/Ipa, YUCIO MPOTOHOB U HEUTPOHOB B
sape, o0IIee YMCo IEKTPOHOB, paclpeaeicHue SJISKTPOHOB 110
AIIEKTPOHHBIM CJIOSIM);

ONPEALIATh TUI XMMUUYECKOH CBsI3H 10 (GOpMYJIe BEIIESCTBA;
MPUBOAUTH IPUMEPHI BEIIECTB C Pa3HBIMH THIIAMHU XUMUYECKON
CBSI3H;

XapaKTEepU30BaTh MEXaHU3MbI 00pa30BaHMS KOBAJIICHTHOMN CBS3U
(oOMEHHBIN ), HIOHHOU CBSI3U, METAJIINUYECKON CBSI3H;
YCTaHABJIMBATh MPUYNHHO-CIICICTBEHHBIE CBSI3U: COCTAB
BCIECTBA — THI XUMHYECKOH CBSI3H;

COCTaBIATH ()OPMYJIBI OMHAPHBIX COSTUHECHHH 10 BaJICHTHOCTH;
HaXOJUTh BAJCHTHOCTh JIEMEHTOB 110 opMyIsie OMHAPHOTO
COCIUHCHMSI.

Yuyamuiicst MOJy4YUT BO3MOKHOCTh HAYYUTCSH:
(dbopMynupoBaTh TUIOTE3Y 10 PELICHUIO IPOOJIeM;

COCTAaBJIATH IIJIaH BBIIOJIHEHUS yueOHOM 3a/1auu, peleHus
po0JsieM TBOPUYECKOTO U IOMCKOBOT'O XapaKTepa, BbIMOIHEHUS
IIPOEKTA COBMECTHO C YUUTEIIEM;

COCTaBJIATh TE3UCHI TEKCTA; BIaJAETh TAKUM BUJIOM M3JI0KEHUS
TEKCTa, KaK ONMCAHMUE;

UCIO0JIb30BAaTh TAKOH BUJ MBICJICHHOTO (M€aIbHOTO)
MOJICJIMPOBAHUS, KaK 3HAKOBOE MOJIEJINPOBaHUE (HA IpUMEpPE
COCTaBJICHUs cXeM 00pa30BaHUsl XMMHUECKOH CBA3H);
HCII0JIb30BaTh TAaKOW BUJI MAaTEPUAIBHOIO (IIPEAMETHOTO)
MOJIETTUPOBAHHUSI, KAaK aHAJIOTOBOE MOJIEIMPOBAHHUE;
MCII0JIb30BaTh TAKOW BUJ MaTEepHAIbHOTO (IPEIMETHOIO)
MOJIETMPOBaHUs, KaK GU3NUECKOEe MOJEIUpOBaHUe (Ha MpuMepe
Mojiesiell CTPOEHUSI aTOMOB);

oTpeaensaTh O0BEKThl CPABHEHMS U ACIIEKT CPaBHEHUsI O0BEKTOB;
BBINIOJIHATH HEMOJIHOE OJHOJIMHEHHOE CPAaBHEHUE; HETIOJIHOE
KOMIUIEKCHOE CPaBHEHUE; MTOJTHOE OJTHOJIMHENHOE CPAaBHEHHE.

Tema 2.
IIpocteie
BEII[ECTBA

IIpeameTHbIe:

Yyammiica HAy4YuTCH:
HCIIOJIb30BATh IIPU XapaKTEPUCTUKE BEIIECTB MTOHITHUSA:
«METAJUIbI», «IIIACTUYHOCTDY, KTEIIONPOBOIHOCTEY,
«QJIEKTPOIPOBOJHOCTBY, KHEMETAILIBI», «AJUIOTPOIIHS,
«aJUIOTPOIHBIE BUOU3MEHEHHU S, NI MOAU(PHUKALIUNY;
ONMUCHIBATh MOJIOKEHUE DJIEMEHTOB-METAUIOB U 3JIEMEHTOB-
HeMeTasuloB B [Ieproauyeckon cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
W. Mengeneena;
KJIACCU(HUIMPOBATH MPOCThIE BEIIECTBA HA METAJLIBI U
HEMETaJLIbI, SJIEMEHTBHI;
OIIPEACIIATh IPUHALICKHOCT HEOPTAHUYECKHUX BEILECTB K
OJIHOMY M3 U3Y4YEHHBIX KJIACCOB — METAJUIbl U HEMETAJLIBI;
JI0Ka3bIBaTh OTHOCUTEIBHOCTD JEJICHUS IIPOCTHIX BEIIECTB Ha
METAJJIbl 1 HEMETAJLIIBI;
XapakTepu30BaTh o0IIMe PU3NYECKUE CBOMCTBA METAIIIOB;
YCTaHABJIMBATh NPUUYNHHO-CIECTBEHHBIE CBI3H MEXKIY




CTPOCHUEM aTOMa M XUMUYECKOH CBS3bIO B IIPOCTHIX BEIIECTBAX
— MeTaJlaxX U HeMEeTaJlIax;

00BACHATH MHOTO0Opa3ue MPOCThIX BEUIECTB TAKUM (aKTOpPOM,
Kak aJlJIOTPOIHS; OMUCHIBATh CBOMCTBA BEIIECTB (Ha MpUMepax
MIPOCTHIX BEIIECTB — METANIOB U HEMETAJUIOB);

coOJIroAaTh MpaBuiIa TEXHUKU 0€30MacCHOCTH MPHU MPOBEACHUN
Ha0I0IeHUH U 1a00paTOPHBIX OIBITOB;

MCIIOJIb30BaTh P PEIICHUU PACUETHBIX 3a/1a4 MOHATHS:
«KOJIMYECTBO BEIIECTBA», «MOJIbY», «IIOCTOSHHAsI ABOTaIpoy,
«MOJISIpHAsI Maccay, «MOJIIPHBIN 00BEM Ta30B», «KHOPMAaJbHEIE
YCIIOBHSY;

MPOBOJUTH PACUETHI C UCIIOJIL30BAHUEM MOHSATUI: «KOJTUYECTBO
BEILECTBA», «MOJISIpPHAS Maccay, «MOJISIPHBIA 00BEM ra3oBy,
«IOCTOSIHHASA ABOTaAPO».

Yyammiicsi HOJY4YUT BO3MOKHOCTb HAYYUTCS . COCTABIISTh
KOHCIIEKT TEKCTa;

CaMOCTOSITENILHO MCII0JIb30BaTh HEIIOCPEACTBEHHOE HAOIIOICHUE;
CaMOCTOSITEIbHO OPOPMIISITH OTUET, BKIIOYAOLIUI ONUCcaHUe
HaOJII0EHUS, €r0 Pe3yJbTaTOB, BHIBOJOB;

BBITIOJIHSTH MOJTHOE KOMILIEKCHOE CPaBHEHUE; BHITIOJIHITH
CpaBHEHME IO aHAJIOTHH.

