PABOYASA TIPOT'PAMMA 110 XUMUN
8-9 kiacc
IMMOSICHUTEJILHAS 3AITIUCKA

O0mas xapakTepucTUKa y4e0HOI0 nmpeaMera
PaGouass mporpamma cootBeTcTByeT DenepasbHOMY TOCYIapCTBEHHOMY CTaHAApTy OCHOBHOTO
obrrero oopazoBanus (mpruka3 MuHucTepcTBa 00pazoBanus U Hayku P® Ne 413 ot 17.05.12) .

VcXomHBIMU JOKYMEHTAMH JUIsI COCTaBJICHUS paboyveil POrpaMMBbI SBJISUTUCH:

1. ®enepanbhsiii 3akoH PO ot 29 nekadps 2012 roma Ne 273 — @3 «O6 obOpazoBanuu B Poccuiickoii
denepanumn.

2. ®I'OC ocHoBHOrO 0O6mero oopasoBanus ( mpukaz MuHUCTEpCcTBa 00pa3oBaHus U Hayku PD Ne
413 ot 17.05.12).

3. TlpumepHas ocHOBHasi 0Opa3oBaTelIbHAs MpOorpaMMa 0O0pa3oBaTeIbHOrO yupexaeHus. OCHOBHas
mkona/ [E.C. CaBunoB], M.: IIpocBemenue, 2011 (CtangapTsl BTOPOTO MOKOJICHUS).

4. Paboume mporpammbl. Xumus 7 — 9  kijaccel: ydeOHO-meronumdeckoe mocobue/ coct. T.JL.
["amOypresa, 2-e uza., nepepad. — M.: Ilpoda, 2013. - 159 c.

5. Tlporpamma ocHoBHOTO 001IeT0 0Opa3oBaHus mo xumuu. § — 9 knaccel. ABropsl O.C. NabpuensH,
A.B. Kymnuosa.

6. VYueoOnsi mman MBOY « 3namenckas COIl» Opmosckoro paitona OprioBckoii o6mactn2018-
2019yuebHoro roaa.

OO0yuenue BeIETCS MO yYeOHUKaM:

1. Xwumus: Bogssiil kype. 7 kiacc: yuebuux/ O.C I'abpuensn, U.I'. Octpoymos, A.K. Axiebun. —
M.: JIpoda, 2014.

2. Xumus. 8 knace: yueonuk/ O.C I'abpuensn - M.: Ipoda.

3. Xwumwus. 9 xnace: yueoHuk/ O.C I'abpuensa - M.: JIpoda.

PaGouas mporpaMma OpHEHTHpPOBAHA HA UCIIOJIB30BaHUE YYEOHO-METOAMUYECKOro Komiuiekra : YMK

O.C. I'abGpuensia, B 0OCHOBE KOTOPOTO JIS)KAT MPUHIIUITEI Pa3BUBAIOIIETO O0YUYCHHSI.

JIMYHOCTHBIE, METAIIPEJIMETHBIE, IITPEJIMETHBIE
PE3YJIbTATBI
Pabouasi nporpamma oGecnieunBaeT GopMHpPOBaHHe JUYHOCTHBIX, METANIPEAMETHBIX M NPeAMeTHBIX
pe3yabTaToB.
JIMYHOCTHBIMH Pe3YJIbTATAMHU SABJAIOTCH !

. BOCIIUTAHHE POCCHUMCKON TIpa)KIaHCKOM HWIEHTUYHOCTU: NATPUOTU3MA, JIOOBM U YBaXEHHUS K
OteuecTBy, 4yBCTBa TOpJOCTH 3a cBOXO PoauHy, mpouuioe M HacTosIee MHOIOHAIMOHAIBLHOIO Hapoza
Poccun; oco3sHaHue CBOEH JTHUYECKOW IPUHAIUIEKHOCTH, 3HAHUE HMCTOPUHU, SA3bIKA, KYJIBTYpPBI CBOETO
HApoJa, CBOEr0 Kpas, OCHOB KyJNbTYPHOTO Haciequss HaponoB Poccum M 4enoBedecTBa; yCBOCHHE
T'YMaHUCTUYECKUX, NEMOKPATHYECKUX MU TPAOUIUOHHBIX LEHHOCTEHM MHOTOHALMOHAJIBHOIO POCCUHCKOIO
oOuiecTBa; BOCIIMTaHUE YyBCTBa JloJira nepea PoauHoi;
. (opMHpOBaHKE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH O0YyYaroluxcs
K CaMOpa3BUTHIO U CaMOOOpPa30BaHMIO HAa OCHOBE MOTHBALUU K OOYYEHHUIO U IMO3HAHUIO, OCO3HAHHOMY
BBIOOPY M MOCTPOCHMIO JalbHEHIIeH HHANBUIya IbHON TPaeKTOpUU 0O0pa3oBaHus Ha 06a3e OPUEHTUPOBKU B
Mupe mpodeccuii U TPO(YECCHOHATBHBIX TPEANOYTCHUH, C YYETOM YCTOMYHMBBIX TO3HABATEIHHBIX
UHTEPECOB;
. (hopMHpOBaHUE 1IEJIOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd M OOIIECTBEHHOM MPaKTHKH, YYUTHIBAIOIIErO COIMAJIbHOE, KyJIbTYypHOE, SI3BIKOBOE, TyXOBHOE
MHOrooOpa3une COBpEMEHHOTO MUPa;
. (dbopMHpOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO U J0OPOXKENATENbHOIO OTHOLICHUS K JPYromy
YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbType, SA3bIKY, BEpe, IPa)KTaHCKON MO3ULMUHU; K HCTOPHH,
KYJIbTYypE, PEIIUTUH, TPAIULUAM, A3bIKaM, EHHOCTIM HapoaoB Poccun u
Hapoa0B MHpaA; TOTOBHOCTH H CIIOCOOHOCTH BECTH auaaor ¢ ApyruMu JIIOAbBMU W JOCTUTaTb B HEM
B3aUMOIIOHMMAaHUS;

OCBOEHHE COLMATIbHBIX HOPM, IIPABUJI TIOBEEHUS, poJiel U (popM colranbHON KU3HU B rpynnax u
cooOmiecTBax, BKJIIOYAs B3pOCIbIE U COLMAIbHBIE COOOIIECTBA; y4acTHE B IIKOJIBHOM CAMOYIPABICHUU U




OOIIECTBEHHOH JKU3HU B IpeJiesiaX BO3PACTHBIX KOMIETEHINI ¢ y4ETOM PETHOHANBHBIX, STHOKYJIBTYPHBIX,

COIMATIbHBIX ¥ IKOHOMHUYECKHX OCOOCHHOCTEH;

. pa3BUTHE MOPAIBHOTO CO3HAHHS U KOMIIETCHTHOCTH B PELICHUH MOpPAJIbHBIX MPOOJIEM Ha OCHOBE

JMYHOCTHOTO BBIOOpa, (POPMHUPOBAHNE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOTO MOBEIECHUS, OCO3HAHHOTO H

OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHBIM OCTYIIKAM;

. (hopMHpoOBaHKE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHWH U COTPYJHUYECTBE CO CBEPCTHUKAMH,

CTapuIMMH ¥ MIQANIMMH B [polecce 00pa3oBaTe/libHON, OOIIECTBEHHO IOJIE3HOH, y4eOHO-

UCCIICIOBATEIbCKOW, TBOPUECKON U IPYTUX BHUIAX JACATEIbHOCTH;

o (dbopMUpOBaHHE IIEHHOCTH 3JI0POBOTO M 0Oe3omacHoro o0pas3a JKHU3HH, YCBOCHHE IIPaBHII

WHIUBHYaIbHOTO M KOJUICKTUBHOTO O€30MAaCHOT0 MOBEJCHUS B UPE3BBIYAMHBIX CUTYAIUAX, YIPOKAIOMIHX

JKU3HHU U 300POBBIO JIIOI[eﬁ, IMpaBUJI MTOBCACHUA B TPAHCIIOPTC U IIPaBUJI

MIOBE/ICHHSI Ha IOPOTax;

. bopMUpOBaHHE OCHOB 3KOJIOTHYECKON KYJIbTYpPhl HA OCHOBE MPHU3HAHUS LIEHHOCTH KM3HU BO BCeX €&

NPOSIBJIICHUSAX U HEOOXOJMMOCTH OTBETCTBEHHOTO, OCPEIKHOTO OTHOIICHHS K OKPY)KAIOIICH Ccpee;
OCO3HAaHHE 3HAYCHUS CEMbU B JKHM3HU 4YeJOBEKa M OOIIECTBA, MPUHATHE LEHHOCTH CEMEWHOW JKHM3HH,

YBKUTEILHOE U 3a00TJIMBOE OTHOIICHHUE K WICHAM CBOCH CEMbH;

L4 Pa3BUTHUEC 3CTCTUYCCKOTO CO3HAHUA Y€PC3 OCBOCHUC XYAOKCCTBCHHOI'O HACJICAA HAPOAOB Poccun u
Mupa, TBOpquKOﬁ ACATCIIbBHOCTH 3CTCTUYCCKOI'O XapaKTepa,

® q)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHLIMK B MemeanypHoﬁ H  MEKITHHYECKOU
KOMMYHUKAIIUH,

-pa3BUTHE TaKUX KayecTB, KaK BOJIS, LEJIEYCTPEMJIEHHOCTb, KPEaTUBHOCTb, MHUIMATUBHOCTb, SMIATHS,
TPYAOI00HE, TUCIUINIMHUPOBAHHOCTD;
. (GopmHpoBaHHE OOLIEKYIbTYPHOM M STHHYECKOM HJAEHTHUHOCTH KaK COCTAaBIIIOIIUX TI'PakIaHCKON
UJEHTUYHOCTHU JIMYHOCTH;

CTpeMJIEHHE K JIy4lleMy OCO3HAaHUIO KYJbTYpbl CBOEro HapoJa M TOTOBHOCTHCOJECHCTBOBATH
O3HAKOMJICHHIO C HEW IpelcTaBUTENIEH APYTrUX CTPaH; TOJIEPAHTHOE OTHOILIEHHE K IPOSIBICHUSAM HHOMN
KYJIBTYpPbl; OCO3HaHUE ce0s TPaKIaHUHOM CBOEH CTpaHbl M MUDA;

. FOTOBHOCTh ~ OTCTaWBaTh  HAlMOHaJbHBIE W  oOuieyenoBeyeckue  (TyMaHMCTUYECKUE,
JIEMOKPAaTUYECKHE) LICHHOCTH, CBOIO TPAKIAAHCKYIO TIO3ULIUIO;
. TOTOBHOCTh U CHOCOOHOCTh OOy4arolmMxcs K CaMOpa3BUTHIO; CHOPMUPOBAHHOCTh MOTHBALIUU K

06y‘leHI/IIO, IIO3HAaHUIO, BLI60py HHHHBHHY&HBHOﬁ O6pa3OBaTeJIBHOI>’I TPACKTOPUH; HEHHOCTHO-CMBICIIOBBIC
YCTaHOBKH 06yqa101111/1xcs[, OoTpaXaromue WX JIMYHOCTHBIC IIO3WIUH, COLOHUAJIBHBIC KOMIICTCHIINU,
Cq)OpMI/IpOBaHHOCTB OCHOB Fpa)I(I[aHCKOI\/’I HACHTUYHOCTH.

MeTanpeaMeTHbIMHU Pe3YJabTATAMM SABJISIIOTCS
° YMCHHE CaMOCTOATCIIbHO ONPCACIIAThL LNEJIU CBOCTO O6y‘{eHI/I}I, CTaBUTh U q)OpMy.]'II/IpOBaTB JJIsA cels
HOBBIC 3aJa4yud B yqe6e U TI03HABaTeILHOMN ACATCIIBHOCTH, Pa3BUBATb MOTHBBI W HHTCPCCHI CcBOCH
MO3HaBaTeIbHOM ACATCIIBHOCTH,

. YMEHHE CaMOCTOSITENIbHO IUIAHWPOBATh AIbTEPHATHBHBIE ITYTH JOCTHIKECHHUS MeNed, OCO3HAHHO
BbIOMpaTh Hanbosee H3PPEeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U MO3HABATEIbHBIX 33/1a4;
. YMEHHE COOTHOCHTH CBOM JIEHCTBHS C IUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBISTH KOHTPOIb

CBOEH JIeSITENbHOCTH B IpOLIECCe JOCTHKEHUS pe3yibTara, ONpelesisiTh CHocoObl JeHCTBUH B pamkax
MPEJJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS

CUTyaluen;

. YMEHHE OLIEHHWBATh NMPaBUJILHOCTh BBITIOJHEHHsS] y4eOHOHM 3a/auM, COOCTBEHHbIE BO3MOXKHOCTH €€
peLICHUS;

. BJIAJICHUE OCHOBAMHM CaMOKOHTpPOJI, CAMOOLIEHKH, TIPUHATHS PEMIEHWd W OCYLIECTBICHUS
OCO3HAHHOT'O BHIOOPA B yueOHOI U MO3HABATEIbHOMN EATEIbHOCTH;

. OCO3HAHHOE BIAJICHUE JIOTMUECKUMHU JEWCTBUAMU  OINpeAeNeHUs TMOHATHH, 00001eHus,

YCTAHOBJICHHSI aHAJIOTUH M KJIacCH(PUKAIIMK HA OCHOBE CAMOCTOSITENILHOIO BEIOOpa OCHOBAHUI M KPUTEPUEB,
YCTaHOBJICHUS] T€HETHUYECKUX CBSI3EH;

. YMEHHME YCTAHABIMBAThb IIPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOMTH JIOTHYECKOE PACCYXKIEHUE,
YMO3aK/II04eHre (MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

. YMEHHUE CO3J/laBaTh, NMPUMEHSATh W MpPeoOpa3oBhIBaTh 3HAKHM M CHMBOJIBI, MOAEIH M CXEMBbI JUIs
pelieHrs yueOHBIX U T03HABaTENbHbBIX 3a/1a4;

. YMEHHUE OpPraHU30BBIBATH YU4EOHOE COTPYAHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUHUTEIEM U
CBEPCTHHUKAaMH; paboTaTh UHIUBUIYAIbHO U B TPYIIE: HAXOIUTH 0OlIee pelieHre U pa3pemiaTth KOHQIUKTHI



HA OCHOBE COTJIACOBAHWS TMO3UIMI U y4éTa MHTEpECcOB; POpMYyIUpOBaTH, apryMEHTHPOBATh U OTCTaWBATh
CBOE MHEHHE;

. YMEHHE aJICKBaTHO U OCO3HAHHO HCIOJIb30BATh PEUEBBIE CPEICTBA B COOTBETCTBUH C

3aJaueld KOMMYHUKALUM: JJi1 OTOOpakeHHs CBOUX YYBCTB, MbICIEH U MOTpeOHOCTEH, MIaHUPOBAHUS U
pETyJISINMUA CBOEN JEATEIbHOCTH; BJIAJICHUE YCTHOM M NMHUCBbMEHHOW PEYbI0, MOHOJIOTHMYECKON KOHTEKCTHOM
peublo;

. dbopMUpOBaHHE ¥ PA3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BaHUS HWH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee UKT- komnerenun);

. pa3BUTHE YMEHUS IAHUPOBATH CBOE peYEeBOE M HEPEUECBOE MOBEICHNUE;

. pa3BUTHE KOMMYHHMKAaTHUBHOW  KOMIIETEHIIMHM, BKJIIOYas YyMEHHE  B3aWMOJEWCTBOBAaThH C
OKPY’KaIOIIMMH, BBITIOJHSISI pa3HbIe COIUANIBHBIC POJIH;

. pa3BUTHE HCCIEAOBATENbCKUX YUEOHBIX IEHCTBHI, BKIIOYash HaBBIKM PabOTHI ¢ MHGOpMaIuUeii:
MIOWCK U BBIZITICHHE HYXHOU HH(popMarun, o0o0mmenue u pukcarus nHhopMaiuu;

. pa3BUTHE CMBICIIOBOTO YTEHHS, BKJIIOYas YMEHHUE- BbIIEISATH TEMY, MPOTHO3UPOBATH COJAEpKAHUE

TEKCTa [0 3aroJIOBKY/KIIFOUEBHIM CJIOBaM, BBIJCISATh OCHOBHYIO MBICHb, TJaBHbIC (aKThl, OITyCKas
BTOPOCTEIICHHBIC, YCTAHABIMBATh JIOTMUYECKYIO TIOCIICI0OBATEIIFHOCTh OCHOBHBIX (DaKTOB;
. OCYIIIECTBIICHUE PETYJISATHBHBIX JCHCTBUH CcaMOHAOJIOJCHMS, CAMOKOHTPOJS, CaMOOIICHKH B
npolecce KOMMYHUKATUBHOM JCITEIPHOCTA HA MHOCTPAHHOM SI3BIKE.
IIpeaMeTHBIMHU Pe3YJILTATAMH SIBJISIOTCS:
®  «BCIECTBO» — 3HAHHE O COCTABE M CTPOCHUU BEIIECTB, UX CBOMCTBAX M OMOJIOTUYECKOM 3HAUCHHH;
® «XUMHYECKAs peaKius» — 3HAHHE O MIPEBPAICHUIX OJJHUX BEIECTB B JPYrUe, YCIOBHIX
NPOTEKAHUS TAKUX TPEBPALICHUN U CIIOCO0AX YIPABJICHUS PEAKIIUIMU;
® IIPHUMEHEHHUE BEIIECTB» — 3HAHUE M ONBIT OE30IMaCHOTO OOPAIICHHS ¢ BEIIECTBAMH, MaTepHalaMu
U MpOILIecCaMu, HEOOXOIUMBIMK B OBITY ¥ Ha TIPOM3BOJICTBC;
®  «SI3BIK XMMHI» — ONEPUPOBAHUE CHCTEMOU BOXKHEHIIINX XUMHYCCKHUX TIOHATHH, 3HAHUE
XUMHUYECKOH HOMEHKIIATYPBI, & TAKKE BIJICHHEC XUMHUYCCKOH CUMBOJMKON (XUMUICCKIMHU
dbopMynaMu U ypaBHEHHUSIMH).

COJAEP/KAHUE ITPOI'PAMMBI
8 KJIACC (2 u B Henemnto, Bcero 68 4, 1 4 — pe3epBHOE Bpemsi)

Bgenenue (5 1)

[Ipenmer xumuu. MeToapl MO3HAHMS B XUMHUU: HaONIOJIEHUE, SKCIIEPUMEHT, MOJEINPOBAHUE.
HcTouHnky XUMU4ecKoil nH(popMaIy, ee NoJydeHHe, aHalIu3 U IPeCTaBICHNE ero pe3yIbTaToB.

[ToHsiTHE O XMMUYECKOM 3JIEMEHTE M (OpMax €ro CyIeCTBOBAHUS: CBOOOJHBIX aTOMaX, MPOCTHIX U
CJIOXKHBIX BEILIECTBAX.

[IpeBpamenus BemecTB. OTIMUNEe XUMUYECKUX peaKIMi OoT (u3nyecKux siBIeHUH. Poib Xxumuu B
KHU3HH yelloBeka. XeMopuius u XxeMopoous.

Kpatkue cBeneHust U3 MCTOPUU BOZHUKHOBEHUS U Pa3BUTHSI XUMHUH. POJIb OTE€UECTBEHHBIX YUYEHBIX B
CTaHOBJIEHUM XUMHUYECKOW Hayku — paboTsl M. B. JlomonocoBa, A. M. bytneposa, /[. 1. Menzaeneesa.

XuMuyeckass CHMBOJMKA. 3HAKM XUMHUYECKHX OJJIEMEHTOB U IMPOUCXOXKIACHHE WX Ha3BaHUIL.
Xumnueckue popmynsl. MHaekcsl u k03 duumentsl. OTHOCUTENbHBIE aTOMHAsi U MOJIEKYJIIPHAs MAacChl.
[TpoBeneHne pacueToB MaccoBO J10JIM XMMHUUECKOT'O 3JIEMEHTA B BEIIECTBE HA OCHOBE €T0 (POPMYJIBL.

Ilepuoguueckass cucrema xumuueckux ayeMeHToB [[. M. MenneneeBa, ee CTpyKTypa: Maible H
OoJbIIMe TMEpPHOJbl, TPYNNbl M MHoArpynmnbl. llepmonnueckass cuctema Kak CIpaBOYHOE IOcoOue s
MOJIyYEHUS CBEACHUN O XUMUYECKHUX JIEMEHTaX.