Tema 3.
CoenuHeHu
o
XAMHYECKH
X
9JICMCHTOB

14

IIpexmeTHbIe:

Yyammiicss Hay4YuTCH:
HCIIOJIb30BATh MIPHU XapaKTEPUCTUKE BEILIECTB IMOHATUS: «CTEIEHb
OKHCJICHUS», «BATIEHTHOCTBY, OKCUABI», OCHOBAHHUSI,
«ILETIOUN», «KAYeCTBEHHAS PEeaKIUs», «UHIUKATOPY, «KUCIOTHI»,
«KHUCJIOPOACOIEPKALINE KUCIOThI», «OECKUCIOPOIHbBIE KUCIOThI»,
«KUCIIOTHAsI Cpefiay, «IIeNIOUHas Cpellay, KHeUTpaabHas cpeiay,
«ukana pH», «conu», «amopgHbIe BelecTBay,
«KPUCTAJNINYECKUE BEIECTBAY», «KPUCTAIIMYECKAs peLIeTKay,
«WMOHHAasl KpUCTaNInYecKas pelieTkay, «aToMHas
KpUCTaJUTHYECKas PEIIeTKa», «MOJEKYyIsapHas KpUCTaTnYecKas
pelieTKay, «MeTalInYecKasi KpUcTalinueckas perieTka,
«cMecny;
KJIACCU(PHUIIMPOBATh CJIOKHbIE HEOPTaHUYECKHE BEIIECTBA M0
COCTaBY Ha OKCH/Ibl, OCHOBAHUS, KUCJIOTHI U COJIM; OCHOBaHMS,
KHMCJIOTBI U COJIA 110 PACTBOPUMOCTH B BOJIE; KUCIOTHI 11O
OCHOBHOCTH U COJEPKAHUIO KUCIIOPOAa;
OTIPEAENATh NPUHAAJIEHKHOCTh HEOPTaHUYECKUX BEILIECTB K
OJTHOMY M3 U3YYEHHBIX KJIaccOB (OKCHJIbI, JETYYHe BOAOPOIHbIE
COEIMHEHMS, OCHOBAHUSI, KUCIIOTHI, COJIN) IO GopMyJIe;
OINMCHIBATh CBOMCTBA OTJENbHBIX NPEACTaBUTENEH OKCUI0B (Ha
IpUMepPe BOJIbI, YIJIEKUCIIOrO ra3a, HerameHo! U3BECTH ), JTEeTYUnX
BOJIOPOJIHBIX COEAMHEHUH (Ha MpUMepe XJIOPOBOI0OPOIa U
aMMHaKa), OCHOBaHUH (Ha MpUMepe THAPOKCUIOB HATPHUS, KaJIHS
U Kalblus), KUCIOT (Ha IpUMEpE CEpHOM KUCIOTHI) U cojell (Ha
MpuMepe XJopuaa HaTpus, kKapOoHaTa Kanbius, hocdara
KaJbIIus);
OTpENIENATh BaJIGHTHOCTh U CTETIEHb OKUCJICHHS 3JIEMEHTOB B
BEIIECTBAX;
COCTaBJISITH (DOPMYJITBI OKCHIOB, OCHOBAHHH, KHCJIOT U COJICH T10




BaJICHTHOCTSIM U CTETICHSIM OKHCJICHUS 3JIEMEHTOB, a TaKKe
3apsiaM HOHOB, YKa3aHHBIM B Ta0IUIle pACTBOPUMOCTH KHCIIOT,
OCHOBAaHHHU M COJICH;

COCTaBJIATh Ha3BaHMS OKCHUJIOB, OCHOBAHM I, KHCIIOT U COJICH;
CpaBHMBATh BaJCHTHOCTh U CTETIEHb OKUCIICHUS; OKCHUBI,
OCHOBaHUS, KUCIOTHI M COJIU IO COCTaBY;

HCIIOJB30BaTh TaOJIUIly PACTBOPUMOCTH AJISI ONIpeeTIeHUS
pPacTBOPUMOCTHU BEIIECTB;

YCTaHABIIMBATh T€HETHYECKYIO CBSI3b MEXK]ly OKCUJIOM U
TUAPOKCHUIOM U HA00OPOT; MPUINHHO-CIICICTBEHHBIC CBSI3H
MEXIy CTPOCHUEM aTOMa, XUMHUUECKON CBA3BIO U TUIIOM
KPHUCTAJUIMYECKON PEIIETKH XUMUUYECKUX COCTUHECHU;
XapakTepu30BaTh aTOMHbIE, MOJIEKYJISIPHbIE, HOHHBIE
METaUIMYECKUE KPUCTAIUTMUECKHUE PEIIETKHU; CPEeay pacTBoOpa ¢
MOMOIIIbIO IKabl pH;

MPUBOJIUTH IPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU
KPHUCTAJUIMYECKON PEIIeTKH,

MPOBOJANTH HAOIIOICHUS 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMH,
MPOUCXOISIINMU C BELIECTBAMH;

co0JIr01aTh TpaBUJIa TEXHUKU O€30MMACHOCTH TPH IMTPOBEICHUHT
HaOII0JICHUH U OTIBITOB;

HCCIIEIOBATh CPEly pacTBOpa C MOMOIIBIO UHAUKATOPOB;
AKCHEPUMEHTANIbHO Pa3INyaTh KUCIOTHI U MIETOYH, MOJIb3YSICh
WHINKATOPAMH;

MCIIOJIb30BATh MPH PEUICHUHU PACUETHBIX 3a/1a4 MOHITHS
«MaccoBas JI0JIs JIEMEHTA B BEILIECTBEY, «MACCOBAsH 101
pPacTBOPEHHOTO BEIIECTBaY», «00BEMHas 101l Ta3000pa3HOTO
BEILIECTBAY;

MPOBOJIUTH PACUYETHI C UCIIOIB30BAaHUEM MOHATUN «MaccoBas J10Jis
AJIEMEHTAa B BEIIECTBEY, «MACCOBAs JIOJISI PACTBOPEHHOTO
BEII[ECTBaY, «00bEeMHasl 10J1s Ta3000pa3HOTO BEIIECTBAY.
Yuamuiicsi MOJy4UT BO3MOKHOCTh HAYYHTCSI:

COCTaBJISITh HA OCHOBE TE€KCTa TaOJIMIIBI, B TOM YHCIIE C
npuMenenueM cpencts UKT;

MO/ pYKOBOJCTBOM YUMTEIS IPOBOJAUTH OMOCPEIOBAHHOE
HaOJII0IEHHE;

MOJ1 pYKOBOACTBOM yUUTENsI OOPMIISITH OTUET, BKITFOYAIOITUI
OTIMCaHHE YKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BRIBOJOB;
OCYIIECTBIATh HHIYKTHBHOE 000011eHNEe (OT EAUHUYHOTO
JIOCTOBEPHOTO K 00IIIeMy BEpPOSTHOCTHOMY), T. €. OPEAEIATh
o0111e CyniecTBeHHbIE TPU3HAKU JBYX U Oosiee 00BEKTOB U
¢uKcupoBaTh UX B POPME MOHATHUS I CYXKACHUS;
OCYIIECTBIATH IeAyKTUBHOE 00001IeH e (ToABEICHUE
€IMHUYHOTO JIOCTOBEPHOTO 101 00IIIee JOCTOBEPHOE), T. €.
AKTYaJIM3UPOBAThH OHITHE WIIH CY)KICHUE, U OTOKIECTBIATH C
HUM COOTBETCTBYIOIIHME CYIIECTBEHHBIC TPU3HAKN OJHOTO HIIH
0oJiee 00HEKTOB;

OTIPENIEIIATh ACTIEKT KiaccuduKaiuu;

OCYIIIECTBIATH KJIaCCU(DHUKAIIHIO,

3HATh M UCIOJIb30BaTh Pa3InyHble (OPMBI IPEACTABICHUS
KJIACCU(PUKAITUH.

Tema 4.

12

IIpenmerHsbie:




W3menenus,
IIPOUCXOsL
Iue ¢
BeIIleCTBaM
u

Yyamuiicss HAy4YuTCs:
HCIIOJIb30BATh IMPH XAPAKTCPHUCTUKE BCIICCTB IMOHATUA:
CIUCTWILISALUA», «IIEPErOHKA», «KPUCTAILIU3ALUSL»,
«BBITIAPUBAHHEY, «(DUIBTPOBAHHEY, «BO3TOHKA, HIIU
cyOnumanus», «0TCTauBaHUE», «IEHTPUPYrupoBaHue»,
«XUMHUYECKAs PeakLMs», «<XUMUUECKOE YPaBHEHUE, «PEAKIUU
COEIMHEHUS», «PeaKLUU PA3JI0KEHUD», «PEAKIIIH OOMEHa,
«peaKUUH 3aMEIICHUN», «PEaKIMU HEUTpaIu3anun»,
«3K30TEPMUYECKHE PEAKIINN», «IHIO0TEPMUUYECKHE PEAKLIUN,
«PEAKLUU TOPEHUS», KKATATU3ATOPBD», «(PEPMEHTHI,
«0OpaTUMBbIE PEAKIIUN», KHEOOPATUMBbIE PEAKLIUN»,
«KaTaJUTUYECKHUE PEAKIUN», «HEKATATUTHUYECKUE PEAKLIUMY,
«psiJ1 aKTUBHOCTH METAJUIOBY, «THAPOJIU3Y;
YCTaHaBJIMUBATb HPUIUHHO-CICACTBCHHBIC CBA3U MCIKAY
(bu3nueCcKUMH CBOMCTBAMH BEIIECTB U CIIOCOOOM pa3/ieeHHs
cMeceid;
O0OBSACHATH 3aKOH COXPAHEHUsI MacChl BELIECTB C TOYKU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHMUS;
COCTaBJISATh YPAaBHEHUSI XUMUYECKUX peakLUii Ha OCHOBE 3aKOHa
COXpaHEHHUsI MacChl BEIIECTB;
ONMCHIBATh PEAKIUH C IIOMOIIbIO €CTECTBEHHOI'O (PYCCKOI0 MM
pOIlHOFO) sSI3bIKA U A3bIKAa XUMHUU,
KJIacCU(PUIMPOBATh XUMUYECKUE PEAKLIUU IO YUCIY U COCTaBYy
MCXOJHBIX BEIIECTB M MPOTYKTOB PEAKINH; TEIIOBOMY 3 dexTy;
HaIpaBJICHUIO IPOTEKAHMSI PEaKIMK; YYACTHIO KaTalu3aTopa;
UCII0JIb30BaTh Ta0JIUIy pACTBOPUMOCTHU JJIs1 OIIPEIEIICHUS
BO3MOYKHOCTH NPOTEKAHUs peaklnii oOMeHa;
AJEKTPOXUMUYECKHUI Psii HAaNPsIKEHUN (aKTUBHOCTH) METAJLJIOB
JUIs OIIpeiesIeHNs] BO3MOXKHOCTH MPOTEKAHUS PEaKIUil MEXIY
METaJUIAMHU ¥ BOJHBIMH PACTBOPAMH KHUCIIOT U COJIEH;
HaO0JI0JaTh M ONHMCHIBATh MPU3HAKU U YCIOBUS TEUECHUS
XUMHUYECCKUX peaKHI/Iﬁ, Jc€JaTh BEIBOJbBI HA OCHOBAHHUHM aHaJIM3a
HaOJII0/IEHUH 32 SKCIIEPUMEHTOM;
MMPOBOAUTHE PACUYCTHI 0 XUMHUUYCCKHUM YPABHCHUAM Ha
HaXO0X/IeHHEe KOJIMYECTBA, MAaCChl UM 00beMa MPOAYKTa PeaKuu
10 KOJIMYECTBY, MAacCe WM 00bEMY UCXOJHOTO BEILIECTBA; C
HCIIOJIb30BAHUEM MOHATHS «I0JIs», KOTJla UCXOJHOE BEIIECTBO
JJaHO B BUJIE pacTBOpa C 3aJaHHOW MacCOBOM J0JeH
PacTBOPEHHOI'O BELIECTBA WM COJEPIKUT ONPENEIECHHYIO JIO0JII0
IIpUMeECEN.

Yyammiicst HOJY4YUT BO3MOKHOCTh HAYYUTCH
COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM YHUCIIE C
npuMmenennem cpeacts UKT;

CaMOCTOATEIbHO O()OPMIIATH OTUET, BKIIOYAIOIINMA OMCaHUE
JKCIIEPUMEHTA, €T0 PE3YJIbTAaTOB, BHIBOJIOB;

HCII0JIb30BATh TAKOM BUJ MBICIIEHHOTO (HU]1€aJIbHOI0)
MOJICJIMPOBAHMS, KaK 3HAKOBOE MOJIeIMpOBaHue (Ha MpUMepe
ypaBHEHUIH XMMUYECKUX PEaKIHii);

pa3nuyath 00bEM U COJIepiKaHNe OHITHIA;

pas3In4aTh poJOBOE U BUJIOBOE MOHATHS;

OCYILECTBIATh POJTOBUA0BOE ONPEACICHUE TIOHATUH.