Jemoncmpayuu. 1. Mogenu (mapocrepxueBble U Ctioapra—Dbpurieda) pa3iuuHbIX NMPOCTHIX U
CJIIOKHBIX BenlecTB. 2. KouteKIus CTeKIITHHON XUMHYeCcKoU nocyAsl. 3. Komeknus maTepralioB U U30ENIHI
U3 HUX Ha OCHOBE alfOMHUHMSL. 4. B3aumoelicTBue MpaMopa ¢ KUCIOTON U TOMYTHEHUE U3BECTKOBOU BOIBI.

Jlabopamopnsie onvimut. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTATUIMYECKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH UCTIAPEHUSI BOJBI, 0O/IEKOJIOHA U 3TUIIOBOTO CIHUPTA ¢ (GMIBTPOBAIBHOM Oymaru.

Ilpakmuueckue paboomwr: Nel. IlpaBuna TexHUKH O€30mMacHOCTH TpH PabOTE B XHUMHUYECKOM
kabunere. [IpueMsl oOpaiieHus ¢ 1abopaTOpHBIM 000PYAOBAaHHEM U HarpeBaTeIbHBIMU PUOOpaMHu.

Ilpeomemmnoie pe3yromameul 00yuenus

OOyuaronuiicsi JOJKEH YMETh:



UCIIONIb30BAaTh TPU XApPAaKTEPUCTHKE BEHICCTB TMOHSITUS: «aTOM», «MOJIEKYJIa», «XUMHUYECKUH
AJIEMEHT», «XUMHYECKUN 3HAK, WJIU CHUMBOJI», «BEIIECTBOY», IIPOCTOE BEIIECTBO», «CI0XHOE BEIIECTBOY,
«CBOWCTBA BEIECTBY», «XUMHUECKHUE SIBICHUS», «(DU3UUECKHE SBICHUS»,«KOIDOUIIUCHTBD», «HUHICKCHI,
«OTHOCHUTENbHAsI aTOMHAsI Macca» «OTHOCHTENIbHAsI MOJIEKYJISIPHAS Maccay, «MaccoBas JI0JISI DJIEMEHTay;

3HaTh: MPEIMEThl U3YYCHUS €CTECTBEHHOHAYUHBIX JUCUMIUIMH, B TOM YHUCJIE€ XUMUU, XUMUUYECKHUE
cumBodsl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U MPOU3HOIICHHC;

KJIAaCCU(UIIUPOBATH BEIIECTBA MO COCTABY HA MPOCTHIE M CIIOKHBIC;

pasnuuaTh: TeIa M BEIIECTBA; XMMHUYECKUI AJIEMEHT M MPOCTOE BEIIECTBO;

ONMHKCHIBATh: (OPMBI CYIIECTBOBAHUS XUMHUYECKHX JJIEMEHTOB (CBOOOJHBIE AaTOMBI, IPOCTHIC
BEIIIECTBA, CIIOKHBIC BeElIecTBa), Tabmuunyio (Gopmy Ilepuonnueckold CHCTEMbl XUMHUYECKHX 3JIEMEHTOB;
nosioxeHue snementa B tadnune . M. MenaeneeBa, UCIONIb3ysl TIOHATHUSL «IIEPUOJ», «TPYIIIA», «rIaBHAs
MOATPYIIAY, «ITOO0YHAS IMOATPYIINAY; CBOMCTBA BEIIECTB (TBEPABIX, )KUJIKHX, Ta3000pa3HbIX ),

OOBSICHSITH CYIITHOCTh XUMUYECKUX SBJICHHN (C TOYKHU 3pEHUSI AaTOMHO-MOJICKYJISIPHOTO YUEHUS) U UX
MPUHIUITHATILHOE OTINYHE OT (PU3UICCKUX SBJICHUN;

XapaKTepU30BaTh.: OCHOBHBIE METOABl HW3YYCHHS] €CTECTBEHHBIX JUCHUIUIMH (HAOJIIO/ICHUE,
AKCTIEPUMEHT, MOJICTMPOBAHKE); BEIIECTBO 10 €ro XUMHUYECKON (hopMysie COTsIacHO IUTaHy: KauyeCTBEHHBIN
COCTaB, THUIl BEUIECTBA (IIPOCTOE WIIM CIIOKHOE), KOJIMUYECTBEHHBIH COCTaB, OTHOCUTEIbHAS MOJEKYIIsIpHAs
Macca, COOTHOIIICHHE MAacC AJIEMEHTOB B BEIIECTBE, MaCCOBBIC JIOJIH JIEMEHTOB B BEIIECTBE (JIJIs1 CJIOXKHBIX
BEIIIECTB); POJIb XUMUU (TOJOKUTEIBHYIO U OTPHUIIATEIIbHYIO) B JKM3HU UYEJIOBEKa, apryMEHTHUPOBATh CBOE
OTHOIIICHUE K 3TOH IIpodieme;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO MacCy BEIIECTBA M MAacCOBYIO JOJII0 XUMHUYECKOTO
3JIEMEHTa B COCAUHCHMSIX;

MIPOBOIMTH HAOJFOICHUS CBOMCTB BEIISCTB U SIBJICHHIA, TPOUCXOISIINX C BEIIECCTBAMU;

coOro/1aTh TpaBWJIa TEXHUKH OE30MAaCHOCTH IPHU MPOBEACHUU HAOIIOICHUA M 1ab0opaTOpPHBIX
OTIBITOB.

Memanpeomemmnule pe3yiomamst 00y4eHUs

OOyyaromuiics JOJKEH YMETb:

OTIpEeAETSATh IPOOJIEMBI, T. €. YCTaHABIUBATh HECOOTBETCTBHE MEXKY JKETTAEMbIM U IEHCTBUTEIHHBIM;

COCTaBIIATh CJIOKHBIN IUIAaH TEKCTA;

BJIAJICTh TAKUM BHJIOM M3JIOKEHUS TEKCTA, KaK MTOBECTBOBAHNC;

MO/ PYKOBOJICTBOM YUYHUTEJS IPOBOIUTEH HEMOCPEICTBEHHOE HAOIIOACHUE;

MO PYKOBOJICTBOM YYHTENs OGMOPMIISATH OTYET, BKJIIOYAIOIIMN OMHCAaHWE HAOIIOICHUS, €ro
pe3yJabTaTOB, BHIBOJIOB;

UCIONIb30BaTh TAaKOW BUJA  MBICIEHHOTO (HMIEalbHOTO) MOJAETUPOBAHUSA, KaK 3HAKOBOE
MoJIeJIMpOBaHUE (Ha IpUMeEpe 3HAKOB XUMUUYECKUX 3JIEMEHTOB, XUMUUYECKUX (opMyn);

UCIONIb30BaTh TaKOM BHJ MaTepuanbHOro (MPEIMETHOr0) MOJCIUPOBAHMS, KaK (U3UYECKOEe
MOJIeNIMpOBaHue (Ha MpUMepe MOJICIIUPOBAHUS aTOMOB U MOJIEKYJ);

MOJIy4aTh XUMHUYECKYIO HHPOPMAIUIO U3 PA3TMYHBIX HCTOYHHUKOB;

ompeesaTh 0OBEKT U ACTICKT aHAIN3a U CHHTE3A;

OTIpeeTsATh KOMIOHEHTHI 00bEKTa B COOTBETCTBUU C ACTIEKTOM aHAJINU3a U CHHTE3a;

OCYIIECTBIISITh KAU€CTBEHHOE U KOJMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB 00BEKTA;

OTIpEETSATH OTHOIICHUSI 00BEKTA C IPYTUMH 00bEKTaMH;

OTIPEJIETIATH CYIIECTBEHHBIC TPU3HAKN 00BEKTA.

Tema 1. AToOMBI XUMHUYECKHUX 3J1IEMEHTOB (9 1)

ATOMBI Kak (opma CyIIeCTBOBAHMS XHUMHYECKUX 3JIeMEHTOB. OCHOBHBIE CBEACHHUS O CTPOCHUU
aToMOB. JlokazarenbcTBa CHOXHOCTH cTpoeHuss aTtomoB. OmbiTel Pesepdopna. [lnanerapHas mozens
CTPOCHHUSI aTOMa.

CoctaB aTOMHBIX siiep: MPOTOHBI, HEUTpOoHBI. OTHOCUTENbHAsE aTOMHas Macca. B3auMocBs3b
MOHSITUHN «ITPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

W3meHeHue yrcna MpOTOHOB B sIIpE aToMa — 00pa30BaHME HOBBIX XUMUYECKUX JIEMEHTOB.

N3menenune uncna HEUTPOHOB B siIpe aToMa — 0Opa3oBaHue U30TONMOB. COBPEMEHHOE OIPECIICHHE
MOHATHUSL «<XUMHUUYECKHUH 3JIeMEeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO AJIEMEHTA.

OnexkTpoHbl. CTpoeHUE AJIEKTPOHHBIX YPOBHEH aTOMOB XMUMHYECKHX AJIEMEHTOB MaJbIX TEPHOIOB.
[TonsTHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucrema xuMuueckux snemeHToB [[. M. MeHneneeBa W CTpoeHHME aTOMOB —
(bu3HYECKUI CMBICH MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIEI, HOMEpa MepPHoa.



N3menenune uncia 3J1eKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JeMEeHTa —
o0Opa3oBaHHe MOJOXUTENbHBIX U OTPUIATENbHBIX HOHOB. MOHBI, 0Opa3oBaHHBbIE aTOMaMHU METAJUIOB M
HeMeTasuioB. [IpUUrHbBI U3MEHEHUs METATMYECKUX U HEMETANIMYECKUX CBOWMCTB B MepUOAaxX M Tpymmax.
OO6pa3oBanue OuHapHBIX coeAuHeHU. [loHsATHE 00 WOHHOUW CcBsi3u. CxeMbl 00pa30BaHUS WOHHOW CBSI3H.
B3anmopeiicTBie aTOMOB 3JIEMEHTOB - HEMETAIIOB MEXIy CO00H — 00pa3oBaHuE JBYXaTOMHBIX MOJIEKYJI
IpOCThIX BellecTB. KoBaneHTHas HenosipHasi XUMUYECKast CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3aumoneiicTBie aTOMOB HEMETAJUIOB MEXIy co0o0ili — oOpa3oBaHue OWHAPHBIX COCAMHEHUI
HEMETAJUIOB. OJIEKTPOOTpULATeIbHOCTh. KoBasleHTHast mosisipHast cBsi3b. [loHsATHE O BaJeHTHOCTH Kak
CBOWCTBE aTOMOB 00pa30BBIBATh KOBAJCHTHbIE XUMHUYECKHe cBs3H. CocraBieHue (GopMmyn OWHAPHBIX
COeIMHEHUH 10 BalleHTHOCTH. Haxox1eHre BaleHTHOCTH 110 popMysie OMHAPHOTO COETUHEHUS.

B3aumojieiicTBuE aTOMOB METaUIOB MEXKIy CO00i — 00pa3oBaHHME METaUNIMYECKUX KPHUCTAILIOB.
[ToHsiTHE O METAIIIMYECKOM CBS3H.

Jemoncmpayuu. Monenu aTOMOB XMMHUYECKHX 3J1€MEHTOB. lleproanueckas cucreMa XMMHUYECKHX
anemenToB JI. . MenneneeBa (paziuunbie GOpMBI).

Jlabopamopuvie onvimot. 3. MoienupoBaHue NPUHIIKMIA JIEUCTBUSI CKAHUPYIOIIETO MUKpPOCKOMA. 4.
N3roToBneHne momeneli MOJIGKYJl OMHApHBIX COCAMHEHHH. 5. M3rOTOBJIEHHME MOJIEIH, WILTIOCTPUPYIOIICH
CBOMCTBA METAJUIMYECKOU CBS3H.

IlIpeomemmnoie pezyromamot 00yuenus

OOyyaromuiics JOJKEH YMETb:
WCIIOJIB30BaTh MPU XAPAKTEPUCTUKE aTOMOB IMOHATHUS: IIPOTOH», HEUTPOH», AIEKTPOH», «XUMHUECKHUI
AJIIEMEHT», «MacCOBOE€ UHCIIO», «HU30TOID», «AJIEKTPOHHBINA CIIOM», «IHEPIEeTHUYECKUN YPOBEHBY, «IJIEMEHTHI-
METaJUIbI», «3JIEMEHTBI-HEMETAJIb»; MPU XAPAKTEPUCTUKE BELIECTB IMOHATUS «UMOHHAs CBSI3b», «UMOHBDY,
«KOBAJICHTHAs HEMOJISIPHAsT CBSI3b», «KOBAJICHTHAs TOJSPHAs CBA3BY), «IIJIEKTPOOTPUIIATEILHOCTHY,
«BAJICHTHOCTbHY, «METAJIINYECKAS CBSI3bY;

ONKCHIBATH COCTaB M CTPOCHHE AaTOMOB OJJIEMEHTOB C MOPAIKOBbIMM Homepamu |—20 B
[lepnonnueckoii cucreme xumuueckux anemenToB J[. . Menneneesa;

COCTaBJISITh CXEMbI PACIPEAEICHUS IEKTPOHOB I10 AIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOM 000JI0uKe
aTOMOB; CXEMbI 00pa30BaHMsI PA3HBIX TUTIOB XUMUUECKOH CBSI3U (MOHHOM, KOBaJICHTHOM, METAJUTMUECKOH);

OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKHX DIJIEMEHTOB (3apsiiOB siep aTOMOB,
Yyucia 3J€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aIOJIHSIEMBIX 3JIEKTPOHHBIX CIIOEB, PAINyC
aToMa, 3JIEKTPOOTPULIATENIbHOCTh, METAIUIMUYECKHE M HEMETAINIMYECKHE CBOMCTBA) B MEpHOJaxX M rpymnmax
(rmaBHbIX moarpynmax) [lepuomuueckoit cucrteMbl xumudeckux siemeHToB [I. M. MenpaeneeBa ¢ Touku
3peHUsl TEOPUH CTPOEHUS aTOMA;

CpPaBHUBATH CBOMICTBA aTOMOB XUMHYECKHUX 3JIEMEHTOB, HAXOISAUIUXCS B OAHOM MEPUOJE WU
riaBHoM noarpymnmne [lepuoauyeckoii cucremsl xumudeckux snneMmenToB . M. Menneneesa (3apsaoB anep
aTOMOB, YMCJIa 3JEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIO 3alOJHSAEMBIX 3JIEKTPOHHBIX CIIOEB,
paanyc aToMa, 3JeKTPOOTPULIATEIbHOCTh, METAJNINYECKHE U HEMETAITTNYECKIE CBOMCTBA);

JlaBaTh XapaKTEPUCTUKY XMMHUYECKHX JJIEMEHTOB MO MX NoJokeHHto B Ilepmomnueckoil cucreme
xuMuyeckux anemeHToB [[. M. MenneneeBa (XMMUYECKHUU 3HAK, MOPSIKOBBIA HOMEp, MEPHOJI, TPYIINA,
MOATPYIINA, OTHOCUTENbHAS aTOMHasl Macca, CTPOCHHUE aToMa — 3apsij AApa, YACIO MPOTOHOB U HEUTPOHOB
B siZIpe, 00IIee YUCIIO AIIEKTPOHOB, PACIIPEICIICHHE JICKTPOHOB MO 3JICKTPOHHBIM CIIOSIM);

oOpamatecsi ¢ 1a00paTOPHBEIM 00OPYIOBAHUEM U HArpeBaTEIbHBIMU MPHOOPAaMU B COOTBETCTBHUHU C
MpaBUJIaMU TEXHUKH O€30TTaCHOCTH;

BBITIONHATh TPOCTEHIIME TpHUEeMbl pabOThl ¢ JabOpaTOpHBIM 00OpyHOBaHWEM: J1abOPaTOPHBIM
LITaTUBOM; CIUPTOBKOM;

OTIpEeAEIISATh THUI XUMHUYECKOH CBSI3H 110 (OopMYyJie BEIIECTBA;
MPUBOAUTH IPUMEPHI BELIECTB C PA3HBIMU TUIIAMU XUMUYECKOMN
CBSI3H;
XapaKTepu30BaTh MEXaHU3MBI 00Pa30BaHUS KOBAJICHTHON CBSI3H
(0OMeHHBI), HOHHOM CBS3HM, METANTHYECKOMN CBS3H;
yCTaHaBJIUBATh MPUUMHHO-CIEACTBEHHBIE CBS3HU: COCTAB BEIIECTBA — TUIl XUMUYECKOM CBA3H;
COCTaBJISITH ()OPMYITBI OWHAPHBIX COSAMHEHHI TI0 BAJICHTHOCTH;
HaXOJUTh BAIEGHTHOCTH AJIEMEHTOB 10 opMyiie OMHAPHOTO COSTUHEHUSI.
Memanpeomemmnuie pe3yibmamot 00yueHusn
OOyuaronuiicsi JOJKEH YMETh:



(hopMyIHpPOBaTh TUIOTE3Y MO PEUICHUIO TPOOIIEM;

COCTaBJIATh IJIaH BBINIOJHEHUS Y4eOHOM 3amaud, pemieHusi mpodsieM TBOPYECKOTO M MOMCKOBOTO
XapaxkTepa, BHIMOJIHEHUSI TPOEKTa COBMECTHO C YUUTEIIEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIAJICTh TAKUM BUJOM HU3JIOKEHUS TEKCTa, KaK OMUCAHUE;

UCIOJIb30BaTh  TAaKOW BUJA  MBICIEHHOrO (HMI€albHOr0) MOJEIHMPOBAHMS, Kak 3HAKOBOE
MOJIEIMPOBaHUE (HA IPUMEPE COCTABJIEHUS CXEM 00pa30BaHUS XUMHUECKOH CBSI3H);

UCIIOJIb30BaTh TaKOM BUJ MaTepuaibHOro (MPEIMETHOr0) MOJAETUPOBAHUS, KaK aHAJIOTOBOE
MOJIEJIUPOBAHHUE;

UCIOJIb30BaTh TaKOMl BHJ MaTepuaibHOro (IPEeIMETHOr0) MOJSIUPOBaHUS, Kak (U3HUYECKOe
MoO/IeJIMpOBaHue (Ha MpUMepe MOJIeNIe CTPOSHUSI aTOMOB);

OTpeAeNsaTh OOBEKTHI CPAaBHEHHS U aCTIEKT CPABHEHUSI OObEKTOB;

BBITIOJIHATH HETIOJIHOE OJJHOJMHEIHOE CPAaBHEHHUE;

BBITIOJTHSATH HETOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJIHATH OJIHOE OJITHOJIMHENHOE CPaBHEHHUE.

Tema 2. IIpocThie BemecTBa (6 4)

[Tonoxenne meramnoB M HeMmeTaioB B Ilepuogmdeckon cucremMe XMMHUYECKUX 3ieMeHTOoB J[. U.
MenpeneeBa. Baxneiiine mpocThie BellecTBa — METaJUIbI (3KeJIe30, ATFOMUHUI, KaJIbLIUKA, MarHui, HaTpui,
kanuil). O61mue puznyeckrue CBOMCTBa METAIIIIOB

Bakueiiimume npocTsie BellecTBa-HeMeTaulbl, 00pa30BaHHbBIE aTOMaMU KUCIOPO/a, BOJOPO/a, a30Ta,
cepel, ¢ochopa, yrimepoma. ModeKynbl MPOCTHIX BEIIECTB-HEMETAUIOB — BOJOPOJA, KHUCIOPO/a,a3oTa,
rasioreHoB. OTHOCUTENbHASL MOJIEKYJIIpHAs Macca.

CriocoOHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX HMPOCTHIX BEILECTB —
alorponusi. AoTporiHble  Moaudukanuu  Kuciopoga, ¢ocdopa, onoBa. MeramMueckue U
HEMETaJUIMYECKUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBLHOCTh 3TOTO TOHSTHS.

Uucno Asoraapo. KomuuectBo BemiectBa. Monb. MomnspHas wmacca. MomsipHblii  00beM
ra3000pa3HbIX BemecTB. KpaTHbIe eMMHUIIBI U3MEPEHHS KOJIMYECTBA BEIIECTBA — MHUJUIUMOJIb H KUJIIOMOJIb,
MUJUTAMOIIIPHAs. M KWJIOMOJISIPHAsT MacChl BEIIECTBA, MIULTUMOISPHBIA U KUJIOMOJSPHBIA 0OBEMbI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ MCHOAB30BaHMEM TMOHATUM «KOJMYECTBO BEILIECTBA», «MOJSpHAs Maccay, «MOJSPHBINA
00BbEM razoBy, «4UCI0 ABOTAIPO».