Tema 5. 3 IIpenmerHbie:
[IpakTuKym Yyammiicsd HAYyYUTCHA:
1. oOpammarsces ¢ 1abopaTOpHBIM 000PYAOBAHHEM U
[Tpocretimm HarpeBaTeIbHBIMU TPUOOPAMH B COOTBETCTBUU C MPABHIIAMH
€ orneparuu TEXHUKHU 0€3011acHOCTH;

C BBITIOJIHATH MPOCTEHIIINE MPUEMBI pabOTHI C JTA00OPATOPHBIM

BEIIIECTBOM o0opynoBaHUEM: Ta00PATOPHBIM IITATUBOM; CITUPTOBKOM;
HaO0JI01aTh 32 CBOMCTBAMU BEIIECTB U SABJICHUSMH,
MPOUCXOISIINMU C BELIECTBAMH;
OTHMCHIBATh XUMHYECKUN IKCIIEPUMEHT C MIOMOIIIBIO
€CTECTBEHHOT0 (PYCCKOTO MJIM POJHOTO0) SI3bIKA U SI3bIKA XUMUH;
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA;
TOTOBUTH PACTBOPHI C OMPEACICHHONW MacCOBOM JT0Iei
pPacTBOPEHHOTO BEIIECTBA;
MPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIIO
PacTBOPEHHOTO B HEM BEILIECTBA.
Yyammuiicsi MOJY4YUT BO3MOKHOCTb HAYUYHMTCS . CAMOCTOSTEIHHO
MCIIOJIb30BaTh OMOCPEIOBAaHHOE HAOIIOIEHHUE.

Tema 6. 18 IIpenmerHble:

PacTBOpenu Yyammiicss HAyYHUTCH:

e. MCIIOJIb30BATh MPH XapaKTEPUCTHUKE MPEBPAIICHHI BEIIECTB
PactBopbl. MOHATHS: «PACTBOPY, «IJEKTPOITUTUYECKAS AUCCOIHALIHSI,
CaoiicTBa (QIEKTPOJIUTHI», «HEIJIECKTPOIHUTHI», «CTCIICHD JUCCOIMAIIII,
pacTBOpOB «CHJIbHBIE 3JIEKTPOIUTHD), «CIa0bIE AEKTPOIUTHD», «KATHOHBD»,

AIIEKTPOITUT «AQHUOHBI», KKUCIIOTBI», KOCHOBAHUS», «COJINY», KAOHHBIC
OB pEeaKIn», «HEeCoJIeo0pa3yIolre OKCUIbI», «COIe00pasyromme

OKCHJIBD», «OCHOBHBIE OKCHJIB», KKUCIOTHBIE OKCUJIBI», «CPEIHHUE
COJIN», «KUCJIBIE COJIN», KOCHOBHBIEC COJINY, «TEHETUYECKUU Pa»,
«OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHY, KOKUCIIUTENb,
«BOCCTAaHOBHUTEIbY, KOKHCICHHE, «BOCCTAHOBIICHUE,

OTIUCHIBATHh PACTBOPEHUE KaK (PU3UKO-XUMUUECKHUH MPOIIECC;
WJUTFOCTPUPOBATH ITPUMEPAMU OCHOBHBIE TTOJIOKEHUS TEOPUU
AIEKTPOJUTUUECKON TUCCOUMALNU; TEHETUYECKYI0 B3aUMOCBS3b
MEXIy BellecTBaMu (IIPOCTOE BEIIECTBO — OKCUJl — THJIPOKCH]L
— COJIb);

XapaKkTepu30BaTh 00IIHNE XUMUUECKHE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAHHI U COJIEW C MO3ULIUN TEOPUH
ANEKTPOIUTAYECKON AUCCOLMALINN; CYILIHOCTD JIEKTPOIUTUYECKOU
JVCCOLMAIINN BEIIECTB ¢ KOBAJICHTHOM IOJIIPHOM U MOHHOU
XUMHUUYECKOH CBSI3bI0; CYLIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIINI;

MIPUBOJIUTH IPUMEPHI PEAKLINM, [IOATBEPKAAFOIIUX XUMUYECKUE
CBOMCTBA KHCIIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBaHUH U
COJIEH; CYIIIECTBOBAHME B3aUMOCBS3U MEK/1y OCHOBHBIMU KJIaCCaMHU
HEOPraHWYECKUX BEIIECTB;

KIIACCU(UIIUPOBATH XUMUYECKUE PEAKIINH 110 «3MEHEHHIO
CTeneHel OKHUCIICHUS DJIEMEHTOB, 00Pa3yIOIINX pearupyromnme
BEILIECTBAY;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTHUECKON TUCCOIUALIUN
KHUCJIOT, OCHOBAaHUM U COJIEH; MOJIEKYJISIPHBIE, [IOJHBIE U
COKpaIllleHHbIE HOHHBIE YPABHEHU S PEAKIINI C yYaCTHEM




AJIEKTPOJINTOB; YPABHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIHii, UCTIONb3ys METOJI JIEKTPOHHOTO OallaHCca; YpaBHEHUS
peakiuii, COOTBETCTBYIOIINX MOCIEJOBATEILHOCTH («IIEMOUYKE))
IIPEBPALEHUI HEOPraHMUECKUX BEIIECTB Pa3JIMYHbIX KJIACCOB;
ONpENEATh OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJIEHUE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusX;

yCTaHaBJIMBATh IPUUNHHO-CIEACTBEHHbIE CBA3MU: KJIACC BELIECTBA
— XMMHMYECKHE CBOKCTBA BELIECTBA;

HaOJI0/1aTh U OMUCHIBATh PEAKLIUU MEXKITY AJIEKTPOJIUTAMU C
MTOMOIIBIO0 €CTECTBEHHOI'O (PYCCKOTO WIIM POJIHOTO) SI3bIKA U
SI3bIKA XUMUU;

MIPOBOJIUTH ONBITHI, HOATBEPKAAIOIINE XUMUUECKUE CBOUCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB.