Hemoncmpayuu. Ilonyyenue o3oHa. OOpasipl 0eloro M ceporo 0j0Ba, OEIOro M KpacHOro
dbocdopa. Hekoropple MeTalibl U HEMETAJUIBl C KOJMYECTBOM BemiecTBa | Moiab. MomspHbli 00beM
ra3000pa3HbIX BEIIECTB.

Jlabopamopuvie onvimul. 6. O3HaKOMIIGHME C KOJJIEKIMEH MeTamuioB. 7. O3HAKOMIJICHHE C
KOJUIEKIIMEH HEMETAJUIOB.

Ilpeomemmnoie pe3yromamul 00yuenus
OOyyaromuiics TOMKEH YMETh:

WCIIONB30BaTh TPU  XapaKTEPUCTUKE  BEIIECTB  TMOHATHA:  «METAUIbD»,  «IUIACTUYHOCTHY,
«TEIJIONPOBOJTHOCTEY»,  «JJIEKTPOIPOBOJHOCTE»,  «HEMETAJUIbDY,  «AJUIOTPONHS»,  «AJUIOTPOITHBIE
BUJIOU3MEHEHHUS, WJIH MOJU(DUKAITUN,

OMUCHIBATh MOJOKEHHUE IEMEHTOB-METAIJIOB U 3JIEMEHTOB-HEMEeTaioB B [lepuonnueckoii cucrteme
xumudeckux 3yemenToB . . Meneneena;

KJIaCCU(UIIUPOBATH IPOCTHIE BEIIECTBA HA METAJUIB M HEMETAIBI,

OTIPENIEATh MPUHAJIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB K OJHOMY W3 H3Y4YEHHBIX KJIACCOB —
MeTaJlIbl 1 HEMETAILIIbI;

JTIOKa3bIBaTh OTHOCUTEIBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJUTBI 1 HEMETAJLIIBI,

XapaKTepu30BaTh 00ImKe (U3NUECKHEe CBOMCTBA METAILIOB;

YCTaHABIIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKY CTPOCHHEM aTOMa M XHMMHYECKOHM CBS3BIO B
MPOCTHIX BEIIECTBAX — METAJJIaX U HEMeTalljax;

OOBACHITH MHOTOOOpa3uWe MPOCTHIX BEMIECTB TakUM (aKTOPOM, KakK aJUIOTPOIHs; OIKCHIBATH

CBOMCTBa BEIIECTB (Ha MPUMepax MPOCTHIX BEIIECTB — METAJNIOB M HEMETAJUIOB);

coOnrofaTh MpaBuia TEXHUKH O€30MacHOCTH NpU MPOBEACHWU HAOMIOACHUA M J1TaOOpaTOPHBIX
OTIBITOB;

UCIOJIb30BaTh MPH PELICHUH pPACYETHBIX 3a7au MOHSATHUS: «KOJUYECTBO BEIIECTBA», «MOJIbY,
«TOCTOSTHHAsE ABOTaJIpO», «MOJISIPHASI Maccay, «MOJISIPHBIA 00BEM Ta30BY», KHOPMAIBHBIE YCIOBUSY;



MPOBOJIUTH PACUEThl C HCIOJIb30BAHMEM TMOHATUN: «KOJIMYECTBO BEILECTBA», «MOJSpHAs maccay,
«MOJISIPHBIN 00bEM ra30By, «IOCTOSHHAs ABOTaIpO».

Memanpeomemmnule pe3yiomamol 00y4eHUA

OO6yuaromuiicst T0HKEH YMETh:

COCTaBJISITh KOHCIIEKT TEKCTA;

CaMOCTOSITENILHO UCIIOJIb30BAaTh HEIIOCPECTBEHHOE HAOIIOICHUE;

CaMOCTOSITENTLHO O(OPMIISAT OTYET, BKIIOYAIOIIMN OMHMCAHWE HAONIOJIEHUS, €r0 Pe3yJIbTaToOB,
BBIBOJIOB;

BBITIOJIHSATH MOJIHOE KOMIUIEKCHOE CPaBHEHHUE;

BBIIIOJIHATH CPABHEHUE 110 aHAJIOTHH.

Tema 3. CoenuHeHUs] XUMUYECKHX 3j1eMeHTOB (14)

Crenenb oxucneHus. CpaBHEHUE CTENEHM OKHUCIEHHMS W BAJICHTHOCTU. OIlpeneneHue CTENneHU
OKHUCJICHHS DJIEMEHTOB B OMHapHBIX coenuHeHusx. CocraBienue (Gopmysn OMHAPHBIX COCTUHEHHH, 00mmit
crocod Ux Ha3BaHUIl.

bunapHbie COeMHEHHS] METAJUIOB M HEMETAIIJIOB: OKCHUBI, XJIOPUIBI, CYIbGuabl U np. CocTaBiIcHHE
ux GopMyII.

bunapnble coeqMHEHUsT HEMETAJJIOB: OKCHJIbI, JIETY4HE€ BOJOPOIHBIC COCIUHEHHS, UX COCTAaB W
Ha3BaHus. [IpeacraBuTeny OKCUAOB: BOJA, YIJIIEKHUCIbIN a3, HerameHas u3BecThb. lIpencraBurenu neTyunx
BOJIOPOJIHBIX COEIMHEHUI: XJIOPOBOJIOPO]I U aMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHMs. PacTBOpuUMOCTh OCHOBaHMM B Boje. lIpencraBurenu menouei:
TUAPOKCHUIBI HATPUSL, KKl U Kaiblus. [loHsTHE 00 MHAMKATOpaX U Ka4eCTBEHHBIX PEAKIUAIX.

Kucnotsl, ux coctaB u Ha3Banus. Krnaccuduxamus kucnor. IlpencraBurenu KHCIOT: cepHas,
coJisiHas, a3oTHad. [lonsTue o mkane kucnotHocTy (1kana pH). 3MeHeHne okpacku HHIUKATOPOB.

Conm kak MpoU3BOAHBIE KUCIOT U OCHOBAaHUM, UX COCTAB U Ha3BaHUsA. PacTBOpUMOCTH coJieil B BOJE.
[IpencraBurenu coseii: XJIOpua HATPUs, KapOoHAT U GocdaT KaTbIHsl.

AMop(HBIE 1 KpUCTATITUYECKHIE BEIIECTBA.

MeXMONEKyIApHbIE B3aUMOACHCTBUA. THUIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTB
BEILECTB OT THUIOB KPUCTAINIMYECKUX PEIIETOK.

Yucteie BemiectBa W cMecH. lIpuMmepbl >KMIOKUX, TBEPABIX M Tra3000pa3HbIX cMmeceid. CBOHCTBa
YUCTBIX BemlecTB M cmecedl. Mx coctaB. MaccoBas u oObeMHas J0IM KOMIIOHEHTa cMecu. Pacyersl,
CBSI3aHHBIE C UCTIOJI30BAaHUEM TTOHSITHS <«TOJISI.

Jemoncmpayuu. OOpa3ubl OKCUIOB, KHCIOT, OCHOBaHM W cojeil. Mojaenu KpHUCTallTndecKuX
pelieToK XJIopuia HaTpusl, anmasa, okcuna yriaepoaa (IV). KucinorHo-menounsie MHAUKATOPHI, U3MEHEHUE
UX OKPAaCKU B PA3MUYHBIX cpefax. YHUBEpPCAIbHbI MHAMKATOP U U3MEHEHHE €r0 OKPAaCKH B Pa3IMYHBIX
cpenax. [Ikana pH.

Jlabopamopuvie onvtmer. 8. O3HAKOMIIEHHE C KOJUIEKIMEW OKCHUIOB. 9. (O3HaKOMIIEHHE CO
cBoictBamu ammuaka. 10. KauecTtBeHHast peakiusi Ha yriekucisiid ra3. 11. Onpenenenue pH pactBopoB
KHUCTIOTHI, mienound U Boasl. 12. Ompenenenue pH nTuMOHHOTO U sIOJJOYHOTO COKOB Ha cpe3e MmioaoB. 13.
O3zHakoMieHue ¢ KoJulekiued coneid. 14. O3HaKOMJIEHHE C KOJUIEKIMEH BEIIEeCTB C pPa3HbIM THUIIOM
KPUCTAJUIMYECKON pemeTku. M3rotoBneHne MoAened KpUCTAIMYECKHX pemerok. 15. O3HakomieHue c
00pa3oM ropHoM MOPOIbI.

IlIpeomemnsie pezyromamot 00yuenusn
OO0yuaromuiicst T0HKEH YMETh:

WCIIOJIb30BaTh MPU XAPAKTEPUCTUKE BEIIECTB MOHSATHUS: «CTENEHb OKHCIICHUS», «BAJIEHTHOCTHY, «OKCUABDY,
«OCHOBaHHMSIY, «UIEIOUN,

«KAQYECTBEHHAas  peaKIUsi», «UHJIUKATOP», «KHUCIOTBI», «KUCIOPOACOJAEpKAIINE KHUCIIOTBD,
«OeCKUCTIOPOJIHbIE KHUCIIOTBI», «KHCIOTHAsl Cpela», «IIeJIOUHas Cpelay», «HEWTpalibHas cpelay, «IlKaja
pH», «comm», «amop(dHBIE BeUIECTBA», «KPUCTAIUIMUECKHUE BEIIECTBA», «KPUCTAIIMYECKAs pPEIIeTKay,
«MOHHAs KpHUCTAJUIMYECKas pelIeTKa», «aTOMHas KpUCTAJUIMYECKas peIlieTKa», «MOJIEKYJspHas
KPUCTAJUIMUECKas PeIlIeTKay, «MEeTAINTINYECKas KPUCTAIIINYECKAsl PEIIETKA», «CMECH»;

KJIaCCU(PUITUPOBATh CIIOKHBIE HEOPTraHWYECKHWE BEIIeCTBA 1O COCTaBYy Ha OKCHIBI, OCHOBAHUS,
KHUCIIOTBl M COJIU; OCHOBAHMS, KUCIOTHl M COJIA MO PACTBOPUMOCTH B BOJIE; KUCJIOTHI [0 OCHOBHOCTH M
COJIEp’KaHUIO KHCIIOPO/Ia;

OTIPEACTSATh MPUHAIC)KHOCTh HEOPraHMYECKHUX BEIIECTB K OJJHOMY U3 U3YYCHHBIX KJIACCOB (OKCHUIBI,
JeTy4He BOAOPOIHBIE COEIMHEHNUS, OCHOBAHMS, KHCIIOTHI, COJIM) IO (popmysie;



OIMCHIBATh CBOWCTBA OTIENBHBIX MPEACTABUTENCH OKCUAOB (Ha MpUMepe BOJIbI, YIJIEKHCIIOro rasa,
HErameHoW W3BECTH), JIETyYUX BOJOPOAHBIX COEIMHEHUH (Ha MpUMepe XJIOPOBOIOPOAA U aMMHUaka),
OCHOBaHUH (Ha mpuUMepe TUAPOKCUIOB HATPUS, KMl U KalblMsl), KUCIOT (Ha IPUMEPE CEPHON KUCIIOTHI) U
coJieii (Ha mpuMepe XJopuaa HaTpusl, KapOoHaTa Kaiubius, Gocdara kanpius);

OIIPEIeNIATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATh (DOPMYJBI OKCHUIOB, OCHOBaHHWI, KUCIOT U COJEH MO BAJIEHTHOCTSIM M CTEIECHSIM
OKHCIICHHS 2JIEMEHTOB, a TaK)Ke 3apsaaM HOHOB, yKa3aHHBIM B Ta0JIUIE pACTBOPUMOCTH KHUCIOT, OCHOBAaHHM
U COJICH;

COCTABIISAATh Ha3BaHHUS OKCHJIOB, OCHOBAaHMIA, KUCIIOT U COJICH;

CpaBHMBATh BaJICHTHOCTb U CTEIIEHb OKUCIICHUS; OKCUbI, OCHOBAHUS, KUCIOTHI U COJIM 110 COCTaBY;

MCIIOJIb30BAThH TAOIHUILY PACTBOPUMOCTH IS OTIPEICICHUS PACTBOPUMOCTH BEIIECTB;

YCTaHABIIMBATh T'€HETUYECKYIO CBSI3b MEXKAY OKCHUAOM M THJIPOKCHIIOM M Ha0OOpOT; MPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aToMa, XMMHUYECKON CBS3bI0 M TUIIOM KPHCTAITMYECKOW PELIeTKH
XUMHYECKHX COCTUHEHHUIA;

XapaKTepu30BaTh aTOMHBIC, MOJEKYJSPHbIC, HOHHBIE METAJUINYECKHE KPUCTAJUIMYECKHE PELICTKH;
Cpeny pacTBopa C IMOMOIIbI0 IKajibl pH;

MIPUBOANTH TPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMH KPUCTAJUIMIECKOMN PEIIETKY;

MIPOBOANTH HAOIIOICHHUS 32 CBOICTBAMH BEILIECTB U SIBJICHUSIMH, IPOUCXOISAIIMMHU C BEIIECTBAMU;

coOJII0IaTh MpaBHJIa TEXHUKH OE30MTaCHOCTH MPH IPOBEIECHUH HAOIOICHUI U OIBITOB;

HCCIIEIOBATh CPEY pacTBOPA C TIOMOIIbIO HHIUKATOPOB;

HKCHEPUMEHTATBHO Pa3InyaTh KHCIOTHI U IIEJIOYH, MTOJIb3YSICh HHINKATOPAMHU;

UCIOJIb30BaTh MPU PELICHUH PACUeTHBIX 3a7au MOHATHS «MaccoBas JIOJISl JIEMEHTa B BEIIECTBEY,
«MaccoBasi JI0JISI PACTBOPEHHOTO BEIIECTBA», «00BEMHAs 10 Ta3000pa3HOrO BEIIECTBAY;

MPOBOAUTh PacyeThl C HCIOJIb30BAHUEM TMOHATHI «MaccoBasi JOJs JJIEMEHTa B BEIIECTBEY,
«MaccoBasi JI0JII PACTBOPEHHOT'O BEIIECTBAY, «00BEMHAs JI0JIS Ta3000Pa3HOTO BEIIECTBAY.

Memanpeomemmnule pe3yiomamsl 00y4eHUs
OOyyaromuiics JOJKEH YMETb:

COCTaBJISITh HA OCHOBE TE€KCTa TaOIUIIbI, B TOM 4Hclie ¢ mpuMeHeHueM cpeacts UKT;

10JT PYKOBOJICTBOM YUHUTEISl IPOBOJHUTH ONOCPETOBAHHOE HAOIIOICHHE;

[0Jl PYKOBOJCTBOM YYHTENIs OQOPMIATH OTYET, BKJIIOYAIOUIMHA ONUCaHME OSKCIEPUMEHTa, €ro
pe3yIabTaTOB, BEIBOJIOB;

OCYLIECTBIATh MHAYKTHBHOE 0000IIeHne (0T €AMHUYHOTO JIOCTOBEPHOIO0 K  OO0IeMy
BEPOSITHOCTHOMY), T. €. OIpEeNeNaTh OOIMe CYIIECTBEHHBIE TNPHU3HAKK JBYX U 0Ooliee OOBEKTOB H
bukcupoBath UX B GopMe MOHATHUS WIH CYKICHHUS;

OCYIIECTBJISITh JIETYKTUBHOE 00001IeHne (MOABEeHNE €IWHUYHOTO JIOCTOBEPHOrO0 MO oOIiee
JIOCTOBEPHOE), T. €. aKTyaJIM3UPOBATh MOHATUE WIH CYXJIEHHE, U OTOKIECTBIATh C HUIM COOTBETCTBYIOIIHE
CYIIIECTBEHHBIC TPU3HAKU OJTHOTO WUJIU O0Jiee OOBEKTOB;

OTIpE/IeTISATh aCTeKT KiIaccu(uKaImm;

OCYIIECTBIISTH KIIACCH(PHUKAIIHIO;

3HATh U UCTOJIH30BATh PA3TUYHbBIE (OPMBI MTPEICTABICHHS KJIaCCU(DUKAIIUH.

Tema 4. U3meHnenus, npoucxoasinue ¢ Beuecrsamu (14 4)

[TonsiTHE SBIEHUH, CBI3aHHBIX C U3MEHEHHSIMH, TPOUCXOISAIIIMMHU C BEIIECTBOM.

SIBrieHus, CBsI3aHHBIE C M3MEHEHHWEM KPHCTAJUTMYECKOTO CTPOCHUS BEIIECTBA MPU MOCTOSHHOM €T0
coctaBe, — (usnueckue siBieHUs. Dusnueckue SBICHUS B XUMHUU: TUCTHIUISAIMS, KPUCTAJUTM3AIMS,
BBIITAPHBAHNE W BO3TOHKA BEIIECTB, (PMIBTPOBAHUE U IICHTPHUPYTUPOBAHUE.

SIBneHust, CBA3aHHBIE C U3MEHEHHWEM COCTaBa BEIECTBA, — XWUMHUYECKHE peakiuu. [IpusHaku u
YCIIOBHS MIPOTEKAHHUS XMMHUYECKHUX peakiuii. BeineneHne TerioTsl u cBeTa — peaknuu ropenus. [lonsrue
00 3K30- ¥ SHAOTEPMUYECKUX PEAKIIHSIX.

3aKOH COXpaHEHHsS MacChl BENIECTB. XHMHYECKHE YpaBHEHHs. 3HAuUeHHE WHACKCOB W
k03 PunnentoB. CocTaBiieHUe YpaBHEHUH XUMUYECKUX pEaKIUil.

PacdeTsl 0 XMMHUYEeCKHMM ypaBHEHUsM. PemieHne 3ajad Ha HaXOXKIACHHWE KOJMYECTBA, MACChl WIJIH
o0beMa MPOAYKTa peaklud IO KOJIWYECTBY, Macce WIM OO0bEMY HCXOJHOrO BellecTBa. PacueTsl ¢
UCTIOJTIB30BaHUEM TTOHSTHS «JIOJIsT», KOTIa UICXOTHOE BEIIECTBO JIAHO B BUJIE PACTBOpA C 33aHHOIW MACCOBOM
JI0JIei paCTBOPEHHOI'O BEILIECTBA MIIM COJICPKHUT ONPENIEICHHYIO J0I0 IPUMECEH.

Peakuuu paznoxenus. IlpeactaBieHne O CKOPOCTH XUMHYECKHUX peakuuil. Karamuzaropsl.
O®epmenTsl. Peaknuu coemuHeHus. KaramuTudeckne W HEKATAIMTUYSCKUE pEAKIUU, OOpaTUMbIe U



HeoOpaTuMble peaknuu. Peaknuu 3amermieHus. Psj akTHBHOCTH METalIOB, €0 HCIOJB30BaHHUE JIS
IIPOTHO3UPOBAHUS BO3MOYKHOCTH NIPOTEKAHUS PpPEAKUUNA MEXIy MeETaulaMM M KUCJIOTaMH, peakIHuu
BBITECHEHHUS OJIHUX METAJUIOB U3 PACTBOPOB WX COJICH ApyruMu MeTaiiamu. Peaknuu oOmeHa. Peakium
HeHUTpanM3aIuu. Y CIOBHsI MPOTEKAHMS peaKIuii 0OMEeHa B pacTBOpax /10 KOHIIA.

THunbel XUMUYECKUX pEaKIMi Ha IPUMEPE CBOMCTB BOABI. Peakuus pas3noxkeHus — 3JIEKTPOIU3 BOJBL.
Peaknum coenuHeHHs — B3aMMOJEUCTBUE BOJbl C OKCHUAAMH METAJUIOB M HEMETAUIOB. Y CIOBHE
B3aMMO/JICHCTBUS OKCHJIOB METAJUIOB U HEMETAJIOB C BOJOM. [ToHsATHE «TuApOKCHIb». Peakuuu 3aMeleHus
— B3aUMO/ICHiCTBHE BOJIBI C MeTallaMu. Peakiiuu oOMeHa — THIpOIn3 BEUIeCTB.

Jemoncmpayuu. [Tpumepsl GU3MUeCKUX SIBICHUN: a) MJIaBJieHUe napaduna; 6) BO3roHKa MO/Aa WIH
OCH30MHOIN KHCIIOTHI; B) paCTBOPEHUE OKpAIlIEHHBIX coieil; T) nuddy3us AymHUCTHIX BEIIECTB C Topsiuei
JAMIOYKM HakanuBaHUs. [IpuMeppl XHMMHUYECKHUX SBJICHHMA: a) TopeHwe MarHus, ¢ocdopa; 0)
B3aMMOJICHCTBHE COJISTHOM KHUCIOTHI C MpaMOpOM WM MeloM; B) moiydeHue ruapokcuaa menu (II); r)
pacTBOpEHHUE IMOJIYYEHHOTO THUAPOKCHAA B KHUCIOTax; 1) B3aumojeicteue okcuna menu (II) ¢ cepnoit
KHUCJIOTOM IpU HarpeBaHUU; €) pa3lioKeHHE MepMaHraHaTa Kajus; 5K) pa3joKeHUue MepoKcua BOAOpoa C
MOMOIIBIO TMOKCHIA MapraHiia W Karanas3bl KapTodens WIM MOPKOBH; 3) B3aMMOJCHCTBUE pa30aBICHHBIX
KHCJIOT C METAJIJIAMHU.