Yyamuiicst MOJy4UT BO3MOKHOCTD HAYYUTCSH:
JleJ1aTh IOMETKH, BBIIIUCKHU, IUTUPOBAHUE TEKCTA; COCTABIATh
JIOKJIAJT;
COCTaBJISITh HA OCHOBE TeKCTa IpauKy, B TOM YUCIIE C
npuMmenenueM cpencts UKT;
BJIAJETh TAKUM BUJOM M3JI0KEHHSI TEKCTA, KaK PacCyKJICHHUE;
KCIIOJIb30BATh TAKOW BUJI MBICIIEHHOTO (M€aJIbHOTO) MOACIHPO -
BaHMS, KaK 3HAKOBOE MOJIeJIMpOBaHue (Ha MpUMepe YpaBHEHUMN
peakuuii JUCCONMAMN, HOHHBIX YPaBHEHUN pPEaKLui,
MOJTypEeaKL Ui OKUCIEHUS-BOCCTAHOBICHU);
pa3ianyaTh KOMIOHEHTHI JOKa3aTeNIbCTBA (TE3UC, ApIYMEHTHI U

(1)OpMy I[OK@BB.TGJ'IBCTBEI); OCYIICCTBIIATh NPAMOC HHAYKTHBHOC
JOKa3aTCIbCTBO.

(pezepsroe

Tema 7. 11 IIpeameTHbIe:
[IpakTukym 2. Yyammuiicst HAy4YuTCH:
CoiicTBa obOpamarbcs ¢ 1ab0paTOpPHBIM 000PYIOBAHUEM U
pacTBOpPOB HarpeBaTeJbHBIMU MPUOOPAMH B COOTBETCTBUHU C TIPAaBHIIAMU
3JIEKTPOJIUTOB TEXHUKHU 0€3011acHOCTH;
BBITIOJIHATH MPOCTEHIITNE TPUEMBI 00paIeHus ¢ 1a00paTOPHBIM
obopynoBaHuEM: 1a0OPATOPHBIM ITATUBOM, CIIUPTOBKOM;
HaOJ10/1aTh 32 CBOMCTBAMH BEILIECTB U SBJICHUSIMH,
MIPOUCXOISAIMMH C BELIECTBAMU;
OIMHKCHIBATh XUMHUYECKHUMN IKCIIEPUMEHT C MTOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POIHOTO) SI3bIKA U SI3bIKa XUMUU;
JIeJIaTh BBIBOJBI 110 PE3yJbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA
Yyamuiic moJay4uT BO3MOKHOCTb HAYYHUTCSH:
oTpenensaTh, HCXOAS U3 yueOHOH 3a1auu, HEOOXOIUMOCTh
HEIMOCPEACTBEHHOTO WJIM OTOCPEIOBAHHOTO HAOIIOACHNUS;
CaMOCTOSITeNTbHO (hOPMUPOBATH MPOTPAMMY IKCIIEPUMEHTA
IToBTOpEHN 1 BBINOSMHSIOT UTOTOBBIN TECT
e.
Ntoroserit
KOHTPOJIb
3HaHUM 32
rox




9 KJIACC
24 B HEACIIO, BCero 68 4acos.
Koa-
HasBanmue
Ne BO IInanupyemsblie o0pa3zoBaTe/bHbIE Pe3yIbTAThI
TeMblI 4ACOB
1 Bsenenue. 10 IIpenmerHbIe:
Ooas Yuyammiica HAyYuTCH:
XapaKTepucC UCIIOJIb30BaTh IPU XapaKTEPUCTHKE MPEBPALIEHUN BELIECTB
THKA NOHATUS: «XUMMUYECKAS] PEAKLHUS», «PEAKIUU COECAUHEHUS»,
XUMUYECKU «peaKkIUu  pas3IOXKEHHs», «peakuuu OOMEHa»,  «peakluu
X 3aMEILIEHUN», «PEeakUUyd HEUTpanu3aluu», «3K30TEPMUUYECKUE
JJIEMEHTOB peaKkuun», «3HJ0TEPMUYECKUE PEAKLUN», «00paTUMbIE PEAKLIUNY,
u «HEeoOpaTUMbIe PEAKLHUU», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
XUMHUYECKU peaKkun», «rOMOTE€HHBIE pPEaKLHUHN», «TETEPOTrE€HHbIE PEAKLUNY,
X peakuuil. «KaTAJIUTUYECKUE PEAKLUU», «HEKATAIUTHYECKUE pPEaKILUU»,
[lepnonnye «TermoBO  A(P(EKT  XUMHUYECKOH  peakuumm», «CKOPOCTh
CKHH 3aKOH XUMHUYECKON pPeaKkuu», «KaTaau3aTopy;
u XapaKTEepU30BaTh XUMUYECKUE 3JIEMEHTHl 1—3-T0 mepruoaoB
Ilepronuue no ux nosioxkeHutro B Ilepuoauyeckoil cucreMe XHMMHUYECKHX
CcKast aneMmeHToB J[. M. MeHnneneeBa: XUMUYECKUN 3HAK, HOPSAKOBBINA
cucrema HOMEp, IMEpHuoJl, Ipylna, MOATPYINa, OTHOCUTENIbHAs aTOMHas
XUMUYECKU Macca, CTpoeHue aromMa (3apsa sApa, 4YHCIO IPOTOHOB H
X HEUTPOHOB B sJpe, oOllee YHUCIO 3JIEKTPOHOB, paclpenesieHne
3JIEMEHTOB AJEKTPOHOB IO 3JEKTPOHHBIM CJOSIM, IPOCTOE BEIIECTBO,
J. . dbopmyna, Ha3BaHME M THUIl BBICIIETO OKCHUJA U TUIAPOKCHJIA,
Meunnenees JIETY4ero BOJOPOJHOIO COEAUHEHUS (1JIs1 HEMETAJIJIOB));
a XapaKTepU30BaTh oOmue XUMHUYECKHE CBOMCTBa
aM(OTEepHBIX OKCHJIOB U TUJPOKCUIOB;
IIPUBOJUTH IIPUMEPBI peakuui, HOATBEPXKAAFOIINX

XUMHUYECKHE CBOWCTBA aM()OTEPHBIX OKCHUJIOB U TUAPOKCH/IOB;

JaBaTh XapaKTePUCTUKY XUMHYECKUX PEAKIUNA MO YUCTY U
COCTaBy MCXOJIHBIX BELIECTB M IPOJYKTOB PpEAKLUH; TEIIOBOMY
3pQeKTy; HalpaBICHUIO NPOTEKAHMUS pEaKLUHUH; H3MEHEHUIO
CTENEHEN OKHUCJIEHUs DJIEMEHTOB; arperaTHOMY COCTOSIHUIO
MCXOJIHBIX BEILIECTB; YYaCTHIO KaTalu3aTropa;

OOBACHATP W TPHUBOAWTH NPHUMEPHI BIUSHUS HEKOTOPBIX
dakTopoB (HpUpoJia pearupyroIiMX BeIIeCTB, KOHIEHTpaLus
BEILECTB, JIaBJIEHUE, TeMIleparypa, KaTalu3aTrop, HOBEPXHOCTb
CONPUKOCHOBEHHMSl  pEarupyrollux BEUIECTB) Ha CKOPOCTH
XHUMUYECKHUX PEeaKInii;

HaOJIOIaTh W ONKCHIBATH YpPAaBHEHUS pEaKUUd MEXKIY
BELIECTBAMH C MOMOIIbIO €CTECTBEHHOI'O (PYCCKOTO WMJIM POJHOIO)
SA3BIKA U S3bIKA XUMUH,

MPOBOAUTH OMBITHI, MOJTBEPKAAIOIINE XUMUYECKHE CBOHCTBA
aM(pOTEpHBIX OKCHUIOB M THAPOKCHIIOB; 3aBUCUMOCTb CKOPOCTHU
XUMHYECKOW peakmuu OT pa3nuuHbiX (akTopoB (mpupona
pearupymroumux BEIIECTB, KOHIIEHTPALMS BELIECTB, J[AaBJICHUE,
TeMIlepaTypa, KaTajau3aTop, I[OBEPXHOCTh COIMPUKOCHOBEHUS
pearupyromnmx BemecTn).




Yyamuiicsi moJIy4YUT BO3MOKHOCTH HAYUYUTCH:

OmpeAensaTh 1elb Y4eOHOW MAesSTeNbHOCTH C IOMOIIBIO
YUYUTENS U CaMOCTOSITEIbHO, UCKATh CPEJICTBA €€ OCYIIECTBICHHUS,
paboTasi MO IUJIaHy, CBEPATh CBOM JICHCTBUS C LEJIBI0O U MPHU
HEOOXOJUMOCTU UCIPABIATh OUIMOKM C MOMOIIBIO YUHUTENS H
CaMOCTOSITEJIbHO;

COCTaBJISTh AHHOTALIMIO TEKCTa; Cco37aBaTh MOJEIU C
BBIACIICHUECM CYHICCTBCHHBIX XapaKTCPUCTUK O6'beKTa n
NpeICTaBICHUEM HX B MPOCTPAHCTBEHHO-rpaduyeckoil umu
3HAKOBO-CUMBOJIMYECKO opme;

ompeneNsiTh BHUAb KilaccupUKaUMu (€CTECTBEHHYIO U

HCKYCCTBEHHYIO);
OCYIIECTBIATHh MPSAMOE JICTYKTUBHOE JI0KA3aTEIbCTBO.
Tema 1. 14 IIpeamerHbie:
MerTamisl Yyamuiicss HayuYnTCs:

HCIOJIb30BATh MPU  XapPaKTEPUCTHUKE METALUIOB M HX
COCIMHEHUN TOHATHS: «METAIb», «PsJl aKTUBHOCTH METAJIJIOBY,
IIECIOYHBIC  METAIBI»,  «IISIIOYHO3EMCIBHBIC  METaJLIIbD»,
KCTO0JIb30BATh UX MPHU XapAKTEPUCTUKE METAIIOB;

JlaBaTh XapaKTEPUCTUKY XHMHUUYECKUX DJIEMEHTOB-METAILIOB
(IIEJIOYHBIX METAJJIOB, MarHUs, KaJIbIUs, aJJFOMUHHMS, JKeJIe3a) 1Mo
UX TnoJoxeHur B Ilepuoamyueckodl cucTeMe XHMHUUYECKUX
anemenToB J[. . MenneneeBa (XUMHYECKUM 3HAK, MOPSIIKOBBIN
HOMEp, NEPUOJ, Ipymia, MOATPYINa, OTHOCUTEIbHAs aTOMHas
Macca, CTpOCHHME aToMma (3apsj sAapa, YUCIO IPOTOHOB H
HEUTPOHOB B siJipe, 0OIIEe YMUCIO FJIEKTPOHOB, paclpeieeHHUe
AJEKTPOHOB IO DJJEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO,
dbopMyia, Ha3BaHUE U THUII BBICIIETO OKCUJIa U TUIPOKCHUIA);

Ha3bIBaTh COCJUHEHHUS METAJUIOB U COCTABIATH UX (POPMYIIBI
10 Ha3BaHMUIO;

XapakTepu3oBaTh  CTpoeHue, oOmue  (Qusnueckue
XHUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAIIOB;

OOBSACHATH 3aBUCHUMOCTh CBOWCTB (MJIM TPEJCKa3bIBAThH
CBOWCTBA) XUMHYICCKUX 3JIEMEHTOB-METAJIJIOB (panuyc,
METaTNYECKHE CBOMCTBA JJIEMEHTOB, OKHCIIUTEIILHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX HMHU
COCIMHEHUH (KHUCIIOTHO-OCHOBHBIC CBOMCTBA BBICIIUX OKCHIOB H
TUJIPOKCHUJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT
noJjioxkeHus: B Ilepuoguueckoil cucrteMe XMMHUYECKUX DJIEMEHTOB
J. . Menpeneena;

OIUCBHIBATh OOIIME XUMHYCCKHE CBOMCTBA METAJNIOB C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKAa U
SI3bIKa XUMMH;

COCTaBIISITh MOJIEKYJISIPHBIE ypaBHEHUS peaxkuui,
XapaKTEepU3YIOIIUX XHUMUUYECKHME CBOWCTBA METAMUIOB M HX
COCIMHEHUI, a TakXe DJJIEKTPOHHBIE YPaBHEHHUS TMPOILIECCOB
OKHCJICHUSA-BOCCTAHOBIICHUS; YPABHEHUS DJIEKTPOJIUTHUYECKOU
JIUCCOIMAIIMN; MOJIEKYJISIPHBIE, TTOJHBIE U COKpaIllEHHbIE NOHHBIE
YPaBHEHHUS PEAKLHUI C yYaCTUEM JIIEKTPOJIUTOB;
yCTaHaBIUBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXY
CTPOECHUEM aToMma, XUMHUYECKOH CBSI3bIO0, TUIIOM
KPUCTAJIMYECKON PENIETKH METAIJIOB M HMX COCIMHEHHM, HX




00muMH PU3NUECKUMHU U XUMHUYECKUMHU CBOMCTBAMH;

OITMCHIBATH XHUMHYCCKHUC CBOMCTBA IIEIOYHBIX i
IIECJIOYHO3EMENIbHBIX METAJJI0B, a TaKXKe allFlOMHUHHS U Kelle3a U
WX COCJUHEHUU « IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POJHOTO) S3bIKA U A3BIKA XUMHU;

BBIIIOJHATH, HAOIIOJAaTh U OIMCHIBAaTh  XUMHYCCKUH
OKCIIEPUMEHT HO  PACIO3HABAHUIO BAXKHEUIIMX  KAaTHOHOB
METaJJIOB, TUJIPOKCHI-UOHOB;

AKCIIEPUMEHTAIIBHO HCCIIEIOBaTh CBOMCTBA METAIOB M HUX
COCIMHEHUM, pemniaTh SKCIEPUMEHTAJIbHbIC 3aJayd 10 TeMe
«MeTamib»;

OMUCHIBATh  XMUMUYECKUUA  JKCIHEPUMEHT €  IOMOIIbBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA M SI3bIKA XUMUU,

MPOBOAUTH  PACYeThl IO XUMHUYECKHUM dopMmylaM U
YpaBHEHHUSAM PEAKIHUM, MPOTEKAIOIINX C Y9aCTHEM METAJIJIOB U MX
COCIIMHCHUM.