Jlabopamopuvie onvimet. 16. IlpokanuBanre MeIu B MJIAMEHH CIUPTOBKHU. 17. 3amerienue Meau B
pactBope xiopuaa meau (II) xxenezom.

Ilpakmuueckue padomot: No2 HaGonenus 3a ropsiieii cBeqoi

Ilpakmuueckue padomor: Ne3 [1pu3HaKyu XUMHYECKUX pEAKIIUN

Ilpeomemmnoie pe3yromamol 00yuenus

OOyyaromuiics TOJMKEH YMETh:
MCIIOJIH30BATh MPH XAPAKTEPUCTUKE BEIIECTB MOHSITHS: «TUCTUIUISIIIUAY», «IIEPETOHKA», «KPUCTALIU3AIU,
«BBIITAPUBAHUE, «hunprpoBanuey, «BO3TOHKA, WIn cyOnumanus», «OTCTauBaHUE,
«UIEHTPpUPYTUPOBAHUEY», «XUMHUECKAs PEAKIUI», «XUMHUUYECKOE YpPAaBHEHHE», «PEAKIMH COCAMHEHUS»,
«peaKlUu pPa3jIoKEHHUS», «PEaKkUUd OOMEHa», «PEaKIUu 3aMEUICHHs», «PEaKlUUd HeUTpaTu3alum,
«OK30TEPMUYECKUE PEAKIUNY», <IHIOTEPMHUUYECKUE PEAKIUU», «PEAKIUU TOPCHUS», «KATaIU3aTOPbI»,
«pepMeHTBI», «oOpaTHUMbIe pEaKIUN», «HEOOpaTHUMbIE PEAKIHN», «KATAJTUTHUYECKHE PEaKIUun»,
«HEKATATUTUYECKUE PEAKIIUNY, Pl aKTUBHOCTU METAJIOBY, «TUIPOITIU3Y;

yCTaHABIUBATh MPUYUHHO!|CIIEACTBEHHBIE CBS3U MEXAY (U3NYECKUMHU CBONCTBAMHU BEIIECTB H
CIOCOO0OM pa3/ieNIeHUs] CMECel;

OOBSICHATH 3aKOH COXPaHEHUSI MacChl BEIIECTB C TOUYKU 3PEHUSI aTOMHO-MOJIEKYISPHOTO YUEHUS;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIMii Ha OCHOBE 3aKOHA COXPAHEHHS MacChl BEILIECTB;

OMUCHIBATh PEAKIIUU C TOMOUIBIO PYCCKOTO SI3bIKA U SI3bIKa XUMUU;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE PEAKIIMU IO YHUCIY M COCTaBYy MCXOJHBIX BEIIECTB U MPOJYKTOB
peaxiuu; TermoBoMy 3P PeKTy; HalpaBICHUIO MPOTEKAHUS PEAKIINHU; YIACTHIO KaTaIu3aTopa;

HCIOJIb30BaTh TaOJMUIly PAcTBOPUMOCTU Ui ONPEIEICHHUS BO3MOXHOCTH MPOTEKAHUS pPEaKIH
oOMeHa; PIMEKTPOXUMHUYECKHI Psii HAMPsDKEHUH (aKTUBHOCTH) METAJUIOB ISl OTMPEENICHUs BO3MOKHOCTH
MPOTEKAHUS PEAKIINM MKy METAJIJIaMU U BOJAHBIMU PACTBOPAMH KUCIIOT U COJIEH;

HaOII0/IaTh W OMHCHIBATh MPU3HAKU U YCJIOBHS TEUEHUS XMMHUYECKUX PEaKIIHMid, JeNaTh BBHIBOJBI Ha
OCHOBaHUU aHaJIn3a HaOJI0IEHUH 3a IKCIIEPUMEHTOM,;

MIPOBOJMTH PACUEThl MO0 XUMUYECKUM YPABHEHHSIM HA HAXOXKJCHHE KOJIMYECTBA, MACCHI WIIH 00BheMa
MPOAYKTa PEAKIUH 10 KOJIUYECTBY, Macce WIH 00bEMY MCXOJHOTO BEUIECTBA; C UCIOJIb30BAHUEM IOHSATHS
«J10J151», KOT/Ia UCXOJHOE BEIIECTBO JaHO B BHJIE PAcCTBOpA C 3aJlaHHOM MacCOBOM J10Jiell pacTBOPEHHOTO
BEIIECTBA WU COACPKUT ONPEIEICHHYIO 00 puMeceil.

Memanpeomemmnuie pe3yiomamol 00y4eHus

OOyyaromuiicst TOJMKEH YMETh:

COCTAaBJISITh HA OCHOBE TEKCTa CXEMBI, B TOM uucie ¢ npuMenennem cpeacts UKT;

CaMOCTOSITENIbHO O(OPMIISTH OTYET, BKJIIOYAIOLIMN ONHUCAaHUE SKCIEPUMEHTa, €ro pe3yibTaToB,
BBIBOJIOB;

UCIOJIb30BaTh TAaKOW BUJA  MBICIEHHOTO (MI€albHOIO) MOJAEIMPOBAHUSA, KaK 3HAKOBOE
MOJIeJTMpOBaHUE (Ha TIpUMEpe YPAaBHEHU XUMHUYECKHUX PEaKIIHii);

paznuyath 00bEM U COiepKaHHUE MTOHATHI;

pasnuyaTh POJOBOE U BUIOBOE MOHATHS;

OCYUHIECTBIIATh POJIOBUIOBOE OINPEICIICHUE IIOHATHM.

Tema 5. PacTtBopenue. PactBopsl. CBolicTBa pacTBOPOB J1eKTPOINTOB (194)



PactBopenue kak (¢u3znko-xumuueckuil mpouecc. IloHsTHe O TuapaTax M KpUCTAJUIOTUApATAXx.
PactBopuMocTs. KpuBble pacTBOPpUMOCTH Kak MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX BELIECTB OT
TemriepaTypbl. HacblllieHHbIe, HEHACBHIIICHHBIE U TEPECHINICHHbIE PAacTBOPHI. 3HAYEHUE PACTBOPOB IS
MIPUPOJBI U CETBCKOTO X0341CTBa.

[TonsiTHE 00 AJEKTPOJMTUYCCKONW IMCCOIUAIMK. ODJIEKTPOIUTHl U HEIJICKTPOIUTHL. MexaHu3m
JUCCOLMALMI 3JIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBA3U. CTENEeHb 3MEKTPOJUTUYECKON JTUCCOIUALUY.
CunpHBIC U CIIA0BIC DJICKTPOIIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUHU AJIEKTPOIUTUYECKON auccouuanuu. VoHHbIE ypaBHEHUs peakiuil.
Peaknun oOMeHa, waymue 10 KOHIIA.

Krnaccudukaiys noHOB U UX CBOICTBA.

Kucnotel, ux kmaccupukanus. Jlucconmmanus KUCIOT H WX CBOWCTBA B CBETE TEOPUH
3JIEKTPOJINTUYECKON Jucconanuu. MOJIeKyIsipHble M WOHHBIE YpaBHEHHUs peakiuil. B3aumoneilicTBue
KHCJIOT € MeTalylaMU. OJEKTPOXMMHUYECKUN psii HalpsDKEHUH MeTauioB. B3amMmonelicTBrue KHCIOT ¢
OKCHJAMH METAJUIOB. B3aumojelcTBHEe KHCIOT C OCHOBAaHUSIMM — pEakUMs HEUTpaau3aluu.
B3aumoneilictBue kucimor ¢ coisimu. Vcmonp3oBaHWe TaOMUIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKH
XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanust, uX Kiaccupukanus. Jluccoumanus OCHOBAaHMKW M WX CBOWCTBA B CBETE TEOPHH
ANEKTPONIMTUYECKON Juccouuanuu. B3aumopeiicTBue OCHOBaHUN ¢ coisiMu. Vcmonb3oBaHHE TaOJIUIIBI
pacTBOPUMOCTH JUIsl XapaKTEPUCTHUKA XUMHUYECKHX CBOMCTB OCHOBaHWMW. B3anmoneicTBue Iienoyend ¢
OKCHJIaMU HEMETAJIOB.

Conmm, uX pguccolMalnsi W CBOMCTBA B CBET€ TEOPHHM DJIEKTPOJIMTHUYECKOM TUCCOIHAIUH.
BsaumoneiictBue coneil ¢ meTtaquiamM, OCOOCHHOCTH ITHX peakuuid. B3aumoneicTBue coyieil ¢ COISIMHU.
Hcnonbs3oBanue TabIUIBI pACTBOPUMOCTH JIJISI XapAKTEPUCTUKN XUMUYECKUX CBOMCTB COJICH.

O06o00menue cBeeHn 00 OKCHIaX, X KIacCH(UKAIIMN U CBOMCTBAX.

['eneTnueckue psapl MeTauia U HemeTaya. ['eHeTnyeckas CBsA3b MEXy KilacCaMH HEOPTaHUYECKHUX
BELLECTB.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

OmnpeneneHue CTEMEHEW OKUCIEHUS JUIS SJIEMEHTOB, OOpa3yIOUIMX BEIIECTBA PAa3HBIX KIIACCOB.
Peaknyiii HOHHOTO OOMEHA M OKHCIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakiui. OKUCIUTETh U BOCCTAHOBHTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHHE.

CocraBnenrue ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOIOM JJIEKTPOHHOTO
Oananca.

CBoiicTBa IPOCTHIX BEIIECTB — METAJJIOB U HEMETAJUIOB, KUCJIOT M COJIEH B CBETE OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM.

Jlemoncmpayuu. VicribiTaHue BEHIECTB U MX PACTBOPOB Ha AJIEKTPONPOBOJAHOCTH. 3aBUCHUMOCTH
3JIEKTPONPOBOAHOCTH YKCYCHOM KHCIOTBI OT KOHIIEHTpaluMH. JIBMKEHUE OKpAIIEHHbIX HWOHOB B
3JIeKTpUYECKOM ToJie. B3aumosnelicTBue uHKa ¢ cepoi, cosstHoM kucioToi, xiaopuaoM menu (II). T'openue
Marsus. BzaumoencTBue XJI0pHOU U CEPOBOIOPOIHOMN BOBI.

Jlabopamopuvie onvimul. 18. B3aumoseiicTBre pacTBOPOB XJIOpU/Ia HATPUS U HUTpaTa cepedpa. 19.
[lonyyeHue HepacTBOPUMOTO THUAPOKCHAA W B3aMMOJEWCTBHE ero ¢ kucinoramu. 20. B3aumopeiictBue
KHCJIOT C OCHOBaHHsAMU. 21. B3auMoaeiicTBue KUCIOT C OKCHUAaAMHU MeTauioB. 22. BzauMoseiicTBrue KUCIOT ¢
Metauiamu. 23. B3aumopeiicTBue KHUCIOT ¢ consiMu. 24. B3aumonelcTBHe MLIeIouYed C KUCIOTaMH. 25.
B3anMonelicTBue 1meI04el ¢ OKCHIaMU HEMETAJLIOB.

26. BzaumopeiictBue menodei ¢ consmu. 27. IlomydeHue M CBONCTBA HEPAaCTBOPUMBIX OCHOBaHMA. 28.
BsanMogeiicTBe OCHOBHBIX OKCHIOB ¢ KHcIOoTaMU. 29. B3auMonelicTBie OCHOBHBIX OKCUAOB ¢ Bomoil. 30.
B3anmMopeiicTBUe KUCIOTHBIX OKCHAOB ¢ mienoyaMu. 31. B3aumoeicTBre KUCIOTHBIX OKCHIOB € BOJOM. 32.
BsanmonetictBue conerl ¢ kxuciaoramMu. 33. BzammopeiicTBue coiieii ¢ mienodamu. 34. B3aumonencTBhe
cosiell ¢ cosAMH. 35. B3auMopelicTBre pacTBOPOB COJIEN € METAJIAMH.

Ilpakmuueckue pabomui: Ne 4. Perienre sKCiepruMEHTATBHBIX 3a]1a4.

IlIpeomemnbnie pezyromamot 00yuenus

OOyyaromuiicst TOJMKEH YMETh:

WCIONBb30BaTh  MPU  XapaKTEpUCTUKE  MPEBpAlleHUH  BEIIECTB  MOHATHS:  «PacTBOPY,
«QIIEKTPOJIMTUYECKAS JTUCCOLMAIUAY, «IJIEKTPOIUTHI), «HEIIEKTPOJIUTBD), «CTENEHb JTUCCOLHAIUN,
«CUTIBHBIC DJIEKTPOIHUTHD, «CIIa0ble SJEKTPOIHUTH», «KATHOHBI», «AaHHUOHBI», «KUCIOTBD), «OCHOBAaHUS»,
«CONN», «MOHHBIE PEAKIMHN», «HEecoJeoOpa3yloIue OKCHUIBD, «CoJeo0pa3ylolnue OKCUIbI», «OCHOBHBIC
OKCHUJIbI», «KHCIIOTHBIE OKCHUJIbI», «CPEAHHE COJIN», «KHUCIBIE COJM», «OCHOBHBIE COJUY», «TE€HETHUYECKHM



pA», «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMHN», «OKHCIHUTEINb), «BOCCTAHOBHUTEIbY, «OKHUCICHHUER,
«BOCCTAHOBJICHUEY;

OIMHCHIBATh PACTBOPEHHUE KaK (PU3UKO-XUMUYIECKHI MPOIIECC;

WJUTFOCTPUPOBATh IPUMEPAMH OCHOBHBIE ITOJIOKEHUS TEOPUH AIIEKTPOIUTHYECKON TUCCOLMALUY;
TEHETUYECKYIO B3aUMOCBSI3b MEXK/IY BEIIECTBAMHU (IIPOCTOE BEIIECTBO — OKCHJI — TUIPOKCHI — COJIb);

XapaKTepu30BaTh OOIIME XHUMHYECKHE CBOWCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT,
OCHOBAHUU M COJIEH C MO3UIMK TEOPUH SJIEKTPOJIUTUUECKON AUCCOLMAIIMH; CYITHOCTh 3JIEKTPOIUTUUECKON
JUCCOIMAIMM BEIIECTB C KOBAJIEHTHOM TOJAPHOM M MOHHOW XHMMHYECKOW CBSI3blO; CYLIHOCTh
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

MIPUBOJUTH MIPUMEPBI PEAKIUH, MOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX
OKCHJIOB, KHUCJIOT, OCHOBAaHMUW M COJICH; CYILECTBOBAaHME B3aMMOCBS3M MEXKJY OCHOBHBIMH KJIaCCaMU
HEOPraHWYECKUX BEILECTB;

KJIACCU(UIIUPOBATh XMMHYECKHE PEAKIUU T0 «U3MEHEHHUIO CTENEHEH OKHCICHUS DJIEMEHTOB,
00pa3yoluX pearupyromnire BeuecTBay;

COCTABJISITh  YPaBHEHUS JJIEKTPOJIUTHUUYECKON JTUCCOIMAIMM KHUCJIOT, OCHOBAaHMM U  COJEi;
MOJIEKYJIIDHBIE, TOJHBIE M COKpALEHHBIE HWOHHBIE YPABHEHUS PEAKUUM C YYaCTHEM DJIEKTPOJIMTOB;
YPaBHECHUS OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMA, HCIONB3YyS METOJ 3JIEKTPOHHOTO OanaHca,
YpaBHEHHUS peaKluii, COOTBETCTBYIOLIUX MMOCIEIOBATENILHOCTH («IIETIOUKEY) MPEBPALICHII HEOPTraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB;

ONpENEIATh OKUCIUTENIb W BOCCTAHOBHUTENIb, OKHUCIECHUE U BOCCTAHOBIICHHE B OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUX;

yCTaHaBJIMBaTh IPUYUHHO-CIECJCTBEHHbIE CBS3U: KJIacC BEIIECTBA — XHMMHYECKHUE CBOMCTBA
BEILIECTBA;

HaOII0/IaTh M OMUCHIBATH PEAKIUH MEXKIY DJIEKTPOIUTAMHU C MOMOIIBI0 PYCCKOTO SI3bIKA M SI3bIKA
XUMUU;

oOpamatecsi ¢ 1a00paTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU MPHUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30MIaCHOCTH;

BBITIOJHATE MPOCTEHIINE MPUEMbl OOpalleHusl ¢ J1abopaTOpHBIM O0OpYyIOBaHUEM: JTaOOPATOPHBIM
ITaTUBOM, CIUPTOBKOW;

Ha0II0/1aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMH, TIPOUCXOSAIINMU C BEIIECTBAMU;

OMHCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKA XMMUU,

JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA.

MIPOBOJMTH OIBITHI, TOJTBEPKIAIONINE XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKHUX
BEIIECTB.

Memanpeomemmnuie pe3yromamuol 00y4eHus

OOyyaromuiics TOJMKEH YMETh:

JieNaTh TOMETKH, BHITUCKH, IIATUPOBAHHUE TEKCTA;

COCTaBJISITh JIOKJIAJ;

COCTaBJIATh HA OCHOBE TeKcTa rpaduKu, B TOM yucie ¢ npuMeHeHuem cpeacts UKT;

BJIQJIETh TAKUM BUIOM HM3JIOKEHHSI TEKCTA, KaK PacCyKICHHE;

UCIONIb30BaTh TAaKOW BUA  MBICIEHHOTO (HMIEaTbHOTO) MOJAEIUPOBAHUSA, KaK 3HAKOBOE
MOJIETMpOBaHME (Ha TpUMEpe YpaBHEHUN pEaKIWid IUCCOIMAIIMH, HWOHHBIX YpPaBHEHHUM pEaKIluid,
MOJTypeaKIuid OKUCIICHUSI-BOCCTAHOBIICHHUS );

pa3nuyaTh KOMIIOHEHTHI JOKa3aTelbCTBa (TE3UC, ApTYMEHTHI U ()OPMY JI0Ka3aTENbCTBA),

OlpeNeNiATh, MCXOAd M3 y4yeOHOW 3amaud, HEOOXOJUMOCTh  HEMOCPEACTBEHHOIO WU
OTIOCPEZIOBAaHHOTO HAOJIIOICHHS;

CaMOCTOSITENTLHO (POPMHUPOBATH MPOTPAMMY IKCIIEPHUMEHTA

OCYIIECTBIISTH MPSMOE HHIYKTUBHOE JI0KA3aTEIbCTBO.

IlIpeomemnbnie pezyromamot 00yuenus

OOyyaromuiicst TOJMKEH YMETh:

PezepBHoe Bpemss —1 .

JIuunocmmuuie pezynomamot 00yuenusn
OOyyJaromuiicst 1O KeH:

3HATh U MIOHUMAaTh: OCHOBHBIE HCTOPUUYECKUE COOBITHSI, CBSI3aHHBIE C PA3BUTHEM XUMUU U OOIIECTBA;
JTOCTHIKEHHS B 00JIACTH XMMUHU U KYJIbTYpHBIC TPAAULIUU (B YACTHOCTH, HAYYHBIE TPATUIIMN) CBOEH CTPaHBI;



00OIIEMHUPOBBIC TOCTIIKEHUS B OOJACTH XMMHU; OCHOBBI 3J0POBOTO 00pasa >KM3HH; MpaBUJIa MMOBEACHUS B
Ype3BhIYAITHBIX CUTYAIUSIX, CBSI3aHHBIX C BO3JACHCTBUEM Pa3IMUYHBIX BEUIECTB; COLUATIbHYIO 3HAUUMOCTh U
coJziepkanue mpodeccuii, CBI3aHHBIX C XUMHUEHH;

OCHOBHBIC TIpaBa U OOS3aHHOCTH TpakJaHWHA (B TOM YHCIIE OOYYArOIIETOCs), CBSI3aHHBIC C JIMYHOCTHBIM,
po(heCCHOHATLHBIM U KHU3HEHHBIM CaMOOTIPE/ICIICHUEM;

UCIBITBIBATh: YYBCTBO TOPJIOCTH 32 POCCHICKYI0 XMMHMYECKYI0 HAayKy M YBa)K€HUE K HCTOPUU €€
Pa3BHUTHS;, YBAKECHUE U MPUHATUE TOCTIKEHUN XUMHH B MUPE; YBAKCHHE K OKPYKAIONMUM (00yJaroImuMmces,
YUUTENSIM, POJUTENSM U Jp.) — yMEThb CAyllaTh W CIbIIATh MapTHEpa, MpU3HABaTh MPABO KaXIOro Ha
CcOOCTBEHHO€ MHEHHE U MPUHUMATh PEIICHUS C y4eTOM MO3ULUNA BCEX YYAaCTHHKOB;, CAMOYBaXXEHUE U
SMOIMOHATBHO-TIOJIOKUTEILHOE OTHOILIEHUE K cebe;

MPU3HABATh: I[IEHHOCTH 370POBBSI (CBOCTO W JPYTHX JFOJIEH); HEOOXOIUMOCTh CaMOBBIPAXKCHUS,
camopealln3aliu, COIMaIbLHOTO MPU3HAHUS;

OCO3HaBaTh: T'OTOBHOCTh (WJIM HETOTOBHOCTb) K CaMOCTOSITEJIbHBIM TMOCTYIKaM M JICUCTBUSIM,
MPUHITUIO OTBETCTBEHHOCTU 32 UX PE3YyJIbTaThl; TOTOBHOCTh (MM HETOTOBHOCTb) OTKPBITO BBbIpa)kaTbh U
OTCTauBaTh CBOIO MO3ZUIINIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIIKAM;

MPOSABIIATE: JA0OpPOXKENATeNIbHOCTh, JOBEPHE W BHUMATENBHOCTh K JIIOASM, TOTOBHOCTh K
COTPYIHUYECTBY U ApPYXOe, OKa3aHUIO IMOMOINM HYXJTAMIIUMCS B HEW, YCTOWYMBBIA TO3HABATEIbHBIM
WHTEpPEC, MHUIMATUBY U JI0003HATEILHOCTh B U3yUEHUU MHUpPA BEIIECTB U PEaKLUii; IeJIeYyCTPEMICHHOCTD U
HACTOWYMBOCTh B JIOCTH)KCHHH IIEJIC, TOTOBHOCTh K IIPEOJIOJICHHUIO TPYTHOCTEH; YOEKICHHOCTh B
BO3MOXXHOCTH TO3HAHUS MPHUPOJAbI, HEOOXOJUMOCTH Pa3yMHOTO HCIOJIBb30BAHUS JOCTIDKCHUNH HAyKU H
TEXHOJIOTHH JIJIsl pa3BUTUS OOIIIECTBA;

YMETb: YCTaHABIUBATh CBSI3b MEX/Y IIENIbI0 U3YUYCHUS XUMUU U TEM, JUIsl YeTO OHA OCYIIECTBISETCS
(MOTHBaMM); BBIMOJIHATH TPOTHOCTHYECKYIO CAMOOIICHKY, PEryJIUPYIONIYI0 aKTUBHOCTD JIMYHOCTH Ha JTare
e¢ BKJIIOYCHHSI B HOBBII BUJI JESTEIILHOCTH, CBA3aHHBIN C HAUYaJIOM U3Y4YE€HHsI HOBOTO Y4eOHOTO MpeaMeTa —
XUMUU; BBITIOJHATh KOPPUTUPYIOIIYIO CAMOOIICHKY, 3aKJII0UYAIOIIYIOCS B KOHTPOJIE 32 MPOILIECCOM U3YYCHUS
XUMHUHM ¥ BHECEHHH HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TamaM U CocobdaM M3Y4eHHs Kypca
XUMHUHU; CTPOUTHh JKM3HEHHbIE M NpOo(ecCHOHATbHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COIIMAIBHO-
UCTOPUYECKHX, IMOJIUTUYECKMX M SKOHOMHUYECKUX YCIOBHI; OCO3HAaBaThb COOCTBEHHBIE IICHHOCTH U HX
COOTBETCTBUE MPUHUMAEMBIM B )KH3HU PEHICHHUSIM; BECTU JUAJIOT HA OCHOBE PaBHOIPABHBIX OTHOIICHUN U
B3aMMHOTO YBa)KCHHsI; BBIIEISATh HPABCTBEHHBIA AacCMEKT MOBEACHUS W COOTHOCHTH TMOCTYNKH (CBOU M
JIPYTUX JIOJIe) W COOBITHUS C MPUHATHIMA ITHYECKUMHU HOPMaMM;, B Mpeenax CBOUX BO3MOXKHOCTEH
MPOTUBOJICUCTBOBATh JACHCTBUSAM M  BIUSHUSM, TNPEJICTABISIONIMM yrpo3y JKU3HHU, 3I0POBBIO U
0€30MacHOCTH JIMYHOCTH M OOIIECTRA.

H3zmenenusn, 6necennvie ¢ yuedOHyI0 npozpammy:

[IpakTuueckue paboOTHI pacrpeeNeHbl B U3yd4aeMbIX pa3zenax, mpakTuieckas pabora
«IIpuroToBiieHHE pacTBOpa caxapa U pacyeT ero MacCOBOH JIOJIM B pacTBOpe» IPEI0KEHA B KAUeCTBE
JIOMAIITHETO SKCIIEPUMEHTA, B KaueCcTBE MpakTHueckoi padotsl Ne 2 nmpoBoautcs padora «Habmonenus 3a
TOPSIIIEN CBEUON.

Conep:xanue nporpammbl 9 KJIACC (2 4 B Henesio, 68 4,
(13 HEX 2 y— pe3epBHOE BpeMsI)

BBenenue. OO0masi XapakTepuCTHKA XHUMHYECKMX 3JJIEMEHTOB M XMMHUYECKHX PeaKuMid.
IMepuonnueckuii 3axon u Ilepuonnyeckas cucrema xumuieckux 31ementoB /[I. U. Mennesneena (11 4)

XapakTepuCTHUKA 3JIEMEHTA MO €ro MOJIOKEHHIO B [leprnoandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . Menpneneea. CBolicTBa OKCUAOB, KUCIOT, OCHOBAaHUN U COJIEM B CBETE€ TEOPUU AJIEKTPOIUTUUECKOMN
JIMCCOLIMAIMN U OKUCJIEHUs| |BOCCTAaHOBJICHHUS.

[TonsTHE O MEPEXOHBIX dTeMEeHTax. AM(POTEPHOCTh. [ eHEeTHUeCKHiA Psi/i MEPEXOTHOTO dIIEMEHTA.

[Iepnonnueckuit 3akoH u Ilepnoguueckas cucrema xumudeckux sineMeHToB . M. Menneneesa.
XuMuueckasi opraHu3alys >KMBOM U HEKUBOU MTPUPOIBI.

XUMUYECKUN COCTaB fiJIpa, MAHTUH W 3€MHOM KOPbl. XMMHUYECKHE DJIEMEHTHI B KJIETKaX »KHBBIX
OpraHu3MOB. Makpo- U MUKPORJIEMEHTHI.

OO6001menre cBeeHU O xuMmMuueckux peakiusax. Kiaccupukanus XMMHUYECKHMX peakuui 1o
pa3IMYHBIM MPU3HAKAM: «IHCIIO U COCTAB PEarupyroinux U 00pa3yomuXcs BEMIECTBY, «TEIIOBOM dPheKTy,
«HAIpaBJICHUE», «M3MEHEHHE CTENEeHEH OKHCIICHUS 3JIEMEHTOB, 0Opa3yIONIMX pearupyrolue BelecTBay,
«(hazay, «ucroNb30BaHUE KATATU3ATOPAY.



IlonsaTHEe O CKOPOCTH XUMHUYECKOM peakuuu. PakTophl, BIUAIOIMIME HA CKOPOCTh XMMHMUYECKHUX
peakmuii. Katanuzarops! u katanus. MHTHOUTOpbI. AHTHOKCHIAHTHI.

Jemoncmpayuu. Paznnanasie popmel Tadbmuusl [. 1. Menaeneea. Mojenu aToMOB JIeMEHTOB 1—3
ro mepuo0B. MoJienb CTPOSHUS 3eMHOTO mapa (MoNepeyHbId pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
peakuuMyu OT IMPHUPOJABl PEarupyroollUX BEIIECTB. 3aBHUCUMOCTb CKOPOCTH XHUMHUYECKOW pEakUuu OT
KOHLICHTPAllUM PEarupyrouIux BEIIECTB. 3aBUCHUMOCTh CKOPOCTHM XHWMHYECKOW peakUHH OT IUIONIaax
CONPUKOCHOBEHUSI PEATHPYIOIIMX BEIIECTB (KHUISIIUNA CJ0i»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peakuuy OT TEeMIeparTypbl pEarupyrolmuX BeECTB. ['OMOTeHHBI UM TE€TEPOreHHBIM  KaTalu3bl.
depMeHTaTUBHBIN KaTanu3. HrubupoBaHue.

Jlabopamopusie onvtmot. 1. llonydeHue TUIpPOKCHIA LIMHKA W HUCCIEIOBAHHE €ro CBOMCTB. 2.
MopnenupoBanue nocrpoenus llepumonnueckoil cucreMbl xumuueckux snemeHtoB JI. M. Menneneesa. 3.
3amenieHue Jkene3oM Mmeau B pactBope cyiabdara memu (II). 4. 3aBUCUMOCTH CKOPOCTH XHMHUUYECKOU
peakuuu OT IMPHUPOABl PEArMpyHOIIMX BELIECTB Ha NPUMEPE B3aUMOJEHCTBUS KHUCIOT C MeTajlamMH. S.
3aBUCUMOCTh CKOPOCTHM XUMHYECKOM pEeaklUMH OT KOHLEHTpPAlWU pEearupyrollyuX BEIIeCTB Ha IMpUMeEpe
B3aUMOJICCTBUSL LIMHKA C COJISTHOM KHUCJIOTOM pa3iuyHOM KOHIEHTpaluu. 6. 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakuuu OT IUIONIaJM COIPUKOCHOBEHMS pPearupyromux Bewects. 7. MonaenupoBaHue
CKUISIIEro cios». 8. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM peaklUuu OT TEeMIepaTypbl pearupyroumx
BEIIECTB Ha mpuMepe B3aumojencTBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIOTHI Pa3IHYHOM
Temneparypsl. 9. PasznoxeHue nepokcuja BoJoposa ¢ nomouibio okcuaa mMapranua (IV) u karanaser. 10.
OO6napy>keHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3aMMOACHCTBHS KUCIOT
C METAJUIAMH YPOTPOIIMHOM.

IlIpeomemmnuwie pezyromamot 00yuenus

OOyuaromuiicst TOJKEH YMETb:

WCIIONb30BaTh IPU XapaKTEPUCTHKE IPEBPAIICHUI BELIECTB MOHATHUSA: «XMUMHYECKas PEaKLUs»,
«peaklUy COEAMHEHHUS», «PEaKLUU Pa3JIOKEHUS», «PeaKUUn OOMEHa», «PeaKklLHUU 3aMEIICHUs, «PeaKluu
HEUTpaIn3anumy, «IK30TE€PMUUYECKHE PEaKIUN», «IHIOTEPMHUYECKHE PEaKIUu», «0OpaTUMbIE pPEaKIuuy,
«HEOOpaTUMBIE PEAKIHHNY», «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIUN», «TOMOTEHHBIC PEaKIHn»,
«TETEPOTECHHBIE PEAKIINNY», «KATATUTHUYECKUE PEAKIIUN», «HEKATATUTUYECKUE PEeaKIINN», «TEIUIOBOM 2P deKT
XUMHUYECKON pEeaKLMN», «CKOPOCTh XUMUYECKON peakuny, «KaTaju3aropy;

XapaKTepU30BaTh XMMHUYECKHUE DJIEMEHTHI |—3r0 neproJoB IO uX MojoxeHuto B Ilepuoanueckon
cucreme xumuyeckux sneMeHToB . M. MenpaeneeBa: XMMHYECKH 3HAK, MOPSAIKOBBIA HOMED, MEPHUO/I,
rpynna, MOJATrpYIa, OTHOCUTENIbHAs aTOMHas Macca, CTpPOCHHE aToMa (3apsl sjipa, YHCIO MPOTOHOB H
HEUTPOHOB B sjpe, OOIIee YHUCIO 3JIEKTPOHOB, PACIpEAES€HUE 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM,
IpoCTOe BellecTBO, (hopMyiia, Ha3BaHWE M TUI BBICIIET0 OKCHAA M T'MJIPOKCUAA, JIETy4ero BOAOPOJHOTO
COoeIMHEHUS (JIJ1s1 HEMETAJIOB));

XapaKkTepu30BaTh 00IIMe XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U THIPOKCHU/IOB,;

MIPUBOJIUTH MPUMEPHI PEaKIM, MOATBEPKAAIOINX XUMUYECKHNE CBOWCTBAa aM(OTEPHBIX OKCHJIOB U
TUAPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEaKIUi M0 YUCIY U COCTaBYy MCXO/IHBIX BELIECTB U MIPOIYKTOB
peakuuu; TernjaoBoMy 3(QeKTy; HarpaBleHHIO NMPOTEKAHUs PEaKIMH; U3MEHEHUIO CTENEHEH OKHCIEHHS
3JIEMEHTOB; arperaTHOMY COCTOSTHUIO MCXOJHBIX BEILIECTB; YUaCTHIO KaTalu3aTopa;

OOBSICHAT, W TPUBOJUTH TPUMEPHl BIUSHUS HEKOTOPBIX (AKTOpoB (TpUpOJIa pearupyronInx
BEIIECTB, KOHLIEHTPAllUs BELIECTB, JIaBJI€HUE, TEMIIEpaTypa, KaTaau3aTop, MOBEPXHOCTh CONMPUKOCHOBEHUS
pearupyonmx BeecTB) Ha CKOPOCTh XUMHUECKUX PEaKLIni;

Ha0JI0/1aTh W OMMCHIBATh YPAaBHEHUS PEaKIUil MEX]y BEIIECTBAMU C MOMOIIBI0 PYCCKOTO fA3bIKa U
SI3bIKAa XUMUU;

MPOBOAUTH  OMNBITHI, TMOATBEP)KIAIONIME XHUMHUYECKHE CBOMCTBA aM(OTEpPHBIX OKCHAOB U
THUAPOKCUIOB;, 3aBHCHUMOCTh CKOPOCTH XHWMHYECKOM pEaKkIUuu OT pa3iudHbX (aKTopoB (mpupoaa
pearupyomux BeleCTB, KOHIEHTpalusi BEIIECTB, JaBJIEHHWE, TEeMIepaTypa, KaTajlu3aTop, MOBEPXHOCTb
CONIPUKOCHOBEHMSI pEarupyrolux BELECTB).

Memanpeomemmnuie pe3yibmamot 00yueHusn

OOyuaronuiicst JOJKEH YMETh:

OTIpeIETIATh Ledb yYeOHON e TeIbHOCTH C IIOMOIIBIO YYUTENS U CaMOCTOSITENIbHO, HCKaTh CPEJICTBA
€e OCYIIECTBJICHHUs, paboTasi 10 IUIaHy, CBEpPATh CBOU JAECUCTBHS C LEJIbIO U IPU HEOOXOIUMOCTH UCIIPABIIATh
OLIMOKH C TIOMOIIBIO YUUTENSI U CAMOCTOSTENBHO;

COCTaBJISITh AHHOTALIMIO TEKCTA;



CO3J1aBaTh MOJICNIU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0bEKTa M MPEICTABICHUEM HX B
MPOCTPAHCTBEHHO-TPaQUUECKOI MM 3HAKOBO-CUMBOJIUYECKON (hopMme;

OTIpeNIeNIATh BU/IbI KJIacCH(PHUKALNU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYHIECTBJIATh MPSMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Merasisl (14 4)

[Tonoxenne MmeramioB B llepuogumueckoit cucrteme xummuueckux snemeHtoB [[. M. Menaeneesa.
Mertamnyeckas KpUCTaUIMYeCKas pelieTKa W MeTajulndeckas XuMudeckas cBs3b. OOmmme (usmueckue
cBorictBa MerawioB. CruiaBel, MX CBOHCTBAa M 3HaueHUE. XHMHYECKHME CBOMCTBA METAJLUIOB Kak
BOCCTAHOBUTEJIEH, a TAK)K€ B CBETE UX IOJIOKEHMS B AJIEKTPOXUMHUYECKOM PSAY HANpPSKEHUN METalIoB.
Koppo3zus metamioB u criocoObl 060ps0bI ¢ Hell. MeTaisl B mpupoje. O0mue crnoco0bl UX MOTYYSHUS.

OOmast XapakTepUCTHKa IIENOYHBIX MeTauioB. Mertamnsl B mpupoge. OOmme crmocodbl ux
noiydyeHusi. Crpoenue aromoB. lllenounsle MeTaminsl — HOpOCThIE BellecTBa. BakHeHIne COeIUHEHMS
IEJOYHBIX METAJUIOB — OKCHJIBI, TUAPOKCHIBI U COJNU (XJIOPUIBI, KapOOHATHI, Cyab(aThl, HUTPATHI), UX
CBOMCTBA U MMPUMEHEHNE B HAPOIHOM X03s1iicTBe. Kanmitabie ynoOopeHus.

OOmiast xapakTepHCTHKa »HJIEMEHTOB TiaBHOM mnoarpynnsl Il rpynmsl. CTpoeHue aTOMOB.
[[{enouHO3eMENbHBIE METAIBI — MPOCTHIE BELIECTBA. BakHelme COoeAMHEHUs IIETOYHO3EMENIbHbBIX
METaJUIOB — OKCH[IbI, THIPOKCUABI M CONU (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyIb(artsl, Gocdarsl), ux
CBOMCTBA U IPUMEHEHUE B HAPOJHOM XO35HCTBE.

Amomunnii. CtpoeHue artoma, (QHU3MYECKHE W XHMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenvHeHUs ATIOMUHUSI — OKCHJI U TUJIPOKCUI, UX aM(OTEepHBIN XapakTep. BaxkHeliue coiy altOMUHHSL.
[IprMeHeHne amOMUHUSA U €70 COCIUHEHUM.

XKenezo. Ctpoenue aroma, pusnveckre 1 XUMUIECKHE CBOMCTBA MPOCTOr0 BeliecTBa. [ eHeTnyeckue
pAabl Fe’" u Fe*'. Baxkueiimme cony skenesa. 3HaueHHe XKejie3a U €ro COCMHEHUN Il MPUPOIBLI U
HapOJIHOTO XO35MCTBA.

Jlemoncmpayuu. OOpa3lbl MIEIOYHBIX M IIETOYHO3EMENBbHBIX METauioB. OOpasIisl CIUIABOB.
B3aunmopeiictBue HaTpusl, IUTUS U Kajdblus C BOJAOW. B3aumopeiicTBue HATpUsl U MarHusi ¢ KUCIOPOJOM.
BsaumoneiictBue meramioB ¢ Hemetamuiamu. [lomyuenue rugpokcnos xenesa (1) u (111).

Jlabopamopusie onvitmot. 12. B3zaumopeicTBue pacTBOPOB KHUCIOT M cojied ¢ meramiamu. 13.
O3nakomiieHue ¢ pyrnamu kenesa. 14. OkxpammBaHuEe IUIAMEHU COJISIMH IIEJIOYHBIX METauioB. 15.
BsaumonerictBue kanpius ¢ Bogou. 16. Ilomyuenne runpokcuia Kajlblus U UCCIEN0BAHUE €TI0 CBOMCTB. 17.
[Tonyuenue rugpokcua adrOMUHUS U UCCIIEOBaHNUE ero cBOMCTB. 18. B3auMonelicTBue xenes3a ¢ CoasHOM
kucnotoi. 19. [Monyuenue ruapokcunos xenes3a (II) u (1) u uzydeHue ux cBONCTB.