Yyammiics MoJIy4uT BO3MOKHOCTh HAYYHTCH

paboTaTh MO COCTABJIEHHOMY IUIaHY, MCIOJIb3Yys Hapsly ¢
OCHOBHBIMH U  JIONOJIHUTENbHBIE  CPEACTBA  (CIPaBOYHYIO
JUTEpATypy, cilokHble pudopsl, cpencrsa UKT);

C TIOMOIIBIO YUYHUTENs OTOMpATh AJIsl PEelIeHUs] yu4eOHBIX 3a7ad
HEOOXOJMMBbIE  CIIOBapH,  HHUUKIONEIUU,  CIIPABOYHHUKH,
AJIEKTPOHHBIE JUCKU;

COMOCTAaBIATh U OTOMPATh HMH(OPMAIUIO, IMOJYYCHHYIO W3
pPa3JIMYHBIX HCTOYHUKOB (CJIOBapH, 3HUUKIIONEANU, CIIPABOYHUKH,
HNIEKTPOHHBIE TUCKH, ceTh MHTEepHET);

MPEeNCTaBIATh HHYOPMAIUIO B BUIE TAOJIHI], CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4HciIe ¢ TpuMeHeHneM cpencts UKT;

O(QOpMIIATH CBOM MBICIM B YCTHOM M NHUCBMEHHOW peyu ¢
Y4e€TOM CBOMX Y4YEOHBIX U XU3HEHHBIX PEUYEBBIX CUTYyallui, B
TOM umcie ¢ npumenenueM cpencts UKT;

COCTaBJIATh PELIEH3UIO HA TEKCT;

OCYILIECTBIIATh JOKA3aTEIbCTBO OT POTHBHOIO.

Tema 2. 2 IIpenmerHbIe:
IIpakTrkym Yyammiicst HAy4YuTCH:
1. oOpamatbess ¢ J1aOOpaTOpHbIM  00OpYIOBaHMEM U
CaoiicTBa HarpeBaTeJIbHBIMU IPHUOOpaMU B COOTBETCTBUM C IpaBHJIaMU
METAJJIOB U TEXHUKU 0€30IaCHOCTH;
ux Ha0IoAaTh 3a CBOMCTBAaMHM METAJIOB U MX COEIUHEHUH U
COEIMHEHU ABJIICHUSIMH, IPOUCXOJAIIUMH C HUMH;
51 ONIACBHIBATh ~ XMMHWYECKHM  DKCIEPHUMEHT C  IOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMMUH;
nenaTh BBIBOJIBI o  pe3yibTaram MIPOBEAEHHOTO
JKCIIEpPUMEHTA.
Yyammiics HOJY4YUT BO3MOKHOCTh HAYYUTCH:
OTIpeNIeNsITh, HMCXOAs W3 Yy4eOHOW 3ajaud, HEeO0OXOJIMMOCTh
UCIIOJIb30BaHMs HAOIIOIEHUS UITH DKCIEPUMEHTA.
Tema 3. 25 | IIpenmeTHbIE:
Hemerann Yyammiicss HAy4YuTCH:

bl

HUCIIOJIb30BaTh pu XapaKTCPUCTHUKEC METAJIJIOB n ux




COCMHEHMI MOHATHS: «HEMETAIUIBI», «TAJIOTEHBD», «AJJIOTPOIHBIE
BHUJIOU3MEHECHUS», <GKECTKOCTh BOJBI», «BPEMEHHAs MKECTKOCTb
BOJBI», «IIOCTOSIHHAsI JKECTKOCTb BOJABI», «O0OIIasi >KECTKOCTb
BO/JIbIY;

J1aBaTh XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-
HEMETAJJIOB (BOJOPOJA, TallON€HOB, KHUCJIOpPOJa, CEPBI, a30Ta,
dbochopa, yraepoma, KpeMHHS) TI0 HMX TOJOXKECHUIO B
[lepuonuueckoit cucteMe XHUMHUYECKUX diemeHToB [, U
MengeneeBa (XMMUYECKHI 3HAK, MOPSIKOBBIA HOMEp, MEPHUO,
rpynmna, moArpyIna, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHHE
aToMma (3apsj sapa, Yucio MPOTOHOB U HEUTPOHOB B siApe, odliee
YU CIIO 3JIEKTPOHOB, pacnpeneneHue 3JIEKTPOHOB o
AJEKTPOHHBIM CJIOSIM), MMPOCTOE BEIIECTBO, (hOopMysa, Ha3BaHUE
U TUI BBICHIETO OKCHAA W TUIAPOKCUAA, (hopMmylia B XapakTep
JIETYy4ero BOJOPOIHOIO COCUHEHNUS);

Ha3bIBaTh COCJUHEHUS HEMETA/UIOB M COCTAaBJISATh UX
dbopMyIibl 110 HA3BAHUIO,

XapakTepu3oBaTh  CTpOeHUE, o0mme  (Uu3uuecKue U
XUMHUYECKHE CBOMCTBA MIPOCTHIX BEUIECTB-HEMETAJIOB;

OOBSICHATH 3aBUCUMOCTh CBOWCTB (MJIM TpeEJACKa3bIBaTh
CBOWCTBA)  XMMHUYECKUX  DJEMEHTOB-HEMETAIJIOB  (paauyc,
HEMETA/UIMYECKUEe  CBOWCTBA  JJIEMEHTOB,  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JEMEHTOB) U 00pa3yeMbIX HUMHU
coeluHEeHUH (KUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX OKCHIOB U
TUIAPOKCUJIOB, JEeTY4Yux BOJIOPOJIHBIX COEJIMHEHHUI,
OKHMCJIUTEIIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA) OT IMOJOXKECHHUS B
[lepuoanueckoil cucreme Xumuueckux osaemeHtor JI. W.
Menneneena;

ONHUCHIBATh OOI[ME XUMHUYECKHE CBOWCTBA HEMETAJNIOB C
MOMOIIIBI0 E€CTECTBEHHOTO (PYCCKOTO HJIM POJHOIrO) s3bIKa W
A3bIKa XUMUU;

COCTaBIIATh MOJIEKYJISIPHBIE ypaBHEHHUS peaKIuu,
XapakTepU3yrIUX XUMHUUYECKHE CBOMCTBA HEMETAJIOB M HX
COCIMHEHUM, a Tak)Xe OJJIEKTPOHHBIE YpPaBHEHHUS TIPOIECCOB
OKHUCIICHUSA-BOCCTAHOBIICHUS; YPABHEHUS BJIEKTPOIUTUUYECKOU
JIMCCOLMAIINH; MOJIEKYJISpHbIC, TTOJHbIE U COKPAIlEeHHbIE WOHHBIC
YpPaBHEHUS PEAKIIUN C yUaCTHUEM DIJIEKTPOJIHUTOB;

YCTAaHABJIMBATh TPUUYUHHO-CIEICTBEHHBIE CBA3U  MEXKIY

CTPOCHHMEM aTOMa, XMMUYECKOU CBSI3bI0, TUTIOM KPUCTAILNTUYECKON
pemieTKh HEMETANIOB M WX COCAMHEHUM, UX OO0IUMHU
(bU3UYECKIMU U XUMUYECKHUMU CBOWCTBAMU;
ONUCHIBATH ~XUMUYECKHE CBOMCTBAa BOJOpPOJIa, TaJOTCHOB,
KHCIIOpOJia, cepbl, a3oTa, ¢ocdopa, rpaduTa, anmasa, KpeMHUS U
WX COCIUHEHHH C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POJHOIO) SI3bIKAa M A3bIKa XUMHH;

ONUCHIBATh CIMOCOOBI YCTPAHEHUS JKECTKOCTH BOJBI U
BBITOJIHATh COOTBETCTBYIOUIMNA UM XUMUYECKUN SKCIIEPUMEHT;

BBITIOJHATH,  HAOMIOAaTh W ONHUCHIBATH  XUMHUYECKUU
OKCIIEPUMEHT MO PaClO3HABAaHUIO MOHOB BOJOPOJa WU aMMOHWUS,
cynbdar-, kapOoHaT-, cuiMkar-, ¢ocdar-, xiopua-, Opomua-,
WOJWI-UOHOB;

HKCIIEPUMEHTAJIbHO MCCIIEIOBATh CBOWCTBA METAUIOB U HUX




COCIUHCHUH,
«HemeTamnny
ONMHCHIBATh ~ XMMHMYECKHMUA  OAKCHEPUMEHT C  IOMOIIbIO
€CTECTBEHHOI0 (PYCCKOTO MJIM POJIHOIO) SI3bIKA U SI3bIKa XUMUU;
MPOBOJIUTh  pacyueThl IO XHUMHYECKUM dopmyram u
YpaBHEHUSIM PEaKIUi, MPOTEKAIOIIUX C y4acTHEM HEMETaUIOB U
UX COCIUHEHUH.

peliaTb JBKCICPUMCHTAJIBHBIC 3aJadd 110 TEMC

Yyamuiicl moJy4uT BO3MOKHOCTb HAYYHUTCS:

OpraHU30BBIBATh  y4yeOHOE  B3aUMOJCHCTBHE B  TpYIIe
(pacrmipeenaTh poiiu, 10roBapuBaThCs APYT C IPYIOM U T. [1.);

NpeaBUICTh (MPOTHO3UPOBATH) MOCIEACTBHUS KOJIEKTUBHBIX
pelLICHUN;

MMOHUMATh TMPHUYMHBI CBOETO HEyCleXa W HaXOJHUTh CIOCOOBI
BBIXO/JIa U3 3TOM CUTYyalluu;

B JMAJOT€ C YYHUTEIEM YYUThCS BBIpAOAThIBATh KPUTEPUU
OLICHKH U OMNpPEAENATh CTENEeHb YCIENIHOCTH BBIIIOJIHEHUS CBOEH
paboTel U pabOTHl BCEX, WCXONS M3 HMMEIONMUXCS KPUTEPHUCB,
COBEpIICHCTBOBATh KPUTEPUU OIICHKH U IMOJIb30BATHCS UMU B XOJI€
OIICHKH U CaMOOIIEHKH;

OTCTaWBaTh CBOIO TOYKY 3pEHHs, AapryMeHTHpPYsS ee€;
MOATBEPKIATh aAPTYMEHTH (DakTaMu; KPUTUYHO OTHOCHUTHCS K
CBOEMY MHEHHUIO;

CAylmiaTh JPYTruX, NBITATbCS MTPUHUMATH JAPYTYI0 TOYKY
3peHusi, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepar 1o onpeneneHHon Gopme;

OCYIIECTBIATh KOCBEHHOE Pa3/IeNUTEIbHOE 10Ka3aTeIbCTBO.

Tema 4. 3 IIpeamerHble:
IIpakTukym Yuyamuiicss HAyYnTCH:
2. oOpatarbcs c n1abopaTOpHBIM 000py1I0BaHHEM u
CaoiicTBa HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU C MPABUIAMHU TEXHUKU
COEIMTHEHU 0e30IMacHOCTH;
i HaOIr0/1aTh 32 CBOMCTBAMU HEMETAJUIOB M HMX COEJUHEHUH U
HEMETaJIo SIBIICHUSIMH, TIPOUCXOIIIAMHA C HAMU;
B OMHUCBHIBATH  XUMHUYECKUH  HDKCHEPUMEHT C  IMOMOUIbIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U S3bIKA XUMHM;
JieNaTh BBIBOABI 110 pe3yiibTaTaM MPOBEIEHHOI0 SKCIIEPUMEHTA.
Yuyamuiics moJry4uT BO3MOKHOCTh HAYYHTCH:
OTpeNeNiaTh, HWCXOAd U3 Y4YeOHOM 3amaud, HEeO0OXOIUMOCTh
UCIIOJIb30BaHMsI HAOJIOACHUS MIIM SKCIIEPUMEHTA.
Tewma 5. 18
O06001u1eHn
€ 3HaHWU
M0 XUMUH
3a Kypc
OCHOBHOM
IKOJTBI.
IToarorosk
aK
rocyaapcTB

€HHOU




UTOTOBOM
aTTecTaluu
(THUA)
(pezepsroe
epemsi)

Paznen 3. KajieHaapHo - TeMaTH4ecKoe IVIAHUPOBAHME

[Tpunoxenue 1. (8 ki1.)
[Tpunoxenue 2 . (9 xi1.)