Ilpeomemmnoie pe3yromamol 00yuenus

OOyuaronuiicst JOJKEH YMETh:

WCIOJIb30BaTh IPU XapaKTEPUCTUKE METAJUIOB U HUX COCIUHEHUHN MOHATHS: «METaIbl», «pPsj
AKTUBHOCTH METAJJIOBY», «IIEJIOYHBIE METAJIIbD», «ILEJOYHO3EMENIbHbIE METaJUIbl», UCHOJIb30BaTh UX IMpPHU
XapaKTEPUCTHKE METAJIIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB| METayuioB (ILEJIOYHBIX METAJUIOB, MarHus,
KaJIbIuUsl, aIFOMUHUS, XKelle3a) Mo UX MoJIoKeHUIo B [lepuonnyeckoil cucreMe XuMuueckux snemeHTos /1. U.
MenneneeBa (XMMHYECKHM 3HaK, MOPSIKOBBIH HOMEp, MEPHOA, Tpylna, HOArpyINa, OTHOCHUTENIbHAs
aTOMHasl Macca, CTpOEeHHUe
aToma (3apsn sAapa, YMCIO NMPOTOHOB U HEHUTPOHOB B sijipe, OOIIee YHCIO 3JEKTPOHOB, pacIpeesieHue
3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), IIPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHHE M THUI BBICHIETO OKCHIA U
TUAPOKCHUIA);

Ha3bIBAaTh COEIMHEHMS] METAJJIOB M COCTABIIATH UX (POPMYJIbI IO HA3BAHUIO;

XapaKTepu3oBaTh CTpoeHHe, oOmme (u3nyeckre M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-
METAaJIJIOB;

OOBSICHATH 3aBUCUMOCTH CBOIMCTB (WJIM MPECKa3bIBaTh CBOMCTBA) XUMHUECKUX JIEMEHTOB-METAIJIOB
(paanyc, METaJUTMUECKHE CBOMCTBA JIEMEHTOB, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA 3JIEMEHTOB) U
o0pa3yeMbIX HMH COEIWHEHHH (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHJOB M T'HJIPOKCHIOB,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE CBOICTBA) OT MoyiokeHUs B Ilepuoanueckoil cuctemMe XUMHUYECKUX
aneMenToB . 1. Menneneena;

OIMCHIBATh O0IINE XMMHUYECKHE CBOMCTBA METAJJIOB C MOMOIIBIO PYCCKOTO S3bIKA U SI3bIKa XUMHH;

COCTABJISITh MOJIEKYJIIPHBIE YPAaBHEHMsI PEAKIUN, XapaKTEpU3YIOIIMX XHUMHUYECKHE CBOMCTBA
METAJUIOB U MX COEAMHEHUH, a TAKXKE AJIEKTPOHHBIE YPaBHEHUs IMPOLIECCOB OKHCIEHMS-BOCCTAHOBIICHHUS;



YpaBHEHUSI 3JICKTPOJUTUYECKOM JUCCOLMAIIMKN; MOJIEKYJISpHbIC, TMOJHBIE W COKpAIICHHbIE HOHHBIE
YpaBHEHHUS PeaKkUil C y4acTUEM DIIEKTPOJIUTOB;

yCTaHaBJIUBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTroMa, XMMHUYECKOH CBS3bIO,
TUTIOM KPUCTANIMYECKOM PEIIeTKH METANIOB U MX COeIMHEHUH, NX OOUTMMH PU3NYECKUMHU U XUMUYECKUMHU
CBOICTBaMH;

OIMCHIBATh XMMHUYECKHUE CBOMCTBA LIEJIOYHBIX U MIETOYHO3EMENbHBIX METAIIIOB, a TAK)KE aIFOMUHUS
U KeJie3a U X COSAMHEHUHN ¢ TOMOIIBIO PYCCKOTO SI3bIKa U SI3bIKA XUMUU,

BBITNIOJIHATh, HA0JIO/IaTh U OMMCHIBATH XUMHUYECKHI SKCIIEPUMEHT [0 PACIO3HABAHMIO BAXKHEHIINX
KaTHOHOB METAJUIOB, TUAPOKCH/I-UOHOB;

SKCIIEPUMEHTAJIbHO  MCCJIEeNOBaTh  CBOIICTBA  METAJUIOB M HMX  COCIMHEHUH,  peuarb
AKCIIEPUMEHTAJIbHBIE 33]Ja4H 110 TeMe «MeTallby;

OIKCHIBATh XUMUYECKUH SKCIIEPUMEHT C IIOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKAa XUMHUU;

MIPOBOMTH PACUETHI 0 XUMHUYECKUM (HPOPMYJIaM U YPaBHEHUSM PEaKIUN, TPOTEKAIOIIUX C y4aCTHEM
METAJIJIOB U UX COEAMHEHUH.

Memanpeomemmnuie pe3yromamuol 00y4eHUs

OO0yuaromuiicst T0HKEH YMETh:

paboTaTh MO COCTABICHHOMY IUIaHY, UCTIONB3YSl HAPSAY C OCHOBHBIMHU H JIONIOJHUTEIIBHBIC CPECTBA
(cripaBOUHYIO IUTEPATYPY, CI0KHBIE TPUOOPHI, cpeactBa UKT);

C TOMOIIBI0 YYHTENs OTOWpaTh JUIS pEIIeHUs YYeOHBIX 3a7ad HEOOXOJHWMEBIC CIIOBapH,
SHIUKJIONENH, CIIPABOYHUKHU, IIEKTPOHHBIE IUCKH;

COMOCTAaBIIATh W OTOMPATh WHOOPMAIMIO, TOJYUYEHHYIO U3 PAa3JIMYHBIX HCTOYHHUKOB (CIOBapH,
SHIUKJIONEINH, CIIPABOYHUKHU, IIEKTPOHHBIE TUCKU, CETh MIHTEpHET);

MPEJCTaBIATh WHGOPMAIMIO B BUIE TaONUI,, CXEM, OIOPHOrO0 KOHCIIEKTa, B TOM YHCJIE C
npumeHenuem cpencts UKT;

oOpMIIATE CBOM MBICIM B YCTHOH M NMHUCHBMEHHOW PEUM C YU4ETOM CBOUX YUCOHBIX WM KH3HCHHBIX
peueBbIX CUTYyallUi, B TOM 4Hcie ¢ npumeHeHuem cpeacts UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYIIECTBIIATH I0Ka3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa MeTa/LI0B M X coequHeHui (14)

1. OcyuiecTBineHne LENOYKA XUMUYECKHX MpeBpamieHuil. 2. [lonyyeHue m cBOMCTBA COEOUHEHUN
MeTauioB. 3. Pemenne skcnepuMeHTaAIBHBIX 3371a4 Ha pAacliO3HaBaHUE U MOJTyUYECHUE COSAMHEHUN METAIIOB.

IIpu 08yxuacosom nianuposaHuu npoeoOUmMcs moabko npakmuieckas paboma 3.

Ilpeomemmnwie pe3yromamul 00yueHus

OOyyaromuiicst TOMKEH YMETh:

oOpamiaTrhcsi ¢ 1a00OpaTOPHBIM O0OPYIOBAHHEM U HarpeBaTEIbHBIMH MPHUOOpPaAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH;

BBITIOJIHATH MPOCTEHINNE TPHEMbl OOpalieHuss ¢ J1abopaTOpHBIM O0OpYAOBaHHEM: JIA0OPATOPHBIM
HITaTUBOM, CIIMPTOBKO;

Ha0JII01aTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSMHU, TPOUCXOSIINMU C BEIICCTBAMHU;

ONMUCHIBATh XUMHUECKUH IKCIIEPUMEHT C TOMOILBIO PYCCKOTO $I3bIKa U SI3bIKA XMMUU;

JIeIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

Memanpeomemmnuie pe3yromamuol 00y4eHUs

OOyyaromuiicst TOJMKEH YMETh:

OTIpeAeNATh, HMCXOAS W3 Y4eOHOW 3amayd, HEOOXOAMMOCTh HCIIONB30BAHUS HAONIONCHUS WIH
JKCTIEpUMEHTA.

Tema 3. Hemerasuibl (25 4)

OO0mrast xapakTepHCTHKAa HEMETAJUIOB: ToJNokeHne B [lepuommueckoil CHUCTEME XUMHUYECKUX
anemenToB J[. . MenzaeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, JIEKTPOOTpHIaTenbHOCTh (D0) Kak Mepa
«HeMeTalmMyHoCcTH», psag 0. Kpucrammyeckoe CTpOEHWE HEMETaIOB — TMPOCTBIX BEHIECTB.
Annorponusi. @u3nyeckue CBOMCTBa HEMETAIIOB. OTHOCUTEIBHOCTD MOHATUN «METAI» U «HEMETAJLI.

Bonopoa. Ilomoxenue Bomopoaa B Ilepumomgmyeckoil cucteme xumudeckux sieMeHtoB J[. U.
MenneneeBa. CtpoeHne aroMa U MoOJEKyJbl. Du3MUecKMe M XMMHUUYECKHE CBOWMCTBA BOJIOPOJA, €ro
MOJTyYeHHUE ¥ TIPUMECHEHHUE.

Boga. Ctpoenue wmoinekynbl. Bomopoanas xumuueckass cBsi3b. DPuU3MUECKHE CBOWCTBA BOJIBI.
AHOManmuu CBOUMCTB BOmabl. [mapoduibHbie W ruapoPOOHBIE BelIecTBAa. XMMHYECKHE CBOWCTBA BOJIBI.



Kpyrosopot Boabl B mpupone. Bogoounctka. Asparust BoAsl. beiToBbie ¢GuibTpbl. MUHEpanbHbIE BOJBI.
JuctunnupoBaHHasi BOJa, €€ MoJydeHUue U IPUMEHEHHE.

OOmas xapakrepuctuka ramoreHoB. Ctpoenue atomoB. IIpocTbie BemecTBa U OCHOBHBIC
COCTMHECHMS TaJIOTCHOB, X cBoicTBa. Kparkue cBemenHus o xyope, Opome, ¢prope m moxae. I[Ipumenenne
rajoOreHoOB U UX COCMHEHUI B HAPOJIHOM XO35MCTBE.

Cepa. CtpoeHue atroma, aJuIOTPOIMHS, CBOWCTBA M MPUMEHEHHE POMOMYECKON cepbl. OKCHIBI Cephl
(IV) n (VI), ux nomyuenue, cBoiictBa U npumeHeHue. CepHas KHMCIOTa U €€ COJIM, UX IPUMEHEHHE B
HapoAHOM Xo3siiicTBe. [Ipon3BOACTBO CEpHOM KHUCIOTHI.

A3zot. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOI0 BEIIECTBA. AMMHAK, CTPOCHUE, CBOMCTBA,
noydyeHue u npumeHeHue. Coiau aMMOHHMs, MX cBoicTBa M mpuMmeHeHue. Okcuabl azora (II) u (IV).
A30THas KHUCIIOTa, €€ CBOWCTBAa W NpUMEeHeHHe. HuTpaTsl M HHUTPHUTHI, MpoOiieMa UX COJACpXKaHUSA B
CEJIbCKOXO03SUCTBEHHOM MPOAYKIIMH. A30THBIE YI0OpEHUSI.

®ocdop. CtpoeHue aToma, alIOTPONHs, CBOMCTBAa Oesoro M KpacHoro ¢ocdopa, ux MpuMEHEHHE.
OcHoBHbIe coemuHeHus: okcun docdhopa (V) u oprodochopnas kucmora, ¢ocdarel. DochopHbie
yIoOpeHusl.

VYrinepoa. CtpoeHue atoMa, aJIOTPOIUs, CBOMCTBA Moaudukanuii, mpumeHeHue. OKCUIBI yriepoia
(II) m (IV), ux cBoiictBa u npumMeHenne. KapOoHaThl: KanbIUT, COJA, NOTAI, UX 3HAYCHHUE B NPUPOAC U
YKU3HU YeJIOBEKa.

Kpemuuii. CtpoeHue atoma, KpUCTAUIMYECKUM KPEMHHUMH, €ro CBOWCTBAa W INpuMeHeHue. OKcun
kpemuus (IV), ero npuponnsie pazHoBUAHOCTH. CHUITUKAThl. 3HAYEHUE COCAMHEHUN KPEMHHS B KUBOU U
HexuBoM npupoze. [IoHATHe 0 CUIMKAaTHON MPOMBIIIJIEHHOCTH.

Jemoncmpayuu. OOpa3upl TalOreHOB — TMPOCTHIX BEIIECTB. B3auMopeicTBHe TaloreHoB ¢
HATpUEM, C ATFOMUHHEM. BEITECHEHHE XJIOpOM OpoMa MM MOja W3 PacTBOPOB WX coliei. B3anmoelicTBre
CEepbI ¢ MeTajllaMu, BOAOPOJIOM U KHCIOpoaoM. B3anmoeiicTBie KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C
menabto. [lornoiieHue yriieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBiIeHHME MeOu M3 €€ OKCHa
yraem. OOpasubl MPUPOAHBIX COEOUHEHHWH Xjopa, cepbl, ¢ocdopa, yriaepoma, kpemuus. OOpasibl
BOXHEHUIIUX ISl HAPOJHOTO XO3SIMCTBAa Cyah(aToOB, HUTPATOB, KapOoHATOB, docharoB. OOpa3isl CTEKIIA,
KepaMHKH, [IEMEHTA.

Jlabopamopuvie onvimeur. 20. Ilonyuenue u pacmo3HaBanue Bojopona. 21. HccrnemoBanue
MIOBEPXHOCTHOI'O HATSHKEHMsI BOABL. 22. PacTBOpeHHE NepMaHraHaTa Kajaus WM MEIHOTO Kylopoca B BOJE.
23. TI'maparanus o6e3BokeHHOro cynbgarta menu (II). 24. M3roroBieHue TUICOBOrO oOTMeyaTKka. 25.
O3HakoMJIEHHE € KOJUIEKIEeH ObITOBBIX UIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MUHEpAIbHOM BOJBI. 27.
KauectBenHas peakiusi Ha raoreHuA-uoHbl. 28. [Tomydenne, coOnpanue | pacro3HaBaHHe Kuciopoaa. 29.
['openue cepsl Ha Bo3ayxe U B kucinopone. 30. CBoiicTBa pa3daBieHHOM cepHOil kuciaoThl. 31. M3yuenue
CBOMCTB ammuaka. 32. PacrioznaBanue coseit ammonusi. 33. CBolicTBa pa30aBiIeHHOM a30THOM KUCTOTHI. 34.
B3anmMopneiicTBie KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI ¢ Menbto. 35. Pacno3naBanue Qocdaron. 36.
l'openne yrns B kucnopoze.37. Ilomydenue, coOupaHue W paclio3HaBaHHWE yIJIEKHCIoro rasa. 38.
[Tony4yeHue yronbHOM KUCIOTH M n3ydeHue ee cBoucTB. 39. [lepexon kapOoHATOB B rupokapooHatsl. 40.
Paznoxenue runpoxkap6onara Hatpus. 41. [loayyeHne KpeMHEBOM KUCIIOTHI U U3YYEHUE €€ CBOWCTB.

IlIpeomemmunie pezyromamot 00yuenus

OOyyaromuiics TOJMKEH YMETh:

HCIIOJIb30BaTh IPU XapaKTEPUCTHUKE METAUIOB M HMX COCAUHEHMHM IOHATHS: «HEMETAJUIbD»,
«TaJIOTeHbI», «AJUIOTPOMHBIE BHJIOM3MEHEHUS», (OKECTKOCTh BOJBDY, «BPEMEHHas >XECTKOCTh BObI»,
«TTOCTOSTHHAS KECTKOCTb BOJIBI», «00Iast 5)KECTKOCTh BOJIBIY;

JaBaTh XapaKTEPUCTHKY XMMHUYECKUX AJIEMEHTOB-HEMETaNIOB (BOAOPOJA, I'aJIoT€HOB, KHUCIOPOJa,
cepsl, a30Ta, gocdopa, yriepoaa, KpeMHHs) 10 UX MOJOKEHUIo B Ileproauueckoii cucteMe XUMHYECKUX
anementoB JI. M. MeHnneneeBa (XMMHUECKMH 3HAK, MOPSAIKOBBIM HOMEp, MEPHOJ, TpyIa, MOArpYyMIa,
OTHOCHTEJIbHAS aTOMHas Macca, CTpOeHHE aToMa (3apsi] sipa, YMCI0 MPOTOHOB U HEHTPOHOB B Ape, o0Iee
YHCIIO 3JIEKTPOHOB, paclpeiesieHHue 3JIEKTPOHOB MO 3JEKTPOHHBIM CJIOSIM), TPOCTOE BELIECTBO, (GopMmyIa,
Ha3BaHUWE M THUIl BBICHIETO OKCHAAa M TUAPOKCHIA, (opMyna M XapakTep JETydyero BOJOPOIAHOTO
COETMHEHMUS);

Ha3bIBaTh COEAMHEHUS HEMETAJUIOB M COCTABIIATh UX (hOPMYJIbI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOEHHE, OO0IMe (QU3NYEeCKHe M XMMHUYECKHE CBOWMCTBA IPOCTHIX BEIIECTB-
HEMETAIIJIOB;

OOBSICHATh 3aBHUCHUMOCTh CBOMCTB (MJIM TMPEICKa3blBaTh CBOMCTBA) XHMHUYECKHUX DIIEMEHTOB-
HEMETAUIOB  (paAMyC, HEMETAJJIMYECKHE CBOMICTBA DJIEMEHTOB, OKHCIIHUTEIbHO-BOCCTAHOBUTEIIBHbIE



CBOICTBA DJIEMEHTOB) M 00pa3yeMbIX UMHU COSMHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICITUX OKCHJIOB H
TUAPOKCUIOB, JIETYYUX BOJOPOJHBIX COEIUHEHHM, OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE CBONCTBA) OT
nonoxkeHus B [lepuoanueckon cucreme xumuueckux anemeHToB . . Menaeneesa;

OIMCHIBATh O0IINE XMMHYECKHE CBOMCTBA HEMETAIJIOB C MOMOIIBIO PYCCKOTO SI3bIKA U S3bIKA XUMHUH;

COCTABJISITh MOJICKYJIIPHBIE YPAaBHEHMSI PEAKIUH, XapaKTEpU3YIOIIMX XUMHUYECKHE CBOMCTBA
HEMETAJUIOB U MX COCTUHEHHM, a TaKkKe JIEKTPOHHbIE YPaBHEHHS MPOLIECCOB OKHCIECHUS-BOCCTAHOBIICHHUS,
YPaBHEHHUS AJIEKTPOJIUTUYECKON JAMCCOLMAIMM; MOJIEKYJISIPHBIE, IIOJHBIE U COKpAILLEHHbIE HOHHBIE
YpaBHEHHUS PEaKIUil C y9aCTUEM DIIEKTPOJIUTOB;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIC CBS3M MEXIY CTPOCHHEM aTroMa, XMMHUYECKOH CBS3bIO,
TUNIOM KPUCTAJIMYECKONM pEHIeTKH HEMETAIJIOB W HMX COCAUHEHMH, HX OOmMMU (UBHYECKUMU U
XUMHUYECKUMH CBOMCTBAMU;

ONMCHIBATH XUMHUYECKHE CBOICTBa BOAOPOJA, TaJIOT€HOB, KHUCIOpOAa, cephl, a3oTa, docdopa,
rpadura, anMasa, KpEMHUS ¥ UX COSIUHCHHIA C TTIOMOIIIBIO PYCCKOTO sI3bIKA U SI3bIKA XUMUM;

ONKCHIBATH CHOCOOBI yCTpaHEHHs] JKECTKOCTH BOABl W BBIIOJHATH COOTBETCTBYIOUIMI UM
XUMUYECKUN DKCIIEPUMEHT;

BBINIOJIHATh, HAOMIOAATh W ONMCHIBATH XUMHUYECKHI SKCIEPUMEHT IO pPACIO3HABAHHMIO HOHOB
BOJIOPOJIa K aMMOHWUSI, cylb(haT-, KapOoHaT-, CHIIMKAT-, hocdar-, XIopua-, OpoMHI-, HOIUA-NOHOB,;

OKCIIEPUMEHTAIbHO  MCCJIEeNOBaTh  CBOICTBA  METAJUIOB M HMX  COCIMHEHUH,  peuarb
HKCIIEpUMEHTAJIbHBIE 3a/1auH 110 TeMe «HemeTamby;

OTMCHIBATh XUMUYECKUH IKCTIEPUMEHT C MIOMOIIBI0 PYCCKOTO S3bIKA U SI3bIKA XUMHUH;

MIPOBOMTH PACUEThI 10 XUMHUYECKUM (HOPMYJIaM U YPAaBHEHUSM PEaKIUN, IPOTEKAIONIUX C y4aCTHEM
HEMETAJJIOB U UX COEAMHEHUH.

Memanpeomemmnuie pe3yromamuol 00y4eHus

OOyyaromuiics TOMKEH YMETh:

OpPraHMU30BbIBATh y4e€OHOE B3aMMOJEHCTBHE B Ipylie (pacnpeiesiiaTh Poju, 10roBapuBaThcs IpYr C
JIPYTOM H T. 11.);

peABUACTh (IPOrHO3UPOBATH) MOCIEICTBHUS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh MIPUYMHBI CBOET0 HEYyCIeXa U HaXOAUTh CIIOCOOBI BHIXO/A U3 9TOM CUTYAIIHH;

B JIMAJIOTE C YYHUTEIEM YYHUTHCS BBIPAOATHIBATH KPHUTECPHHM OICHKH M OIPEACISATh CTENEHb
YCIENTHOCTA BBHIMOJIHEHHUST CBOE paboThl W pabOThl BCeX, HCXOAS M3 HMEIOIIUXCS KpPUTEPUEB,
COBEPIIICEHCTBOBATh KPUTEPHUH OLICHKHU U TI0JIb30BATHCS MU B X0JI€ OIIEHKH U CAMOOIICHKH,

OTCTaMBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh ApPTYMEHTHI (haKTaMHu;

KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

CIIyIIaTh JAPYTUX, MBITaThCA MPUHUMATH APYTYIO TOYKY 3pEHHs, OBITh TOTOBBIM HM3MEHUTH CBOIO
TOYKY 3PECHHUS;

COCTaBJIATH pedepar 1o ornpeneaeHHon popme.

Tema 4. IIpakTukym 2. CBoiicTBa coeqHHEHHIT HeMeTALI0B (3 1)

1. Pemenue »sKkcrepuMeHTalIbHBIX 3amad no Teme «lloarpynma ramoreHoB». 2. Pemienue
SKCHEPUMEHTANIBbHBIX 3a7au 1o TeMe «lloarpynma kucnoponay». 3. Pemienne skciepuMEeHTAIbHBIX 3a/1a4 0
teme «lloarpynma azota». 4. Pemenue skcnepuMeHTANbHBIX 3amad no teme «lloarpymma yraepomay. 5.
[Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Ilpu 08yxuacosom nianuposanuu npogoosmcs moabko npakmuyeckue pabomol 1, 2 u 5.

IlIpeomemnnie pezyromamot 00yuenusn

OOyyaromuiicst TOJMKEH YMETh:

oOpamatecsi ¢ 1a00paTOpHBEIM 000pPYIOBAaHUEM U HArpeBaTeIbHBIMU MPHUOOPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH O€30TTaCHOCTH;

BBITIONHATH MPOCTEHIINE MpPUEMbl OOpalleHusi ¢ JIabopaTOpHBIM OO0OpYAOBaHUEM: JTAOOPATOPHBIM
ITaTUBOM, CHUPTOBKOW;

HaOII0/1aTh 32 CBOMCTBAMHU BELIECTB U SBJICHUSMU, TIPOUCXOASIINMU C BEIIECTBAMU;

OTHCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIIBIO PYCCKOTO SI3bIKA U SI3bIKA XUMUU,

JIe1aTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

Memanpeomemmnule pe3yibmamot 00yueHusn

OOyuaronuiicst JOJKEH YMETh:

OTIpeAeNATh, UCXO/s U3 yueOHOM 3a/1auu, HeOOXOIUMOCTb UCIIOJIb30BAHUS HAOIIOIEHUS WIIH SKCIIEPUMEHTA.

Tema 5. KpaTkue cBeieHus1 00 OpraHu4ecKnX coeJUHeHUsX (64)



Yraesonopoabsl. Heopraumyeckue u opraHn4ecKre BEMIECTBA. Y TIE€BOA0OPOAbl. MeTaH, 3TaH, nporaH
KaK MpeeNbHbIe YTIeBOI0POAbl. DTHIICH U alleTUJICH KaK Henpe/esibHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbI.
l'openue yrneBogoponos. KauecTBeHHbIE peakiii Ha HENMpPeAeIbHbIE coeInHenHus. Peakus
JErUIpUPOBAHUSI.

Kucnoponcoaepkaiue opraHM4ecKue COeTMHEHMs. DTUIIOBBIM CIIUPT, €r0 MOJy4eHHE, IPUMEHEHHE
u ¢usnonornyeckoe nencTeue. TpexaToMHbIi cupT riaunepul. KayecTBeHHas peakiiys Ha MHOTOATOMHbIE
CIUPTHL. YKCYCHasi, CTeapHHOBAS U OJICMHOBAS KUCIIOTHI — MPECTABUTEINN Kiacca KapOOHOBBIX KUCIIOT.
Kupsl. MbLia.

A3oTconepikalie OpraHn4eckie CoeIMHEeHNs. AMUHOTpynna. AMUHOKUCIOTE.. AMUHOYKCYCHAast
KucioTa. benku(mpoTennsl), uX QYHKIMU B )KUBBIX oprann3max. KadecrBeHHsle pe-

aKIUH Ha OCJKH.

Jlemoncmpayuu. Moienu MoJIeKyJl MeTaHa, 3TaHa, IpolaHa, 3TUJICHA U alleTUIICHA.
BsaunmopeiicTBre sTHiIeHa ¢ OpOMHOM BOJION M pacTBOPOM MepMaHranara kanus. OOmme XuMuieckre
CBOMCTBA KMCJIOT HAa IPUMEPE YKCYCHOM KUCIOThI. KauecTBeHHas peakiusi HA MHOIOaTOMHBIE CIIUPTHI.

Jlabopamopnsie onvimot. 42. KauecTBEeHHbBIE peaKIUy Ha OCJIKU.

Tema 6. O0oOmeHue 3HAHUI MO XHMHHM 3a KYPC OCHOBHOIi mkojbl. IloaroroBka Kk
rocy/1apcTBeHHOM UTOroBO#i aTrTecTanuu (8 1)

[Iepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuyeckux dieMmeHToB . M. Menaeneesa.
®u3nUecKuil CMBICT TOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEpUOJa M TPYIIBL. 3aKOHOMEPHOCTH
W3MEHEHUsl CBOWCTB 3JIEMEHTOB M MX COEAMHEHUM B IMepuofax U Ipynnax B CBETE MPEICTAaBICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HAYEHHUE NEPUOIUUECKOIO 3aKOHA.

Bunbl xuMuyeckux CBsI3ed UM TUIBI KPUCTAUIMUECKUX pelIeTOK. B3auMOCBs3b CTPOEHUSI U CBOWCTB
BEIECTB.

Krnaccudukanus XuMH4eCKUX peakiuil Mo pa3InyHbIM MPU3HAKaM (YUCIIO U COCTaB Pearupyromux 1
00pa3yIONIMXCsl BEIIECTB; HAJIMYHME TPaHUIBI pazzaena ¢as3; TermioBod 3>PQeKT; M3MEHEHHE CTEreHEH
OKHUCJICHHUS aTOMOB; HCIOJB30BaHUE KaTajau3aTopa; HampaBiieHue mporekanus). CKOpPOCTh XUMHUYECKUX
peakuuid U akTopsl, Bausonme Ha Hee. OOpPaTUMOCTh XMMHYECKUX PEAKIMA M CIIOCOOBI CMEIICHHS
XUMHUYECKOI'O0 PAaBHOBECHUS.

[IpocTeie u cnoxHbIe BemecTBa. Metaiisl 1 HeMeTaulbl. ['eHeTndeckre psabpl MeTapia, Hemerasia
U nepexoaHoro meramuia. OKCUABI U THAPOKCUABI (OCHOBAHUS, KHCIOTHI, aM()OTEpHbIE THAPOKCHU/IBI), COIH.
Hx coctaB, knaccupukanus U OOIME XUMHUUYECKHE CBOMCTBA B CBETE TEOPUU IJICKTPOJIUTUUYECKON
JUCCOIUAIINU.

Jluunocmmuuie pezynomamot 00yuenusn

OOyyvaromuiics TOMKeH:

3HATh U MIOHUMATh: OCHOBHBIE UCTOPUUECKHE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMUHU U OOIIECTBA;
TOCTHKEHHS B 00JIACTH XMUMUU U KYJIbTYpHBIC TPAAULIUU (B YACTHOCTH, HAYYHbBIE TPATUIIMU) CBOEH CTPAaHBI;
001IeMUPOBBIE JOCTIKEHHSI B 00JJACTH XUMHH; OCHOBHBIC TTPUHIUIIBI U MPaBHJIa OTHOIIEHUSI K MPUPOJIE;
OCHOBBI 370pOBOTO 00pa3a KH3HH U 300pOBbecOEperarluXx TEXHOJOTUH; TpaBHlia IOBEACHUS B
YpE3BBIYANHBIX CHUTYallUsIX, CBS3aHHBIX C BO3JCUCTBHEM pA3JIMYHBIX BEIECTB, OCHOBHBIC IpaBa U
00513aHHOCTH TpaKJaHUHA (B TOM YHCIlieé 00y4arolIerocs), CBsi3aHHbIe C JIMYHOCTHBIM, MPO(eCCHOHATEHBIM
U JKHU3HEHHBIM CaMOOIPEICIICHUEM; COIMAIbHYI0 3HAYUMOCTh M COJEp>KaHue MpoQeccuil, CBI3aHHBIX C
XUMHEH;

WCTIBITHIBaTh: YYBCTBO TOPJIOCTH 32 POCCHUUCKYIO XMMHUYECKYI0 HAyKy M YBa)K€HHE K HCTOPHUHU €€
pa3BUTHUS;, YBAKEHHWE M TMPUHATHE JOCTIDKEHUH XUMUM B MHpPE; JIOOOBh K MPUPOJE; YBAKECHHE K
OKpyXaroIuM (00y4aromuMcs, YYUTEIsIM, POAUTEISIM U JIp.) — YMETh CIyllaTh M CIbIIIATh MapTHEpa,
MpU3HaBaTh MPaBO KaXIOTO Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEHICHHS C YYeTOM MO3UIMH BCexX
YYaCTHUKOB; YyBCTBO MPEKPACHOTO M ACTETHYECKHUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U UX
MpEeBpaIeHHIT; CAMOYBa)KEHUE M SMOIIMOHATHHO-TIOIOKUTEIHHOE OTHOIICHUE K cebe;

MPU3HABATh: IIEHHOCTH 3JI0POBBS (CBOEr0 W JPYTUX JIOJIeH); HEOOXOIUMOCTh CaMOBBIPAKEHUS,
caMmopeau3aliy, COLUAIbHOIO MPU3HAHMS;

OCO3HaBaTh: TOTOBHOCTh (WJIM HETOTOBHOCTH) K CaMOCTOSTEIBbHBIM TOCTYNKaM M JICUCTBHSM,
OTBETCTBEHHOCTh 3a MX PE3YJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPBITO BBIPAXKATh M OTCTAaWBAThH
CBOIO TTO3MIIUIO U KPUTUYHO OTHOCUTBHCS K CBOMM MOCTYIIKAM;

MIPOSIBIISATE: KOJIOTUYECKOE CO3HAHUE; TOOPOKEIATeNbHOCTD, TOBEPHE U BHUMATEIHHOCTh K JIFOSIM,
TOTOBHOCTb K COTPYIHUYECTBY M JPYy>KOe, OKa3aHUIO IMOMOIIM TeM, KTO B HEW HyXkJaeTcs; 000OIIEeHHBIH,
YCTOWYMBBIA U U30UpATEIbHBIA MTO3HABATEILHBIN MHTEPEC, HHUIIMATUBY M JIIO003HATEILHOCTh B H3yUYECHUHN



MHUpa BELIECTB U PEaKLMN; LEICYCTPEMIICHHOCTh U HACTOMYMBOCTb B JOCTHKEHHMM LI€JIEH, T'OTOBHOCTH K
MPEOAOJCHUIO TPYIHOCTEH; YOEKICHHOCTh B BO3MOXKHOCTH IIO3HAHUS MPUPOIBI, HEOOXOJUMOCTU
pa3yMHOT'0 UCIOIB30BAHUS JOCTHXKEHUIM HAYKHU U TEXHOJIOTUHN /711 pa3BUTHS OOIIECTBA;

YMETh: YCTAHABJIMBATH CBS3b MEKY LEIbI0 U3YUEHUSI XUMHUH U TEM, JUIS YEro OHAa OCYIIECTBISETCA
(MOTMBaMM); BBIIOJHATh KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKIHYalOIlyloCs B KOHTPOJE 3a IMPOLIECCOM
U3YYEHHUS XMMHUHU M BHECEHUU HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOUIMX J3TallaM M CHOcoOam
U3Yy4EeHUS Kypca XMMHHU; BBIIOJIHATh PETPOCIEKTUBHYIO CAMOOLICHKY, 3aKII0YAIONIYIOCs B OLIEHKE IIpoLecca
U pe3yiapTaTa M3y4eHHs] Kypca XMUMHHM OCHOBHOM LIKOJbI, MOJABEJACHUU WTOIOB HA OCHOBE COOTHECEHHUS
neneil M pe3yiabTaToB; CTPOUTH JKU3HEHHbIE W MPOQECCHOHAIbHBIC IUIAHBI C YYETOM KOHKPETHBIX
COLIMAJILHO | |MCTOPUYECKHUX, MOJUTUYECKMX M OSKOHOMHYECKHMX YCJIOBUW; OCO3HaBaTh COOCTBEHHBIC
LIEHHOCTU U COOTBETCTBHUE UX IIPUHUMAEMBIM B )KU3HU PELICHUSM; BECTH AUAJIOI HA OCHOBE PABHOIIPABHBIX
OTHOLLEHUN ¥ B3aMMHOIO YBa)KEHUS; BbIIEISATh HPABCTBEHHBIN ACMHEKT MOBENECHUS U COOTHOCUTh MOCTYIKHU
(cBOM M IpYTHUX JIIOJEH) U COOBITHS C MPUHATHIMUA STHUYECKUMH HOPMaMH; B TIpe/ieiax CBOMX BO3MOYKHOCTEH
IIPOTUBOJICUCTBOBATh JCHCTBUSAM M BIUSHUAM, NPEACTABIIONIMM yIpO3y JKU3HHM, 3I0pPOBBIO U
0€301aCHOCTH JTMYHOCTH U OOIECTBA.

Temamuueckoe nianuposanue no Xumuu
8 knacc (68u; 2u/neo).

Ne HaumenoBanue pa3zienoB u Tem Kou-Bo N3 Hux
n/a gacoB | [Ip/p K/p
1. Beenenue 4+1 Nel
2. ATOMEBI XUMHYECKHX DJIEMCHTOB 9 Nel
3. [Tpocthie BemecTBa 6
4, CoequHEHNS XUMHYECKHUX 3JIEMCHTOB 14 Ne2
5. M3MeHeHus, Npoucxoasiire ¢ BeleCTBaMU. 12+2 Ne 2,3 Ne3
6. PactBopenue. PactBopsl. CBOWCTBA pacTBOPOB MIEKTPOJIUTOB. | 18+1 No 4 No4
Pe3epBHOE Bpems 1
Bcero 68 4 4
Temamuueckoe nnanuposanue
9 knacc (68u; 2 u/ueo).
Ne HaumenoBanue pa3nenoB u Tem Koin-Bo N3 Hux
n/m qacoB | Ip.p K.p.
1. Benenue. O0mas xapakTepuCTUKa XUMHUYECKUX dJeMeHToB U | 11 1
xumuyeckux peaknui. [ICX0O.
2. MeTtamisl 14 1
3. | [Ipaktuxym Nel 1 1
4, Hemeramner 25 1
5. | [Ipaktuxym Ne2 3 3
6. | Kparkue cBeeHust 00 OpraHMueCKIX COSAMHEHUSX 6
7. | O6001IeHNE 3HAHUH [T0 XMMHUU 32 KypC OCHOBHOM IIKOJIBI. 8
IToaroroBka k rocymapctBeHHoU utoroBoi arrectaruu (I'MA)
Hroro: 68 4 3




MarepuaibHO-TEXHHYECKOe o0ecniedeHne 00pa3oBaTeIbHOIO Npolecca:
JlaGopaTopHOe M IEMOHCTPAITMOHHOE 000PYI0BaHKE
Tepmomerp
[lITaTuB yHuBepcaabHbIN
CTon-no peMHUK
Beck1 naboparopubie
JJABOPATOPHAS ITOCY JIA, [TPUBOPBI 1 OBOPYJJOBAHME /)11 JEMOHCTPAIIUIA
KommiekT konb 1eMOHCTpaIlMOHHBIX
Komruiekt MmepHO 1oCy 1bl
KommuiexkT uznenuii u3 kepamuku u papdopa
HaGop nocynbl 1 npuHaAIEKHOCTEH 17151 TPOBEACHUS IEMOHCTPAIMOHHBIX OIBITOB
VYcTaHoBKa 1711 IEPETOHKY BEIIECTB
Anmapar it MOJy4eHus ra3oB (J€MOHCTPALIMOHHBIN)
XpaHuauuie 11 XUMUYECKUX PEaKTUBOB
JIABOPATOPHAS ITOCY A, TTPUBOPHI U ITPUHA AJIEXKHOCTU 1JI1 YYHEHUYECKOI'O
OKCIIEPUMEHTA
MuxkponabopaTopust
Becbl yueOHbIe 1abopaTopHbie
XHWMHUYECKUE PEAKTUBBI
Ha6op Nel C «Kucnotsi»
Ha6op Ne20 BC «Kucnotsi»
Hab6op Ne3 BC «Illenoumn»
Ha6op Ne4 OC «Oxcuibl METaioB»
Hab6op Ne5 OC «Mertamnbl» Manblit
Ha6op Ne5 C «Oprannueckue BelecTBay
Hab6op Ne6 C «Oprannyeckue BEIecTBa»
Habop Ne7 C «MuHepaibHble y100peHus»
Ha6op Nell C «Conu u1s IeMOHCTpaIUU OTIBITOB
Ha6op Nel12 BC «Heoprannueckue BemecTBa Jjisi JEMOHCTPAIIMOHHBIX OMBITOBY
Hab6op Nel3 BC «I"anmoreHupny
Ha6op Ne10 OC«CynbdaTsl, cynbGuUThI, CyTbGUIB)
Ha6op Nel7 C «Hutpats» (¢ cepeOpom)
Hab6op Nel8 C «Coenunenus xpomay
Ha6op Nel19 BC «Coenunenus mapranma”
Hab6op Ne21 BC «Heopranuueckue BeniecTpa»
Ha6op Ne22 BC «MHaukaTopbI»
Hab6op Ne24 OC «Marepuanbi»
Harnsgaeie mocobus mo npeameTy
I[TEYATHBIE ITOCOBU A
Tabmuna «[lepuoanueckas cuctema xuMudeckux snemenToB .. MenneneeBa»
Tabmuia «PacTBOPUMOCTH COJIeH, KUCIIOT U OCHOBAaHUN B BOJIE»
Tabnuma «NeKTPOXUMHUYECKHUNA Pl HAMIPSHKCHUN METAIIJIOBY
Kommiekt tabmnn Xumusa 8-9 kiacc
Kommmrext tadiury Xumust. MeTtaiibl
Kommiekt Tabmauiy Xumus. PacTBopel. DIeKTpOIUTHIECKAsT JUCCOIHAITUS
Kommmext tabmuy Xumus. HeMmeramisl
KommiexT Tabnui Xumus. XuMHUECKOe MPOU3BOACTBO. MeTamtyprust
MOJEJIU, KOJUIEKIIM
Habop moneneit aToMOB 4711 cOCTaBIEHUS MOJIEJIE MOJIEKYIT [0 OPraHUYEeCKOM ¥ HEOPTaHUYECKON XUMUH »
Habop moneneli KpucTalIM4ecKux peneTok
Komnekmus «MeTtannb)
Konnexuus «Tomnusoy»
Komneknusa «YyryH u cranby
Komneknust «AnroMuHuin



Komnexnus «CTekII0 U W3S U3 CTEKIIa»
Konneknusa «MuHepaibl ¥ TOpHbIE TOPOABD)

MeTtoaunueckoe o0ecreueHmne:

Jluteparypa aJisl y4eHHKA:

1.l abpuensn O. C, Xumusa. 8 kimacc: ydeOHHK i 00meoopasoBaTenbHbix yupexaeHnuit [Tekcr] / O. C.
labpuensn. - M.: Ipoda, 2017, 2018

MULTIMEDIA — noanepxka kypca: MHTEpHET — pecypcChl:

www.him.1september.ru;  www.edios.ru;  www.km.ru/educftion

2._1labpuenan O. C, Xumus. 9 xiacc: ydeOHUK I 001eoopa3oBaTenbHbIX yupexaeHuit [Tekcr] / O. C.
labpuensn. - M.: Ipoda, 2017, 2018

MULTIMEDIA — noanepsxka kypca: MHTEpHET — pecypcChl:

www.him.1september.ru;  www.edios.ru;  www.km.ru/educftion

JlutepaTypa 18 yuurens 8 Ki:

1. I'abpuensn O. C. HactonpHas kHura yuutens. Xumus. § kiacc: merogudeckoe nocoodue [Tekcr] / O. C.
labpuensn. - M.: [lpoda, 2015

2. I'abpuenan O. C. Xumus. 8 kjacc: KOHTPOJIbHbIE U mpoBepounbie paboTel [Tekct] / O. C. I'abpuensH u
ap. - M.: lpoda, 2016.

3. Hexpacosa, JI. 1. Xumus. 8 knacc: kaprouku 3aganuil k yueonuky O. C. I'abpuensna [Texct] / JI. U.
Hexkpacosa. - Caparos: JIuueii, 2017.

4. I'abpuensn O. C. , Cmuprosa T. B. « I3yuaem xumuto B 8§ kmaccey» [Teker] /

O. C. Tabpuensia. T. B. CmupHoBa - M.: bimk mmoc, 2015.

Jlutepatypa u1s yuntens 9xi:

1. I'abpuensn O. C. HactonpHast kHuTa yuntens. Xumus. 9 kiacc: meroauueckoe nocodue [Teker] / O. C.
["abpuensn. - M.: [lpoda, 2015

2. I'abpuenan O. C. Xumus. 9 xinacc: KOHTPOIbHBIC U MpoBepouHbie padoTel [Tekct] / O. C. I'abpuensH u
ap. - M.: lpoda, 2016.

3. Hexpacosa, JI. 1. Xumus. 9 xnacc: kaptouku 3amanuil k yaeonuky O. C. 'abpuensna [Tekcr] / JI. U.
Hexkpacoga. - Caparos: JIuueit, 2017.

4. I'abpuensn O. C., Cmupnosa T. B. « Uzydaem xumuto B 9 xiacce» [Tekcer] /

O. C.T'abpuensan. T. B. CmupnoBa - M.: bauk mioc, 2015.

JlononHurenpHas IUTEPaTypa:

1. Jloponvkun B. H. Xumus. Tematudeckue TecTsl Juist moAroToBku k I'NA.

9 knacc [Teker] / B. H. loponbkuH. PoctoB —Ha - [lony: Jlernon, 2017.

2. I'abpuensn O. C. , Ocmpoymos U. I'. Xumusi. ['otoBumcs k T'UA. 9 xnacc. [Teker] / O. C. I'abpuensH. -
M.: [Ipoda, 2017.



http://www.him.1september.ru/
http://www.edios.ru/
http://www.km.ru/educftion
http://www.him.1september.ru/
http://www.edios.ru/
http://www.km.ru/educftion

KasiengapHo-reMaTndeckoe mianupoanne 8 kiace (2 gaca B Hezielio, Bcero 68 yacoB)

No Tema ypoka Yacos JHara
/i IInan. | ®dakr. | Koppeknus
Beenenne (5 1)
1 [Mpeamer xumun. Bemectsa Jl.o. 1 1 3.09
2. [Ipespammenns BemecTB. Ponb XUMUM B )KU3HU YeJIOBEKA. 1 6.09
Kpatkue cBenenust mo uctopuu pa3putus xumuu. Jl.o.2
3 3Haku (CUMBOJIBI) XHMUYECKUX diieMeHTOB. Tabnuia 1 10.09
A N.Menpneneena
4 Xumudeckue hpopmynbl. OTHOCHUTENBHAS aTOMHAS 1 1 13
MOJIEKyJIsIpHas Macchl MaccoBas JI0JIs 9JIEMEHTa B COSAMHEHUHN
5 [Mpaktudeckas padora Ne 1 [IpaBuna oxpaHsl Tpyna npu padore 1 17
B XUMHUYeCKOM kabuHeTe. [Iprémbl oOpareHus ¢ 1abopaTopHBIM
o0opynoBaHUEM
Tema 1. ATOMBI XUMHYECKHX 2J1eMeHTOB (9 1)
6 OcCHOBHBIE CBEICHHSI O CTPOEHUU aTOMOB. COCTaB aTOMHBIX 1 20
sJiep: MPOTOHBI U HeNTpoHbl. M3oToms! Jl.o. 3
7 Onextponsl. CTpOEHHE 3JIEKTPOHHBIX 000JI0UEK aTOMOB 1 24
anemeHToB 1-20 B llepnonnyeckoii Tabmuie
8 Meramueckue 1 HEMETANINYECKHE CBOMCTBA JIEMEHTOB. 1 27
N3menenne croiicte X3 1o rpymnmnaM U nepuogam
9 Wonnas xumuueckas CBs3b 1 1.10
10 | KoBasieHTHas HETOJIIpHAsi XUMHUUYECKasl CBS3b 1 4.10
11 | DaexTpooTpunarenbHOCTh. KoBaneHTHas MospHas XUMUYecKast 1 8
cBa3b Jl.o. 4
12 | Meramumyeckas xumudeckas cBsizb JL.o. 5 1 11
13 O00011IeHNE ¥ CUCTEMATU3ALMA 3HAHUI 110 TEME «ATOMBI 1 15
XUMHAYECKHUX DIIEMEHTOBY
14 | KontponpsHas pabota Ne 1 mo Teme « ATOMBI XUMHYECKUX 1 18
3JIEMEHTOBY
Tema 2. [IpocTeie BenecTa (6 u)
15 | AHanu3 pe3ynbTaToB KOHTPOJIBLHOH padoTsl. IIpocThie BemecTBa 1 22
- metasuisl JLLo. 6
16 | [Ipocteie BemecTBa — HeMeTauibl. CpaBHEHHE METAILJIOB U 1 25
HeMeTtasuioB. Amotponus Jl.o. 7
17 | KomnuecTBO BelecTBa 1 511
18 | MonsipHbIit 00bEM ra3000pa3HBIX BEHIECTB 1 8.11
19 | Pemienue 3a/1a4 ¢ HCHIOIB30BAHUEM TIOHSTHS S «KOJIHYECTBO 1 12
BEIICCTBA»
20 O06o001IeHne 1 cucTemMaru3anus 3HaHui mo reme «lIpocteie 1 15
BemecTBay. CamocTosTepbHas padoTa
Tema 3. CoeanHeHUs] XHMHYECKHX j1eMeHTOB (141)
21 | Crenenp okucienus. OCHOBB HOMEHKIIATYDPHI GHHAPHBIX | 1 J19 |




COCIMHEHUH

22- | Oxcuns! Jl.o. 8-10 2 22,26

23

24- | OcHoBaHus 2 29.11;,

25 3.12

26- | Kucnorts! Jl.o. 11-12 2 10,13

27

28- | Conu Kak IPOU3BOAHBIC KUCIOT U ocHOBaHui Jl.o. 13 2 17,20

29

30 | AmopdHbIie u KpucTauInyeckue pemiectra Jl.o. 14 1 24,27

31 | Yucrele BemecTBa U cMecH. MaccoBast 1 00bEMHAs TOTTH 1 10.01.
komrnoHeHToB cmecu  JL.o. 15 2019

32 | Pacuérsl, CBA3AHHEIE C ITOHATHEM (OIS 1 14

33 | Ob6o0menne u cucTeMaTu3anys 3HaHuH 110 TeMe «CoeanHeHus 1 17
XUMUAYECKHX dIeMeHTOB» [IpakTrueckas padoTa (momMantHuit
sKcnepuMeHT) llpuroroBieHue pacTBOpa caxapa M pacieT ero
MAacCOBOM JI0JIU B pacTBOpe

34 | Kourponbaas padota Ne 2 mo teme «CoeMHEHNS XUMAYECKUX 1 21
JJIIEMEHTOBY

Tema 4. U3meHeHusi, npoucxoasimue ¢ BemecrBamu (15 1)

35 | AHanm3 pe3ynbTaToB KOHTPOIBHOH paboTsl. Ou3mueckue 1 24
asieHus. Pa3nenenne cmeceit

36 | Xumuueckue siBICHHS. Y CIOBHSI U IPU3HAKH MTPOTEKAHUSI 1 28
XUMHUYECKUX PEAKLIHI

37 | Ilpaktuueckas pabora Ne2 HabmrogeHns 3a ropsimmei cBedoit 1 31

38 | 3akoH coxpaHEHHs MacChl BEIIECTB. 1 4

39 | Xumuueckue ypaBHEHUS 1 02

40- | Pacu€Tpl Mo XMMUYECKUM YpaBHEHHSIM 2 7.02

41

42 | Peaxmuu paznoxkeHus. [loHATHE 0 CKOPOCTH XUMUYECKOH 1 11
peaKkIMy M KaTaau3aTropax

43 Peaxmuu coequnenus. [{enoukn mepexoos JI.o. 16 1 14

44 | Peakuuu 3amernenuns. Psa akruBHocTH MeTasios Jl.o. 17 1 18

45 | Peaxmum oomena. [Ipasmiio bepromne 1 21

46 | Turel XUMHYECKUX PEAKIIMN Ha IIPUMEPE CBOWCTB BOJIBL. 1 25
[TonsaTue o rugposnuse

47 OO0o0061ieHne U cuCcTEMAaTH3aIus 3HaHuI 110 TeMe «3Mmenenns, 1 28
HPOUCXO/ISIIHE C BEIIECTBAMUY.

48 | KonrposnpHas padora Ne 3. i3MeHeHus1, MPOUCXOISIINE C 1 4.03
BEIIECTBAMH

49 | Ilpakruueckas pabora Ne3 [Ipu3Haku XUMHUYECKHX peaKIUi 1 7.03

Tema 5. PacTBopenue. PacTBopbl. CBoiicTBa pacTBOPOB 3J1eKTPoInToB (18 1)

50 | PactBopeHue xak (hM3UKO-XUMUIECKHH MTPOIIECC. 1 11
DIEKTPOIUTHIECKAS TUCCOIHUAIIHS

51 | OcHOBHBIE TOJOXKEHHS TEOPUH IEKTPOIIUTHIECKOMN 1 14
nucconuanuu. Monnele ypaBHeHus peakuuit Jl.o. 18

52- | Kucnotsr: kaccudukanus u cBoiictsa B ceere TO/] Jl.o. 19-23 2 18,21

53 | 3aver mo opMynaM KHCJIOT

54- | OcHoBanusl: Kinaccudukaims u cBoiictea B ceere TO/] Jl.o. 24- 2 1.4.04

55 | 27

56- | Oxcunsbl: knaccudukanus u cBoiictsa B ceere TO/] Jl.o. 28-31 2 8.,11

57

58- | Comu: kinaccudukaius u csoiictsa B ceete TO/] Jl.o. 32-35 2 15,18

59

60 | I'enernueckas cBA3b MEXIY KJIACCAMH HEOPTaHUYECKUX BEILECTB 1 22,25

61 | [IpakTuueckas padorta Ne 4. Penienue skcriepiMeHTaIbHBIX 1 29
3ajad.

62 O0001IeHNe 1 CUCTeMaTH3alus 3HaHUH 1o TeMe «PacTBopeHue. 1 2.05

PactBopsl. CBOHCTBA pacTBOPOB INEKTPOJIUTOBY




63 | KoutponbHas pabora Ne 4 mo teme «PactBopenue. PacTBopBI. 1 6.05
CBolicTBa pacTBOPOB JIEKTPOIUTOBY

64 | Kiaccudukanus xumudeckux peakunil. OKUCIUTEIbHO- 1 13
BOCCTaHOBHUTEJIEHBIC PEAKIIHH.

65 | CpolicTBa M3yYCHHBIX KJIacCOB BelecTB B cBete OBP 1 16

66 | O6oOIIeHNe U cUCTeMaTH3aIUsl 3HAHUH 110 TeMe 1 20
«OKHUCITUTEIILHO-BOCCTAHOBUTEIIBHBIC PEAKIIMI)
Pe3epBHOE Bpems 2 23,27
Hroro 68




Kanennapno-temaTndeckoe niiaHuposanue 9 kiaacc
(2 gaca B Henenm0, Bcero 68 4acon)

No
n/n

Tema ypoka

Yacos

JlaTa

[Inasn. | @DaxT.

Koppekuus

Beenenue. O011as1 XapaKTePUCTUKA XUMHYECKHX 3JIEMEHTOB U XMMHUYECKUX PeaKIuii.
Iepuonuueckuii 3akon u [lepnoanyeckas cucrema xummuueckux jiementon /1. U.

MenpeneeBa (11 u)

1-2 XapakTepUCTHKa XUMUYECKOTO DJIEMEHTa HAa OCHOBAaHHUH €TO 2 4,6-09
nonokenus B [ICXD.
3 AmoTepHbie okcu bl 1 ruapokcuanl Jl.o.1 1 10
4 [epuoanueckuii 3akoH U nepuoauueckas cucrema 1. 1. 1 13
MeHieneeBa B CBETE YUCHHUs O cTpoeHnH atoma. J1.0.2
5 XuMudecKas OpraHu3aItis )KHBOW U HEXKUBOH TIPHUPOTBI 1 17
6 Knaccudukaius XuMUIeCKUX PEaKLUi 110 Pa3InIHBIM 1 22
ocHoBaHusM J1.0.3
7 [lonsiTHE 0 CKOpOCTH XUMHYECKOH peakuuu. JI.0.4-8 1 24
8 Karanuzatopsr. J1.0.9-11 27
9-10 | O6o0meHne u cucTeMaTr3alus 3HaHUi 1o TeMe «BBeneHue. 2 2.10
OO6m1ast XxapakTeprucTHKa XUMHUECKHUX FJICMEHTOB 1
XUMHUYECKUX peakuui. [lepuonnueckuil 3aKoH n 4.10
Ilepuonuueckas cucreMa XuMAYECKUX 3eMeHTOB [[. 1.
MeHneneeBa»
11 Kourponbaas pabora Ne 1 o teme «Beenenne. Ob1as 1 9
XapaKTEPUCTUKA XUMUYECKHX DJIEMEHTOB U XUMUYECKUX
peakuuii. [lepuonnueckuii 3akoH u [lepuogunyeckas
cucteMa xuMudeckux snemMenToB /. . MenieneeBa
Tema 1.Meramini (14 1)
12 AHanu3 KOHTpOJIbHOU paboThl. [lonokeHue FIeMeHTOB — 1 12
metaiioB B [lepronueckoil cucteMe XUMUYECKUX
anemenToB /. V1. MeHaeneeBa 1 0COOEHHOCTH CTPOCHUS
nx aToMoB. Pu3nyeckue cBoiicTBa MeTauioB. CriaBbl
13 XUMUYEeCKUE CBOKCTBA MeTAIIOB. JL.o. 12 1 16
14 Mertamnsl B ipupoje. Odmme criocoos! ux nonyuenus Jl.o.13- 1 18
14
15 [lonsITHE 0 KOPPO3WUHU METAIIIOB 1 23
16 OOm1as xapakTepucTHKa METauIoB IA rpynisl. 1 25
17 CoeqnHEeHN MIETOYHBIX METAJLIOB 1 6.11
18 [lerouno3zemenbHbie MeTauiel JI.o. 15 1 10.11
19 CoennHeHHUs MIESJTIOYHO3EMENBLHEIX MeTaIoB Jl.o. 16 1 13
20- Asmromunnii 1 ero coequaenud. Jl.o. 17 2 15
21
22- XKenezo u ero coenunenus. J.o. 18-19 2 20
23
24 006001eHne 3HaHMI 110 TeMe «MeTauib) 1 23
25 KonTposbHas pabora Ne 2 1o reme «MeTayuib 1 27
Tema 2. IIpakTukym 1. CBoiicTBa MeTaJVIOB M X coequHeHHil (1 u)
26 [Ipaktnueckas padora Ne 1. Penienne skcrepuMeHTaIBHBIX 1 30
3aj]]ad Ha Pacrio3HABaHME U MOJYYeHUE COCTMHEHUI METaJNIOB
Tema 3. Hemeranasi (25 u)
27 OO6mrast XapaKTEepPUCTHKA HEMETAIIIOB 1 4,12
28 Bogopon. Jl.o. 20 1 6
29 Bopa Jl.o. 21-22 1 11
30 I"anoreHsrl. 1 13
31 Coenunenus ranoreros Jl.o. 27 1 18.
32 Kucnopon Jl.o. 28 1 20
33 Cepa, e€ pusnueckne n xumuieckue ceoiicrea Jl.o. 29 1 24
34 Coennnenus cepsl CepHast KHCIIOTa KaK JIEKTPOIIUT U €€ CONH 1 26

Jl.o. 30




35 CepHast KUCIIOTa KaK OKUCIUTENb. [lojyueHre U IpUMEHEHHE 1 10.01.20
CEPHOM KUCIIOTHI. 19
36 O600mmenue 3nanuii mo teme «Hemeramnst VIIA, VIA rpynm, 15
BOJIOPOI»
37 KontponbsHas padora Ne 3 o teme «Hemeramist VIIA, VIA 1 17
TPYIIL, BOZOPOI»
38 AHam3 KOHTPOJIBHOHN pa0boThl. A30T U €r0 CBOMCTBA 1 22
39 Ammuak u ero cBoiictsa. Jl.o. 31 1 24
40 Conu ammonust. Jl.o. 32 1 29
41 Oxcunbl a30Ta. A30THas KHCIIOTa KakK JICKTPOJIHT, e 1 31
npumenenue Jl.o. 33
42 A30THas KHCJIOTa KaK OKUCIUTENb, e€ nonyuenue Jl.o. 34 1 5.02
43 ®docthop. Coenmunenus pocdopa. [Torstre o pochopubIx 1 7.02
ynobpenusx Jl.o. 35
44 VYraepoz Jl.o. 36 1 12
45 Oxcusl yriepona Jl.o. 37 1 15
46 YronbsHas kucnota u e€ conu J.o. 38-40 1 19
47 Kpemumnii. Coequaenns kpemans J1.o. 41 1 21
48 CunmkaTHasi MPOMBIIIEHHOCTh 1 26
49 O6006menue 3aanmii no teme «Hemeramst VA, IVA rpynmy» 1 28
50 Kontposnbhas padora Ne 4 mo reme «Hemeramner VA, IVA 1 5.03
TPYIID»
51 AHanHu3 KOHTPOJIHHON pabOTHI 1 7.03
Tema 4. [IpakTukym 2. CBoiicTBa coeiMHEHUH HeMeTaLIOB (3 )
52 [IpakTuueckas pabora Ne 2. Pemenue 1 12
SKCIEPUMEHTANBHBIX 3a7a4 1o Teme «lloarpymnma
rajOreHOBY.
23 [IpakTuyeckas padora Ne 3. Pemenue 1 14
JKCIEPUMEHTANIBHBIX 3a1a4 1o teme «lloarpynma
KHCIIOPOAA».
54 IIpakrudeckas padora Ne 4. [Tonyuenue, cobupanue u 1 19
pacno3HaBaHUE ra3oB..
Tema 5. KpaTkue cBeieHusi 00 OpraHu4ecKuX coeMHeHusAXx (6 u)
55 [Ipenmet opranndeckoit xumu. [IpenenpHpIe YTIIEBOIOPOIBI 1 21
56 HenpenenbHbIe yTIeBo0poIbl 1 2.04
57 Kucnopoaconepxaiue opranndeckue coequHeHust. Couprol 1 4.04
58 KapbonoBble KUcHOThL. JKUpbI. YTI1eBOIbI 1 9
59 AzoTcozepixkaiiie oprannueckue coenuaenus J1.o. 42 1 11
60 O60061menue 3Hanui o Teme «Kparkue cBeneHust 00 1 16
OPraHWYECKHX COCAMHEHUSIX», TPOBEpPOYHas paboTa
Tema 6. O0001IeHNe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOI Kokl [loaroroska k
rocy1apCcTBEHHOM UTOroBOM arrecrauuu (6 u)
61 [Teprnonnueckwmii 3aK0H U Tiepuoandeckas cucrema 1. Y. 1 18
MeH/ieneeBa B CBETE YUCHHUSI O CTPOSHHH aTOMa.
62 Bunel xumMuueckux cBA3€H U THIBI KPUCTAIIIMYECKHUX PEIIECTOK. 1 23
B3auMocBs3b CTpOCHUS M CBOWMCTB BEILIECTB
63 Knaccudukanus XUMUYECKUX PEaKIUid 10 pa3THIHbIM 1 25
npu3HakaM. CKOpOCTh XUMHUYECKUX PEaKImit
64 Jucconuanyist 3NeKTpOJIUTOB B BOJHBIX pacTBopax. loHHbIE 1 7.05
ypaBHEHHUS peaKLUii
65 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIH 1 14
66 Knaccudukaius v CBOHCTBa HEOPraHUYECKUX BEIIECTB 1 16
Pe3epBHOe Bpemsi 2 22,24
Hroro 68




MeToauueckoe odecneyeHue:



