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IHosicHuTEeNLHAA 3aNIUCKA

PabGouas mporpamma mo XMMHH 8§ KJIacC COCTaBlieHa Ha OCHOBAaHUU

CIICAYIOIIMX HOPMATHBHBIX NTOKYMCHTOB!

1) ®eneparbHOTO TOCYJACTBEHHOTO OOpA30BATEIBHOTO CTAHIApTa HA OCHOBE
BTOPOTO TOKOJICHHsI, Ha 0a3e mporpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
no xumuu (6a30BbIN ypoBeHb) U aBTOpckoil nporpammbl O.C. ["abpuensina,
A.B. Kynnooii: «I[Iporpamma 0CHOBHOTO 00IIEro 00pa30BaHUs MO0 XUMUM)
M.: dpoda,.2015 .

2) OcHoBHol 00pa3zoBatenbHON iporpamMbl MBOY COILI Ne21 r. Bpsiacka.

3) «IIporpamMmma OCHOBHOTO 00IIIEro 0Opa30BaHUs MO XUMHUM» O] PEAAKIUCH
O.C. I'abpuensna, A.B. Kynmosoit M.: [Ipoda,. 2015 r.

4) .YueoOnoro miana MBOY COII Ne 21 r. bpsucka Ha 2019-2020yueOHbIit
TO/I.

Y4eOHO — MeTOAMYECKHH KOMILJIEKT

1) «IIporpamMma OCHOBHOI'O OOIEr0 O0Opa30BaHUsA MO XMMHK» IOJ PEIAKIIMCH
O.C. I'abpuensna, A.B. Kynuosoit M.: /Ipoda,. 2015 r.

2) . Xumus. 8 knacc: yueOnuk / O.C. ['abpuensis.-7-e u3gaHue UCIPaBICHHOE. -

M.: lpoda,2018.

PaGouas mporpamma paccurtana Ha 69 4acoB B roji-2 yaca B HEJIEIIO.

dopMa IPpOMeKYTOYHOT0 KOHTPOJIsi: UTorosast KOHTpoJIbHAs padora.



Mecto Kypca «XumMus» B y4eOHOM ILUIaHe

Jannast paboyasi mporpaMMbl COOTBETCTBYET aBTOPCKOM MporpaMme Kypca«XuMus»
JUTst OCHOBHOM 1IKOJbI (8 — 9 k7acc), aBTopel:O.C. ['abpuensn, A.B. Kynmosa u
paccuMTaHa Ha 2 4yaca B HeJlemto (68 yacoB 3a roj; U3 HUX-14ac.-pe3epBHOE BpeMs).
Bmecto 68 yueOHBIX 4acOB BO3MOXKHO BIIATh 69 4acoB, M03TOMY B paboueit
IporpaMMe y4eOHbIE Yachl paclpeesICHbl CAEAYIOIUM 00pa3oM:

Kou-Bo KoJu- Bo yacoB | [Ipumeuanue
Ne Pazgen 4acoB 10 no padoueii
n/n aBTOPCKOil nporpamMmme
nporpamMme
1 Beenenue 4 5 1y u3
XUMUYECKOTO
pakTUKyMa
Nel
2 ATOMBI XUMHYECKHX JJICMEHTOB 9 10
3 ITpocTeie BenjecTBa 6 6
4 CoenunHenus XUMHYECKUX 14 14
JJICMEHTOB
5 N3menenus, MporCXOIAIIHE C 12 12
BEIICCTBAMH.
6 Xumnyeckuil npakTukyM.Nel 3 2
7 PactBopenue. PactBopsi .Peakiiun 18 18
HMOHHOTO 0OMEHA U OKHCIIUTEIbHO-
BOCCTAaHOBUTEIIHHBIC PECAKITHH.
8 XUMUYECKUH NPAKTUKYM Ne2 1 1
9 PesepBHOE Bpemsl. 1 1
10 | Dkckypeun 0 0
Uroro 68 69




IInanupyembie pe3yJIbTaThbl 0CBOCHUS Y4eOHOI0 peaMera, Kypca.

3agaun:

1.CdhopmupoBaTh 3HaHNUE OCHOBHBIX MOHSATUN U 3aKOHOB XUMUU;

2.BocnuThIBaTh OOIICUETOBEYECKYIO KYIBTYPY;

3. Yuuth HaOM01aTh, TPUMEHSTH MOJIYYCHHBIC 3HAHUS Ha TIPAKTHKE.
JINYHOCTHBIMHU pe3y/IbTaTaAMM U3YUYCHUS MpeaMeTa « XuMus» B 8 Kiiacce
SBJISIFOTCS CJIEAYIOIINE YMEHUSI:

0CO3HABATh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOIIET0 MUPA, BO3MOKHOCTH €0
MO3HABAEMOCTU U 0OBICHUMOCTU HAa OCHOBE JIOCTUKEHUIN HAYKHU;

NOCTENEeHHO BhICTPAMBATh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHUE: OCO3HABATH
NOTPEOHOCTH ¥ TOTOBHOCTH K CaMOO0OPa30BaHMIO, B TOM YHCJIE U B paMKax
CaMOCTOSITEIIHOM JESTEIbHOCTH BHE IITIKOJIBI; OLeHUBATH KU3HEHHBIC CUTYaIlUU C
TOYKH 3peHUs1 O€30MMacHOr0 00pa3a KU3HU U COXPAaHEHUS 3[0POBHS; OLEHMBATH
DKOJIOTHYECKUN PUCK B3AMMOOTHOILIEHUN Y€JI0OBEKA U IPUPObI. (POPMHUPOBATH
IKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBAThH CBOIO JIEATEIBHOCTD U MIOCTYIKH
JPYTUX JIIOJIEN C TOUKHU 3PEHUSI COXPAHEHHsI OKPY KaIOLLEH Cpeibl - TapaHTa KU3HU U
OJaronoJryuus Jroel Ha 3emMIie.

MeTtanpeaMeTHbBIMHPE3YIbTaTaMU U3yUEHUS Kypca «XUMUs SBISETCS
dbopMHpoBaHrE YHUBEPCAIBHBIX YueOHbIX AeiicTBuil (YVY /).

Pecynamuenvie YY/I-

CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYJIMPOBATH YUeOHYIO polIeMy,
OTIPENEIATH 1IeJIb yUeOHOU AESITEbHOCTH;

BEPCHH PEIICHUs TPOOJIEMbI, 0CO3HABaTh KOHEUHBIN PE3yJIbTaT, BHIOUPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEJICTBA TOCTHKEHUS 1I€JIN; COCTABIISATh
(MHAMBUAYAJIBHO WM B TPYIIE) IUIAH PEUICHUS IPOOIEMBI;

paboTasi 1Mo TuIaHy, CBEpSATH CBOM JCHCTBHS C LIEIBIO U, TP HEOOXOAMMOCTH,
UCTIPABIISATH OIIMOKHU CaM BBIBUTATH CAMOCTOSTEIHHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENIbHO BHIpAOOTaHHBIE
Kputepuu oueHku. [IkonbHbIE:

oOHapy>kKuBaeT v PopMyIUpyeT yUeOHYI0 MpoOIeMy MOJT PYKOBOJICTBOM
YUUTEINSI.CTAaBUT LENb JESATEILHOCTH Ha OCHOBE NTOCTABJIEHHON TPOOJIEMBI U
peIaraeTHECKOJIbKO CIIOCOO0B €€ TIOCTHKEHUS,CaMOCTOSTENIbHO aHATTU3UPYET
YCIIOBUS JOCTHXKEHHUS LIEIM Ha OCHOBE YUETaBbIJICJICHHBIX YUUTEIEM OPUEHTHPOB
JEHCTBHUS B HOBOM Y4eOHOM MaTepHalIeIIIaHUPYET PECYPChl AJIsl AOCTUKESHUS LIETH
Ha3zpiBaeT TpyIHOCTH, C KOTOPHIMUCTOJIKHYJICS MIPH PEIICHUHN 33aJ]a4l, U MpeiaraeT
MyTH UX MPEO0JICHUS/ N30ETaHNUAMOJIYYHT B JATbHEUIIICH eI TEITbHOCTH.
BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:CAMOCTOSITETTFHO CTAaBUTH HOBBIE
yueOHbIe 1ienn 1 3a1a9n. CaMOCTOATEIbHOCTPOUTE )KU3HEHHBIE TINIAHBI BO
BPEMEHHOH NEPCIEKTHUBRE. TIPH TUIAHUPOBAHUHIOCTIDKEHUS TIeJIel CaMOCTOSITETHHO
U aJICKBaTHO YYUTHIBATh YCIIOBHUS U CPEACTBA UX JTOCTHKCHUS



. Beimensates anbTepHaTUBHBIE CTTOCOOBI TOCTHKEHHSI TIEJIA U BEIOMPATh Hanboiee

s exTuBHBIN cI0c00. AIEKBATHO OIIEHUBATH CBOM BO3MOXKHOCTH JOCTHIKEHHUS
eI OTPECNIEHHON CI0KHOCTU B PA3IUYHBIX Cepax caMOCTOATEIHHON
nesitenbHOCTH. Ilo3nasamenvusie YY/[: anaau3upoBaThb, CDaBHUBATD,
KiaccuumupoBaTh 1 06001aTh (GaKTHI U SIBJICHUS. BBISBIATS TPUYUHBI U
CJIEJICTBUS MPOCTHIX SBJICHUH. OCYLIECTBJATH CpaBHEHUE, KJIacCU(PHUKAIIHIO,
CaMOCTOATENLHO BBIOKMpasi OCHOBAHUS M KPUTEPUHU VISl YKa3aHHBIX JIOTUYECKHUX
orepaluii; CTPOUTH JIOTHUECKOE PacCy>KJIeHUE, BKIIIOYAIOIIEe YCTAaHOBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH. CO31aBaTh CXEMAaTHYECKHUE MOJIENU C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA. COCTABJIATH TE€3HCHI,
pa3MYHbIE BUJIBI TUIAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.). IPe0OPa30BbIBATH
WH(pOpMAIIMIO U3 OJTHOTO BUJA B IPYrol (TabJIMIly B TEKCT U IIP.). yMeTh
OTIPEENISTH BO3MOKHBIE HCTOUHUKU HEOOXOJIMMBIX CBEICHUM, TPOU3BOAUTH MOUCK
uH(pOpMaIuH, aHATU3UPOBATH U OIIEHUBATH €€ JOCTOBEpHOCTh. [IIkoIbHBIE:
OCYIIECTBISIET PACIIMPEHHBIA MOUCK HHPOPMAIINH C UCTIOIB30BaHUEM PECYPCOB
onbnuotek U MlHTepHeTa. CYUTHIBAET HHPOPMALIHIO, IPEACTABIECHHYIO C
WCITOJIb30BAaHUEM PaHEee HEM3BECTHBIX 3HAKOB (CHMBOJIOB) MPH HAIMYNN NCTOYHHKA,
cozieprKaiero ux Toiakoanue. Co31aeT MOJEIN U CXEMBI JJIsl pEIICHUS 3a/1a4.
[TepeBoUT CIOXKHYIO IO COCTaBY MH(OPMAIIHUIO U3 rpadyUuecKoro Uiu
CUMBOJILHOTO MPEJICTABICHUS B TEKCT U HA0OOPOT. Y CTaHABIMBAET B3aUMOCBSA3b
OIMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, MPOIIECCOB. YUaCTBYET B IPOEKTHO-
HCCJIEI0BATENCKON NEATEILHOCTH. IPOBOJIUT HAOIIOACHUE U SKCIIEPUMEHT T10]]
PYKOBOJICTBOM YUHTEIIS. OCYIIIECTBIISIET BEIOOP Haubosee 3p(HEeKTUBHBIX CITIOCOO0B
pelieHus 3a71a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBUI; TA€T ONpEICICHHE
MOHSATHUSIM. YCTAaHABJIMBACT MPUUNHHO-CIIC/ICTBEHHBIE CBSA3U. 0000IIAET MOHITHSI —
OCYIIECTBJISIET JIOTHUECKYIO OIEpaIrio Mepexo/ia OTBUAOBBIX MPU3HAKOB K
POJIOBOMY TOHSATHIO, OT TIOHSTHS C MEHBIIIMM 00BEMOM K TTOHITHIO C OOJIBIITIM
00BEMOM; OCYIIECTBIISIET CPAaBHEHUE, CEPTU(PHUKAIUIO U KIacCU(PUKALIHIO,
CaMOCTOSATEIILHO BBIOUpAsi OCHOBAHUS M KPUTEPHUH IS YKa3aHHBIXJIOTHICCKUX
OTepaIyii. CTPOUTH KIacCU(PUKAIMIO Ha OCHOBE JUXOTOMUYECKOTOIeTICHHS (Ha
OCHOBE OTPHIIAHUS) CTPOUTH JIOTHIECKOE PACCYKICHUE, BKIIOYAIOIIEe
YCTaHOBJICHHE MPUINHHO-CIICICTBEHHBIX CBsI3eH; OOBSICHICT SBICHUS,
MIPOIIECCHICBS3U M OTHOIICHMS, BBISIBISIEMBIC B X0JI€ UCCIICIOBAHUS; 3HACT OCHOBBI
YCBAMBAIOIIETO YTEHUSI YMEET CTPYKTYPUPOBATh TEKCTHI (BBIACISET ITaBHOE
UBTOPOCTEIICHHOE, TTIABHYIO UJICI0 TEKCTa, BHICTPAaUBAET MOCIIECI0OBATEILHOCTD
OTMHMCHIBAEMBIX COOBITHIT) 3HAET OCHOBBI O3HAKOMUTEIHHOTO YTECHUS;
MOCJIEIOBATEILHOCTh OMUCHIBAEMBIX COOBITHIA) - CTABUTH IPOOIIEMY,
apTyMEHTHPOBATH €€ aKTyaJbHOCTh. -CAMOCTOSITETFHO MTPOBOANTH UCCIIEIOBAaHUE HA
OCHOBE MPUMEHEHUST METOI0B HAOJIIOICHHUS U DKCTICPUMEHTA;
KommynukatuBabieYY J[: CaMOCTOATEIBHO OPTaHU30BbIBaTh yueOHOE
B3aMMOJICHCTBHE B TpyIMIe (OMpeaesaTh OOIIUE EeNH, paclpeesiTh POy,
JIOTOBapUBAaTHCS APYT ¢ IpyroM u T.1.).11IkosbHbBIE: COOII01aeT HOPMBI TyOJIUYHOMN
peYM M perIaMeHT B MOHOJIOTE MJIH IUCKYCCHH. TTOJIB3YETCS aIcKBaTHBIMHU
PEUYEBBIMH KJIHIIIE B MOHOJIOTE (ITyOJIMYHOM



BBICTYIUICHUH ), TUAJIOTe, TUCKyCcCUU. (OPMYIUPYET COOCTBEHHOE MHEHUE U
NO3ULHUIO, ApTYMEHTUPYET UX. KOOPJAUHUPYET CBOIO MO3ZHUILMIO C MO3ULUAMU
NapTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIIEr0. YCTAaHABIUBAET U
CPaBHUBAET Pa3HbIE TOUKU 3PEHUS, TPEXK/IE YEM IPUHUMATh PEIIECHUS U JeNaTh
BBIOOP. CIIOPUT M OTCTAUBAET CBOIO MO3UIIMIO HE BPaXX1€OHBIM JIJIs1 OIIIOHEHTOB
00pa30M. OCYIIECTBIISIET B3aUMHBII KOHTPOJIb M OKa3bIBAET B COTPYTHUYECTBE
HEOOXOMMYIO B3aUMOIIOMOILb. OPIaHU30BbIBAET U IJIAHUPYET yueOHOE
COTPYJHUYECTBO C YUUTEJIEM U CBEPCTHUKAMU; ONPEAEIIATh U U QYyHKIUU
YYaCTHUKOB, CIIOCOOBI B3aUMO/IEHCTBUS; IUTAHUPOBATh 001IME CIIOCOOBI pabOThI;.
yMeeT paboTaTh B IpylIe — yCTaHaBIMBaeT paboure OTHOUIEHUS, 3P (HEKTUBHO
COTPYJHHUYAET U CIIOCOOCTBYET MPOIYKTUBHOM KOONEpPALMU; HUHTETPUPYETCS B
I'pyIIly CBEPCTHUKOB M CTPOUT INPOLYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMHU U
B3pPOCJIBIMH. YUUTHIBATh PA3HbIE MHEHUS U UHTEPECHl U 00OCHOBBIBATh
COOCTBEHHYIO MO3UIINIO; BHIMYCKHUK MOJYYHUT BO3MOKHOCTh HAYUYHMTBCH: -
IPOJYKTUBHO pa3peliarb KOHPIUKTHI HA OCHOBE YUETAa HUHTEPECOB U MO3ULIUNA BCEX
YYaCTHHKOB, IOUCKA U OLIEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3penieHus
KOH(JIMKTOB; 1I0rOBAPUBATHCS U MPUXOIUTH K OOIIEMY PEIIEHUIO B COBMECTHOM
NEeSATEIbHOCTH, B TOM YHCJIE B CUTyal[ul CTOJKHOBEHHSI HHTEPECOB; - OpaTh Ha ce0s
WHULMATUBY B OpPTraHU3aIlM COBMECTHOTO JEUCTBHUS ([I€0BOE JTUAEPCTBO); ~BIAJAETh
MOHOJIOTHYECKON M TMajIoruueckoi jopMaMu peyd B COOTBETCTBUH C
IrpaMMaTHYECKUMU U CUHTAKCUYECKMMHU HOPMaMU POJHOTO SI3bIKA; -CIIEI0BATh
MOPaIbHO-3TUUECKUM U TICUXOJIOTUYECKUM IPUHLUIIAM OOIICHUS U
COTPYIHHYECTBA Ha OCHOBE YBAKUTEIBHOTO OTHOLIEHUS K IMAPTHEPAM, BHUMAHUSK
JUYHOCTHU APYTOro, aA€KBaTHOTO MEXINYHOCTHOI'O BOCIIPUATHUS, TOTOBHOCTH
aJICKBaTHO pPearupoBaTh Ha HYXbl JPYTUX, B YACTHOCTH OKa3bIBaTh IIOMOILb U
HMOLIMOHAJIBHYIO OJAEPAKKY MapTHEPAM B IPOLECCE TOCTUKEHUS OOIIeH Lenu
COBMECTHOM JiearenbHoCcTH; IIpeAMeTHBIMHU pe3yibTaTaMu U3yYeHUs peaMeTa
SBJIIOTCS CIIEAYIOLME YMEHUS: OCO3HAHUE POJIM BEIIECTB: - OMPEACIIATh POJIb
Pa3IUYHBIX BEUIECTB B IPUPOJE U TEXHUKE; - OOBSICHATH POJIb BELIECTB B UX
KPYTrOBOPOTE. PACCMOTPEHUE XUMUUECKUX MPOIIECCOB: - MPUBOJUTH TPUMEPHI
XUMHUYECKUX MPOLECCOB B MPUPOJE; - HAXOAUTH YEPThl, CBUIAETENbCTBYIOIINE 00
o0LIMX MPU3HAKAX XUMHUYECKHX MTPOLIECCOB U UX PA3IUUYUAX. UCTIOJIb30BAHUE
XUMHUYECKUX 3HAHUH B OBITY: - OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U XO35UCTBE
YeJI0BEKa. OOBSICHATh MUP C TOUKH 3PEHUSI XUMHUH: — EPEUUCIISITh OTIMYUTEIbHBIC
CBOMCTBa XMMHUYECKHUX BEIIECTB; — pa3jinyaTh OCHOBHBIE XMMUYECKUE TIPOLIECCHI:
OIPEIENSTh OCHOBHBIE KJIACChl HEOPTaHWYECKHUX BEILECTB; - TOHUMATh CMBICII
XUMHUYECKUX TEPMHUHOB. OBJIa/ICHUE OCHOBAMHU METO/0B ITO3HAHMS, XapaKTEPHBIX
JUISl ECTECTBEHHBIX HAYK: - XapaKTepU30BATh METObl XUMUYECKON HAYKU
(HabnroieHne, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B TO3HAHUU
IPUPOABL; - TPOBOJUTH XMMUYECKHUE OTBITHI U SKCIIEPUMEHTHI U OOBSICHATD UX
pe3ynbTaThl. yMEHUE OLICHUBATh MOBEJCHHUE YEJIOBEKA C TOUKH 3PEHUS] XUMHYECKOM
0€30MacHOCTH M0 OTHOIICHHIO K YEJIOBEKY U MPUPOJIE: - UCIIOJIb30BaTh 3HAHUS
XUMUU TP COOJTIOICHUH MPABUII UCTIOJIB30BAHUS OBITOBBIX XUMUYECKUX
IpenaparoB; - pa3janyaTh ONacHble U O€30MacHbIE BEIIECTBA.



Pabouas nmporpamma noctpoeHa Ha OCHOBE KOHIICHTPUYECKOTO MOAX0/1a. ITO
JIOCTUTAETCS MTyTEM BBIWICHEHUS TUJAKTUIECKON €IMHHIIBI — XUMHUYECKOTO
AJIEMEHTA - U JaJIbHEHIIIEM YCIIO)KHEHUU U PACUIMPEHUU €€: 371eCh TAKOBBIMHU
BBICTYNAIOT ()OPMBI CYILIECTBOBAHMS (CBOOOIHBIE ATOMBI, IPOCTHIE U CIOKHbBIE
BellecTBa). B mporpaMMe yuyuThIBaeTCs peanu3als Me:KIpeAMeTHbIXCBSI3ei
ckypcoM (pu3ukw (7 knacc) u 6uosorun (6-7 KJ1acchl), TAE 1aeTCsS 3HAKOMCTBO C
CTpPOEHUEM aToMa, XUMUYECKON OpraHu3alMen KIeTKU U mporeccaMu oOMeHa
BEIIECTB.

OcHoBHOM GopMON OpraHu3annu y4eOHOIr0 mpouecca sBiIseTcs KIacCHO-
ypouHas cuctema. B kauecTBe JOMOITHUTENBHBIX (HOPM OpraHu3aIuu
00pa30BaTeIbLHOTO MPOIIECCa UCTIONIB3YETCS CUCTEMa KOHCYJIbTAllMOHHOM
MOJJICPKKU, MHANBUAYAJIbHBIX 3aHATHH, CAMOCTOSITEIbHAS padoTa yyalmxcs ¢
UCITIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM.
[Ipeobnamaroreit GopMoit KOHTPOJIS BEICTYIIAIOT MUCHbMEHHBIN (CaMOCTOSTEIHHBIC U
KOHTPOJIbHBIE pabOThl) U YCTHBIH ONpocC (coOece10BaHNE), TECTUPOBAHHKE.



Coaep:xxanue y4eOHOro mpeaMera, Kypca « XuMHs»

BBCI{CHI/IeHepBOHa‘IaJH)HBIe XUMHUYECCKHC ITOHATHUSA.

(54.)

[TpeameT xumun, MeToabl TO3HAHUS B XUMUU: HAOIIOACHUE, SKCIIEPUMEHT,
MojenMpoBaHue. MIcTOUHUKH XUMUYecKor nH(pOpMaIiy, ee MoTydeHue, aHaiu3 U
MPEACTABIICHUE €TO PE3YJIHTATOB.

[ToHsiITHE O XUMUYECKOM AJIEMEHTE U OpMax ero CyleCTBOBaHUS: CBOOOIHBIX
aToMax, MPOCTHIX U CIIOKHBIX BEIIECTBA

[IpeBpamienus BeniecTB. OTIMYNE XUMHUUECKUX PEAKIUM OT (PU3HUUECKUX SBICHUM.
Ponp xumuu B xu3HU yeaoBeka. XeMopuius u xeModoous.

Kparkue cBeneHust U3 HICTOPUHM BO3HUKHOBEHHMS U pa3BUTHUs xumuu. [lepruon
anxumui. [lonstue o punocodckom kamue. Xumus B X VI B. Pazsutne xumuu Ha
Pycu. Poib 0Te€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH XMMUYECKOU HAYKH - pabOThI
M. B. Jlomonocosa, A. M. bytneposa, /I. 1. Menneneesa.

XUMHYECKAsi CAMBOJIMKA. 3HAKM XUMHAYECKHUX JIEMEHTOB U ITPOUCXOXKAEHUE UX
Ha3BaHUU. Xumudeckue popmyisl. MHaekcs U KodppuimenTsl. OTHOCUTENbHBIE
aTOMHAasl U MOJIEKYJIsIpHas Macchl. PacueT MaccoBOM 10U XMMHUYECKOTO JIEMEHTA
1o opMyJie BeIIecTBa.

Ilepuonnueckas cucteMa xumuyeckux aneMeHToB . . Meneneena, ee
CTPYKTypa: MaJible U OOJIbIIKE MePUOIbl, TPYIIbI U IOATPYIIHI (TJaBHAS U
noboyHas). [lepuoanueckas cuctemMa Kak ClpaBOYHOE MMOCOOUE ISl TIOTyUCHUS
CBEJICHUU O XUMHUYECKUX DJIEMEHTAX.

PacuerHble 3agaun.

1. HaxoxneHrne OTHOCUTENbHON MOJIEKYISIPHON MacChl BEILIECTBA 10 €T0
XUMUYECKOU dhopmyire.

2. BblunciieHue MacCOBOM 1071 XUMUYECKOTO 3JIEMEHTA B BEILIECTBE MO €0
dbopmyie.

JlemoHcTpanum.

1.Mogenu ( mapoctepkHeBble U CTioapTa bpurneda) pa3nuuHbIX NPOCTHIX U
CJII0>KHBIX BEILIECTB.

2. Konnekiys CTeKITHHOM XUMUYECKOMN TTOCY/IbI.

3.Komnekiusa MmaTepralioB M U3/1€JIMi Ha OCHOBE aJTIOMUHMSL.

4. BzauMopencTBue MpaMopa ¢ KACIOTON U TOMYTHEHUE N3BECTKOBOM BOJIBI.
JlaGopaTopHbIe ONbITHI.

1.CpaBHEHME CBOMCTB TBEPABIX KPUCTALIMYECKUX BEIIECTB U PACTBOPOB.
2.CpaHeHne CKOPOCTH UCIIAPEHUS BOJIbI, OJIEKOJIOHA U 3TUIIOBOTO CIIHPTA C
(buIbTPOBAILHON OyMaru..



Tema 1. AToMbI XUMHYeCKHUX 3J1eMeHTOB (10 u)

ATOMBI Kak (popMa CyIeCTBOBAHHS XUMHUIECKHUX 371eMeHTOB. OCHOBHBIC CBEJICHUS O
CTPOCHHUU aTOMOB. J[0Ka3aTeIbCTBA CI0KHOCTH CTPOCHHSI aTOMOB. OMBITHI
Pesepdopnaa. [Inanerapuas Moieab CTPOCHUS aTOMA.

CocTtaB aTOMHBIX sJiep: MIPOTOHBI U HEUTPOHBI. OTHOCUTEIBHASI ATOMHASI Macca.
B3anMoCBs3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.
N3meHeHue unciia MpoTOHOB B sJipe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX
2JIEMEHTOB.

W3mMeHeHne ynciia HEUTPOHOB B siApe aToMa - 00pa30BaHUE U30TOIIOB.
CoBpeMeHHOE ONPEACICHUE MOHATHUS «XUMHUUECKHI 31eMeHT». M30TombI Kak
Pa3HOBUIHOCTH aTOMOB OJHOTO XHUMHYECKOTO JIEMEHTA.

OinekTpoHbl. CTpOEHUE JIEKTPOHHBIX YPOBHEN aTOMOB XMMHUUYECKHUX JIEMEHTOB
MaJIbIX IEPUOIOB Iiepuoanueckon cucreMsl [l. 1. Menneneesa. [lonstue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CIIO€ (IHEPTreTUYECKOM YPOBHE).
[lepnognyeckas cucreMa XuMUIeCKUX 1eMeHToB /. . MeHnneneeBa u ctpoeHue
aTOMOB: (PU3UUECKUN CMBICI TTOPSIZIKOBOI'O HOMEPA JIEMEHTA, HOMEpa IPYIIIbI,
HOMEpa nepuoaa.

N3MeHeHne uncna 3J1€KTPOHOB HA BHEITHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJOKUTEIBHBIX U OTPUIIATEIIbHBIX HOHOB.
Honbl, oOpa3oBaHHbIC aTOMaMU METAJIOB U HeMeTasuioB. [IpUunHBI H3MEHECHHS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IEPHUOJIAX U TPYMIIAX.
O6pazoBanue OuMHApHBIX coeauHeHni. [lonsTne 06 HoHHOM CBsA3U. CXEeMBbI
oOpa3oBaHUsI HOHHOU CBSI3H.

B3aumoieiicTBHEe aTOMOB XUMHUUECKHX JIEMEHTOB-HEMETAINIOB MEXKTy COOOM -
oOpa3oBaHHe JIBYXaTOMHBIX MOJICKYJI ITPOCTHIX BemiecTB. KoBasieHTHas HemoJsspHast
XUMHYECKas CBS3b.

DJIEKTPOHHBIC U CTPYKTYPHBIE (DOPMYIIBI.

B3aumoieiicTBHE aTOMOB XUMUUECKUX JIEMEHTOB-HEMETAIIIOB MEKTy COOOM -
oOpa3zoBaHKe OMHAPHBIX COCIMHEHUN HEMETAIIOB. DJIEKTPOOTPUIIATEIbHOCTD.
[loHATHE O KOBaJIEHTHOMN NOJISIPHOU CBS3U. [IOHATHE O BaJIEHTHOCTH KaKk CBOWCTBE
aTOMOB 00pa30BbIBATh KOBAJEHTHBIE XUMUYECKHUe cBsi3u. CocTaBieHue Gpopmyn
OMHAPHBIX COCTMHEHUI MO BaJICHTHOCTH.

B3anmoieiicTBEe aTOMOB XUMHUECKHX DJIEMEHTOB-METAIIIOB MEXK Ty COOOM -
o0pa3oBaHrE METATMYSCKUX KpUcTauioB. [[oHATHE 0 METaNIMUECKOM CBS3H.
JeMoncTpamuu. Mojenn aToMOB XUMHUYECKHUX 3JIEMEHTOB. [leproanueckas
CHUCTeMa XUuMHUUYeCKux dj1eMeHTOoB J[. . Menpaeneena.

JlaGopaTopHble ONbITHI.

3.MoaenupoBaHu€e NMPUHIIMNA ACHCTBUN CKOHUPYIOUIETO MUKPOCKOIIA.

4 VzrotoBnenune Moienieid OMHAPHBIX COSMHEHUH.

5. O3HaKOMJICHHE C KOJUICKIIUSIMU METAJIJIOB

Tema 2. IIpocTbie BemecTBa (6 u)

[TonoxeHne METAINIOB U HEMETAJJIOB B MEPUOIMYECKON CUCTEME XUMHUYECKHUX
anemeHTOB /. 1. MenaeneeBa. Baxxnelime npocThie BEMIECTBA -



METaJUTbL: )KeJIe30, aTFOMUHNAN, KAJIBIIWA, MarHui, HATpui, kKamui. Oommme
bu3nYecKue CBOMCTBA METAJIIOB.

Baxneiimme mpocThie BEMECTBA - HEMETAILIbI, 00pa30BaHHBIC aTOMaMHU KHUCIIOPOa,
BOJIOPOJIa, a30Ta, cepbl, pocdopa, yriaepoaa. MojaeKyIbl TPOCTHIX BEIIECTB-
HEMETAIJIOB: BOJAOPOJA, KUCIOPO/Ia, A30Ta, TaJIOT€HOB.

OTHOCHUTENBbHAS. MOJICKYJISIpHAs: Macca.

CrocoOHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB K 00pPa30BaHUIO HECKOJIBKUX
MPOCTBIX BEIIECTB - AJNIOTPOIHUS. AJUIOTPOIHbIE MOAUPHUKALIUUA KUCIOPO/Ia,
dbocdopa u onoBa. MeTaminyeckue U HEMETaUIMUECKUE CBOMCTBA MPOCTHIX
BelecTB. OTHOCUTENBHOCTD JIEJIEHUS IMPOCTHIX BEUIECTB HA METAJIBI 1 HEMETAJLIIBI.
Yucno Aoraapo. KonmnmdectBo BemectBa. Mok, MouisipHasi Macca. MOJISIpHBIi
o0BeM razoo0pa3HbIxX BeliecTB. KpaTHble e AMHUITBI KOJTUYECTBA BEIIECTBA —
MUJJTUMOJIb U KHJIOMOJIb, MUJUIMMOJISIPHAS M KHJIOMOJISIPHAsI MAacChl BEIECTBA,
MUJUTAMOJISIPHBIA U KIJIOMOJIAPHBIN 00BHEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ uCnonp30BaHNEM MOHATHIN «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS MACCay,
«MOJIIPHBIA 00BEM Ta30BY», KIOCTOSIHHASI ABOTAIPO».

PacuerHble 3a1aumn.

1. Beruncienne MOJISIpHOM MacChl BEIIECTB MO0 XUMUYECKUM (popMyiam.

2. PacudeTsl ¢ UCITOIBb30BAHUEM MMOHITUN «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS
Maccay, «MOJISIpPHBIN 00BEM ra30B», «ITOCTOSTHHAsT ABOTaIpo».

JMemoncrpanumn. Ilosrydenue o3o0Ha. O0pa3ubl 0€J10r0 U Ceporo 0J0Ba, 06€J10ro u
KpacHoro gpocpopa HexoTopble METAILIIBI M HEMETAJUIBI KOJIMYECTBOM BellecTBa |
MOJIb. MoieNIb MOJISIPHOTO 00beMa ra3000pa3HbIX BEIECTB.

JlaGopaTopHbIe ONbITHI.

6. O3HaKOMJIEHUE C KOJUIEKIIUSIMUA HEMETAIIIOB.

7. O3HaKOMJIEHUE C KOJUIEKLIMSIMU OKCHJIOB.

Tema 3 . CoequHeHHsI XHMHUYECKHUX 3JIeMeHTOB (14u)

Crenenb okucieHusa. CpaBHEHHUE CTEIIEHU OKUCIIEHUS U BAJICHTHOCTU. OnpeaeneHue
CTEIMEHU OKUCJICHUS PJIEMEHTOB 110 XUMUUYECKOU hopMyJie COeTUHEHUS.
Cocrapnenue GopMys1 OUHAPHBIX COCAMHEHUM, OOIIHI CIOCOO UX HA3bIBaAHUS.
bunapHbie COeTUHEHUSI METAJIJIOB U HEMETAJIJIOB: OKCHJIbI, XJIOPU/IbI, CYIb(DUABI U
np. Cocraiienue ux Gopmy.

buHapHbIe COeIMHEHNS] HEMETAJIJIOB: OKCU/IBL, JIETYYUE BOJOPOAHBIE COCAUHEHUS,
ux cocras. [IpencraBurenn OKCUIOB: BOJA, YIJIEKUCIIBIM I'a3 U HETAIIEHAs U3BECTh.
[IpencraButenu JeTy4nuX BOAOPOIHBIX COCIUHEHUN: XJIOPOBOAOPO U aMMUAK.
OcHoBaHus1, UX COCTaB W Ha3BaHUs. PacTBOprMOCTh OCHOBaHU B Boje. Tabnuiia
PacTBOPUMOCTH T'MIPOKCUIOB U coJier B Boze. [IpeacraBurenu menoyen:
TUAPOKCHUIBI HATPUS, Kaus U Kanblus. [IoHATHE O KAUECTBEHHBIX PEaKIIMIX.
Nupukartopsl. U3MeHEHNE OKpaCKy HHAUKATOPOB B LIECJIIOYHOM CpEJIE.

Kucnotsl, ux cocra u HazBanus. Knaccudukanus kucior. [IpeactaBuTenu KUcaoT:
cepHasi, coyisiHasg U a3oTHas1. [[oHsTHE O MIKane KUCIOTHOCTH —IiKana-pH.
N3MeHeHne oKpacku MHINKATOPOB B KUCJIOTHOM Cpee.
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Conu kak Mpou3BOAHBIE KUCIOT M OCHOBaHUN. VIX cocTaB U Ha3BaHHS.
PactBopumocTs coseit B Boje. [IpeacraBurenu comneit: XJaopua HaTpusi, KapOoHAT U
docdat KambIus.

AMop(dHBIE U KPUCTAITUYECKUE BEIIECTBA.

MexMOoneKyIspHbIe B3aUMOAEHCTBHS. THUIIBI KPUCTAJUIMYECKUX PELIETOK: NOHHAS,
aTOMHasl, MOJIEKYJISIpPHAS. U METAJTINYECKasl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
TUTIOB KPUCTAJUIMYECKUX PEUIETOK. BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHMS. 3aKOH IOCTOSTHCTBA COCTABA JJIsl BELIECTB MOJIEKYJIIPHOTO CTPOCHHS.
UucTsle BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPIBIX U Ta3000pa3HbIX CMECEH.
CBolicTBa YMCTHIX BellecTB U cMecet. x coctaB. MaccoBas 1 00beMHast 101U
KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C UCTIOJIB30BAHUEM TOHATHUS JTOJIS.
PacuyerHblIe 3aga4n.

1. Pacuetr maccoBoii 1 00BbEMHOI JOJIEN KOMIIOHEHTOB CMECH BEILIECTB.

2. BelunciieHue MacCOBOM JI0JIM BELIECTBA B PACTBOPE 110 U3BECTHOM MacCe
PACTBOPEHHOI'O BENIECTBA U MACCE PACTBOPUTEIS.

3. Beluucnenue Maccbl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENISL, HEOOXOIUMBIX
JUISL IPUTOTOBJICHMS ONPEIEIICHHOW MAaCcChl pacTBOpPa C U3BECTHOW MACCOBOM JOJIEN
PaCTBOPEHHOI'O BEUIECTBA.

JMemoncTpanuu. O0pa3ibl OKCUIO0B, KUCIOT, OCHOBAHHM U coneil. Moaenu
KPUCTAJUTMYECKUX PEUIETOK XJIOpUJIa HaTpus, aliMasa, okcuaa yriaepoaa (IV).
KuCII0THO-111E10YHBIE HHIUKATOPBI, U3MEHEHUE OKPACKU B Pa3JIUYHBIX CPEIax..
YHUBEPCAIbHBIA NHAUKATOP U U3MEHEHUE €r0 OKPACKH B PA3JINYHBIX CPEaX.
JlaGopaTopHblie ONbITHI.

8. O3HaKOMIIEHHE CO CBOMICTBAMU aMMHAKA.

9. KauecTBeHHBIE pEaKLIUX HA YTIIEKUCIIBIHI ras.

10.0Omnpenenenne pH pacTBOPOB KUCIOTHI. IIEIO0YN U BOABI.

11.0mnpenenenue pH pacTBOPOB JIMNMOHHOTO U SI0JIOYHOTO COKOB Ha CPE3€ IJI0I0B.
12.03HaKOMIIEHHE C KOJUIEKIHUSIMU COJIEN.

13.0O3HaKOMIIEHHE C KOJUIEKIHMEN BEMIECTB C Pa3HBIM THUIIOM KPUCTAILIMYECKOU
pemeTku. M3rotoBnenne Moaeneu, KpUCTAUIMYECKUX PELIETOK

JlabopaTopHbIe ONbITHI.

14. O3nakomiieHHe ¢ 00pa3lamMu rOpHON MOPOABI.

Tema 4. U3mMeHeHus1, mpoucxoasimue ¢ Bemecrsamu (12y)

[ToHsTHE SIBIEHUM KAaK U3MEHEHUM, IPOUCXOISIIIUX C BEIIECTBAMMU.

SBneHus, CBA3aHHBIE C U3MEHEHUEM KPUCTAIUIMYECKOIO CTPOEHHUS BEIIECTBA IPU
MOCTOSTHHOM €ro cocTaBe, puznyeckue sjaeHus. Puznyeckue SBICHUs B XUMUU:
JUCTWLISILNS, KPUCTAIUIM3ALINs], BEITAPUBAHUE U BO3TOHKA BEIIECTB,
HEeHTPpU(PYTUPOBAHUE.

SBneHus, CBA3aHHbIE C U3MEHEHUEM COCTABA BEIIECTBA, - XUMUYECKHE PEAKLINH.
[Ipu3Haku 1 yca0BUS IPOTEKaHUSI XUMHUECKUX peakuuid. [lonsTue 006 3k30- u
DHIOTEPMHUYECKUX PEAKIUAX. Peakiimyu ropeHuss Kak YaCTHBIN CIy4daun
DK30TEPMUYECKUX PEAKLUM, TPOTEKAIONINX C BBIICIICHUEM CBETA.

3aKOH COXPAHEHUSI MACCHI BEMIECTB. XUMUYECKUE YPABHEHUS. 3HAUEHUE UHIEKCOB
u ko3¢ duirienToB. CoCTaBlIeHUE YPABHEHUN XUMUUECKUX PEAKIIH.
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PacueTtsl 10 XMMUYECKUM ypaBHEHUAM. Penienre 3a1a4 Ha HaX0XKJEHHUE KOJINYECTBA
BEILECTBA, MACChl WJIK 00bEMa MPOAYKTA PEAKIIMH 10 KOJIMYECTBY BEIECTBA, MaCCe
W1 00bEMY HCXOJTHOTO BelllecTBa. PacueTsl ¢ MCIOIBb30BaHNUEM TIOHATHUS «JI0JISD»,
KOTJIa HCXOJIHOE BEIIECTBO JAHO B BUJE PACTBOPA C 3aIaHHOM MACCOBOU JIOJIEN
PACTBOPEHHOI'O BEUIECTBA WIIA COAEPKUT ONPEIEICHHYIO OO IIPUMECEN.
Peakunn pasnoxxenus. [lonstue o ckopocTy XUMHUYECKHX peakui. KarainnsaTopst.
DepMEHTBHI.

Peakiuu coenuuenus. Karanutuyeckue U HeKaTaiuTUyeckue peakiuuu. OOpaTumbie
U HeoOpaTUMBbIE pEaKIIHH.

Peakunn 3aMenieHus. DIEKTPOXUMUYECKUHN Pl HAIIPSKEHU METAJUIOB, €T0
MCIIOJIb30BaHUE JIsl TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIUNA MEXKTY
METAJJIAMH U paCTBOPAMH KUCIIOT. PeaKiiuu BEITECHEHUS! OTHUX METAJIOB U3
pacTBOPOB HUX COJIEN APYTUMU METAIIIAMH.

Peakuun oOMeHa. Peakuinu HelTpanu3anuu. Y CJIOBUS IPOTEKAHUS peakiinii oOMeHa
B pacTBOpax A0 KoHI[a. TUIbI XUMUYECKUX PEaKIil (110 MPU3HAKY «YUCIIO U COCTaB
MCXOJIHBIX BEIIECTB U MPOJIYKTOB PEAKIIUNY) HA IPUMEpPE CBOMCTB BOAbI. Peakius
PA3JIOKEHNUS - DJIEKTPOIN3 BOJBI. Peakuuy coequHEeHNs - B3aMMOJIECTBHE BOJIBI C
OKCHJIaMH METAJVIOB U HeMeTaJuIoB. [IoHsATHE «TUAPOKCUIBDY.

Peakuun 3aMeliieHus - B3aMMOICMCTBUE BOJIBI C IIEJIOYHBIMU U
IEJIOYHO3EMENBHBIMUA MeTaJlIIaMu. Peakiinu ooMeHa (Ha mpuMepe ruapoan3a
cynb(duIa aTlOMUHNS U KapOuIa KaabIus).

PacuerHble 3agaun.

1. BrrunciieHre N0 XUMUYECKUM YPAaBHEHUSIM MAcCChl HJIM KOJIMYECTBA BEILIECTBA T10
M3BECTHOM MACCE WJIM KOJIMYECTBY BEUIECTBA OJTHOIO U3 BCTYIAIOIINX B PEAKIIUIO
BEILIECTB WU IPOJYKTOB PEAKIINH.

2. Brruncnenue maccol (KOJIUYECTBa BEIIECTBA, 00beMa) MPOYKTa peaKInuu, ecliv
M3BECTHA MAacca UCXOJIHOTO BEUIECTBA, COAEPIKAIIETO ONPENEIEHHYIO JOJIIO
IIPUMECEN.

3. Brrunciienre macchl (KOJIM4eCTBa BEIIECTBA, 00beMa) MPOyKTa PeakIuu, eCiu
M3BECTHA Macca pacTBOPa U MacCOBasl 10JIS1 PACTBOPEHHOTO BEILIECTBA.
JNemoncrpanuu. Ilpumeps! puznyeckux siBJICHUH.

1.IlnaBnenue napaduna.

2. BosroHka #oja mim 0eH30MHON KUCIIOTHI.

3.PacTBOpEHHE OKpAILIEHHBIX COJICH.

4. JIuddy3us QymmucThIX BEIMIECTB ¢ TOPAIIEH JTaMIOUYKH HaKATUBAHUS.

IIpumepsbl XUMHYECKUX SABJICHHUH!

a) TOPEHUE MarHus;

0) B3aUMOJICHCTBUE COJISTHON KUCIOTHI C MPaMOPOM HJIA MEJIOM;

B) noxyuyenue rujipokcuaa meau (11);

I') paCTBOPEHHE MOTYYEHHOTO THAPOKCUA B KUCIIOTAX;

1) B3aumozercTeue okcuaa meau (II) ¢ cepHolt KMCIOTOM NTPU HArPEBAHUH; €)
pa3iioKeHe MepMaHraHaTa Kajusi; ) B3auMOJICHCTBHE Pa30aBICHHBIX KUCIIOT C
MeTaimiaMi. Pa3znoskeHue nepokcuia BOJ0po/1a MOMOIIBI0 THOKCUIA MapraHua u
KaTanasbl kKaprodens wii MopkoBu.JlabopaTopHbie ONBITHI.

15.IIpokanuBanye MeIU B TJIaMEHU CIIUPTOBKHU UJIU TOPEITKH.
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16. 3amemenue meau B pactBope xsopuaa meau (1) xenezom.

Tema S IIpakTukym 1 « IIpocreiiinmne onepanuu ¢ Bemectsom» (34).
IIpakTuyeckas padora Nel «IlpaBuia rexHuku 0e30nacHOCTH pU padore B
xuMu4eckoM kabunere. [lpuémpl oOpamenns ¢ 1a00paTOPHBIM
o0opynoBaHHMeM M HarpeBaTeJbHbIMHU Npudopamu. MHcTpyknus Ne§-1
IpakTnuyeckas padora Ne2 « IIpu3HAKM XMMHYECKUX PeaKLMiD).
IIpakTuueckasi padbora Ne 3 « IlpuroroB/ienue pacTrpopa caxapa u
onpeaeJeHue MacCOBOM 10JIM €ro B pacTBoOpe».

Tema 6.PacTtBopenue. PactBopbl. Peakuyuu HOHHOT0 00MEHA U OKUCJINTEIbHO-
BOCCTAHOBHUTEJbHBbIE peakuuu. (184)

PactBopeHnue kak ¢pusznko-xumuyeckuii npoiecc. [lousarue o rugparax u
Kpuctajutoruaparax. Pactsopumocts. KpuBbie pacTBOPUMOCTH KaK MOJIEIb
3aBUCUMOCTH PACTBOPHUMOCTH TBEPJBIX BEMIECTB OT TEMIIEPATYpPHI.. HachlllieHHBIE,
HEHACHIIIEHHBIE U NIEPECHIIIICHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB JJIs1 PUPOJIBI U
CEJIbCKOT0 XO35IMCTBA.

[ToHsaTHE 00 PAEKTPOJIUTUIECKON JUCCOIUALINU. DIEKTPOIUTHI U HEIJICKTPOJIUTHI.
Mexanusm qucconmranuy 3JIEKTPOIUTOB C PA3JTUYHBIM TUIIOM XUMHYECKOU CBS3H.
CreneHp ANeKTPONUTHYECKON aucconrani. CUIIbHBIC U CITa0bIe DJIEKTPOJIUTHI..
OCHOBHBIE MOJ0KEHUS TEOPUH IEKTPOJIUTUUECKON nucconanuu. oHHbIe
ypaBHEHUS Peakiui. Y CIOBUS MPOTEKAHUS PEAKIITH OOMEHa MEXITY
AJIEKTPOJIUTAMU JI0 KOHIIA B CBETE MOHHBIX IPEACTABICHUN.

Knaccudukanys vOHOB ¥ UX CBOMCTBA. .

Kucnotsl, ux xknaccudukanus. Jluccoruanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH
AIEKTPOIUTHYECKON AUcconrauu. MOJIeKyJISIpHbIE U HOHHBIE YPABHECHUS PEaKLIUN
KUCJIOT. B3anmoieiicTBue KUCIOT ¢ METAIUIAMH. DIEKTPOXUMUYECKUH Psifl
HaNpsHKEHUN METAIUIOB. B3auMoIeiCTBUE KUCIOT C METAJNIAMU U OKCUAAMHU
METAJJIOB. B3anMoelcTBUE KUCIIOT ¢ OCHOBAHUSIMU - PEAKLIMS HEUTPATU3ALMH.
B3aumopaeiicTBue kuciot ¢ consimu. Mcnonab30BaHue TaOIMIbl pACTBOPUMOCTH IS
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB KUCJIIOT.

OcHoBanus, ux kinaccudukanus. Jluccoruanys OCHOBaHUM U UX CBOMCTBA B CBETE
TEOPHUH DJICKTPOIUTUUECKON JUCCOoMannu. B3anmoaencTBue OCHOBaHUM C
KHUCIIOTaMU, KUCJIOTHBIMU OKCUJIaMU U coJisiMu. Vcrionb3oBaHue TaOIHIIbI
PacCTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMUUECKUX CBOMCTB OCHOBAHUU.
PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM IIPY HATPEBAHKH.

Conu, ux knaccudukaius u auccounanus B ceete TOJl. pa3nuyHbIX TUTIOB COJIEH.
CBoiicTBa cOJIEl B CBETE TEOPHUH IIEKTPOJIUTUUECKOMN TUCCOLIMAIUU.
B3aumoperncTBre coJieil ¢ MeTaJUIaMu, YCJIOBUS IPOTEKAHUS 3TUX PEAKLIUM.
BzaumojeiicTBue cosiei ¢ KUCIIOTaMU, OCHOBaHUSIMU U coasaMH. Mcnoab30oBaHue
TaOJIUIBI PACTBOPUMOCTH JJISI XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB COJICH.
O060011eHEe CBEICHU 00 OKCHIax, UX KJIacCU(PUKAIIMU U XUMUYECKUX CBOMCTBAX.
['eHeTryeCcKue psAIbI METAIOB M HEMETAJUIOB. | '€HEeTHYECKas! CBSI3b MEXKTY
KJIACCAMHU HEOPTaHUYECKHX BEIIECTB
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OKHCIUTETFHO-BOCCTAHOBUTEBHBIE peakiuu: OnpeneneHne CTeNeHN OKUCICHUS
JUTS JIEMEHTOB, 00pa3yIONIUX BEIIECTBA Pa3HBIX KJIACCOB. Peakimu HOHHOTO
oomena u OBP. Oxucnurens 1 BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE
Peakiun moHHOTO 0OMEHA M OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKITHH.
CocraBneHue ypaBHEHHI OKHCIMTEILHO-BOCCTAHOBUTEILHBIX PEAKIIMA METOOM
AIIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEHIECTB - METAIJIOB M HEMETAIJIOB, KUCJIOT U COJIEH B CBETE
IPEICTaBICHUA 00 OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.
JemoHcTpanuu. VcripiTaHre BEMIECTB U UX PACTBOPOB HA AJIEKTPOTPOBOTHOCTD.
3aBUCUMOCTB JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHILIEHTPAIUH.

B3aumoeiicTBre IMHKA ¢ cepoil, CONIIHON KucaoToi, xiaopuaom meau (II). ['openne

MarHusl.
JlaGopaTopHbIe ONbITHI.

17. BsaumoelicTBre pacTBOPOB XJIOpHUIa HATPUS U HUTpaTa cepedpa).
18. IlomydeHne U CBOMCTBA HEPACTBOPUMOTO OCHOBAHUSI, HAIIPUMED THIPOKCHIA
menu (II).

19. B3anmMmoericTBrEe KHCIOT C OCHOBAHUSIMU.

20. B3anmoaencTBue KUCIOT C OKCHAAMH METAIJIOB

21. B3anmoaencTBue KUCIOT C METAJIaMHU.

22. B3aumMoieiicTBHE KUCJIOT C COJISIMH.

23. BzaumoencTBre meaouei ¢ KUCIOTaMU.

24. BzaumoneicTBHE MISJIoUeH ¢ OKCHIaMH HEMETAJIOB.

25. B3aumoeicTBHe MEI0OUYEH ¢ COIIMH.

26. [Tomydyenue u cBOMCTBA HEPACTBOPUMBIX OCHOBAHUI.

27. B3anMoielicTBHE OCHOBHBIX OKCHJIOB C KMCJIOTaMH.

28. B3auMoaeicTBEe OCHOBHBIX OKCHIOB C BOJIOM.

29. B3anmoaeicTBHE KMCIOTHBIX OKCUIIOB C IIEJIOYLIO.

30. B3anmonenicTBre KUCIOTHEIX OKCHIOB C BOJIOH.

31. B3anmopeiicTBue coJjIed ¢ KUCIOTAMH.

32. B3anmopencTBre cOJIEN ¢ LIEI0OUYaMU.

33. B3anmoneiicTBrE COJIEN C COJISIMU.

34. B3auMoJIeiiCTBHE paCTBOPOB COJIEH C METAJIJIAMM.

Tema 7. [IpakTukym 2. «CBoiicTBa pAaCTBOPOB 3JIEKTPOJIUTOBY (14).

IpakTnueckas padora Ne4 « PemieHue 3KCIepMMEHTAJIBHBIX 32/1a9».
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TeMaTHuyecKkoe IIAHMPOBaAHUE

Paznen Ne Komuue | [lata npoBenenus
TEMBbI YPOK Tema ypoxka CTBO o dakTuye
a 4acoB | IJIAHYy CKHU
1 XuMus -4acTb ectecTBO3Hanus. [Ipeamer xumun. 1 02.09
BemectBa. MncTpykrax no T.b. No5 A
2 IIpakTnyeckas padara Nel mo Teme: 1
«IIpaBuiia 6e3o0macHoCTH Npu padore B
xumMmn4yeckom kadunere. [Ipuémbl oOpamenus ¢ 07.09
JIa0opaTOPHBIM 000PY/I0BAHHEM U '
HarpeBaTeJibHbIMU NpudopamMu. UHCTPyKIIUS
= Ne8-1
N 3 [IpeBpaiienue BeuecTB. Poiap XuMuu B KU3HU 1
@]
= yenoBeka. Kparkue cBelieHus 0 HCTOPUU 09.09
z pazButus Xxumun. OCHOBOITOJIOKHUKHI '
5 OTE€YECTBEHHON XUMUHU.
m
/M 3HaKku (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB. 1
4 14.09
Ta6nuua /.M. Menneneena.
Xumuyeckue Gopmyisl. OTHOCUTEIbHAS] ATOMHAS 1
5 Y MOJISKYJIIpHAsi Macchl. MaccoBast 101 16.09
3JIEMEHTA B COCIUHEHUH
6 OcHoBHbIE CBeIeHUS 0 CTpoeHUU aToMOB. CocTaB 1 21.09
ATOMHBIX SIJI€P: NPOTOHBI U HEUTPOHBIL,. 1I30TOMNBLI. '
OnexTpoHbl. CTpoeHHE IIEKTPOHHBIX 000I0YeK 1
7 aToMoB 3jieMeHToB Nel-20 B Tabmuue [1.1. 23.09
Menneneesa..
OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0UEK
8 aToMOB 3eMeHTOB Nel-20 B Tabaune [[. 1. 28.09
= Menpeneesa
— MeTtannndeckue 1 HeMETAJUTHUECKHUEe CBOCTBA 1
g 9 37€MEeHTOB. I3MeHeHHne CBOWCTB XUMHUECKHUX 30.09.
S AJIEMEHTOB 10 TPYIIAaM U IEPUOIAM.
e
Q 10 HNonHnas xumuueckast CBsi3b. 1 0510
@]
8 11 KoBanentHast HemosisipHas XUMU4ecKasi CBSI3b. 1 07..10
<
S 12 DneKkTpooTpuliaTeTbHOCTh. KoBaneHTHas 1 12 10
3 TOJIIpHAs] XUMUYECKasl CBSI3b. ]
=}
= 13 Meramueckass XUMUYECKasi CBSI3b 1 14.10
S
< 14 O06001IeHre U CUCTEMATH3AITH TI0 TeME | KATOMBI 1 19.10
g XUMHUYECKHUX DJIEMEHTOB)» '
e 15 KonTtpoabHnas pa6ora Nel o teme « AToMbI 1 21.10
< XUMHYECKHX YJIEMEHTOB)» '
16 [IpocTslie BelecTBa- METAIIBI. 1 26.10
[+~
a 17 [IpocTeie BelecTBa- HEMETAILIBI, UX CPABHEHHE C 1 28.10
Q .
% MeTaJUTaMH. AJUIOTPOMUSL.
2 18 KonuyectBo BemiecTna 1 09.11
@]
= 19 Mossipablii 00b€M ra3000pa3HBIX BEIIECTB. 1 11.11
Q =
g = Pemrenue 3agad ¢ UCIOJIL30BaHUEM TOHATHI 1
=) 20 16.11

«KOJHMYCCTBO BCIICCTBA», KIIOCTOAHHAsA
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ABorazipoy, «MOJIIpHas Maccay, «MOJISIPHBIN
00BEM Ta30B.

«3MeHeHuUs1, MPOUCXOsIIUE C BelleCTBAMM))

21 O06o001IeHre U cucTeMaTU3alus 3HaHUH| 10 TEME : 1 18.11
«IIpocTeie BemecTBa.» '
29 Crenensp okuciieHuss. OCHOBbI HOMEHKJIATYpPbl 1 23.11
OMHAPHBIX COCTMHCHUN '

23 Oxkcuppl. Jletyune BOJIOPOAHBIE COCTUHEHUS 1 25.11
24 Oxkcupl. Jleryurie BOJIOPOIHBIE COSTUHEHUS 1 30.11
25 OcHoBaHus 1 02.12
26 OcHoBaHus 1 07.12
27 Kucnorsr. 1 09.12

= 28 Kucnoter 1 14.12

o =

2 Conm Kak Npou3BOJIHBIE KUCIOT U OCHOBAaHUM. 1

S 29 16.12

= v

Z Conm Kak Npou3BOJIHBIE KUCTIOT U OCHOBAHUM. 1

0 30 21.12

=

q:) 31 AMpoTepHble U KpUCTAITINYECKHUE BELECTBA. 1 23.12

= 32 UucTtele BewecTBa U cMecH. MaccoBas u 1 28.12

™ o .

v 00BEMHAS T0JIM KOMITOHCHTOB B CMECH.

% PacueTsl, cBsi3aHHBIE C TOHATHEM «IOJISD, 1

2 33 O06o001eHre ¥ CUCTEMATU3AIMSA 10 TEME 11.01

= «CoeTMHEHUS! XUMUYECKUX 3JIEMEHTOBY» '

= IToBropHbIN HHCTpYKTaX N0 Th nHCTpyKIM Ne 5

= PacueTsl, cBsi3aHHbBIE C TOHATHEM «IOJISD, 1

q;) 34 O06o001eHre 1 cucTeMaTu3aIus Mo TeMe 13.01

= «CoeTMHEHUS] XUMUYECKUX 3JIEMEHTOB)

g 35 KounrpoJabnas padora Ne2 no teme: 1 18.01

o «CoenMHeHUs .XUMHYECKUX 3JIEMEHTOBY. '
36 dusnueckue saBieHus. Pa3neaenue cMmece. 1 20.01

—

2 37 XUMHYECKHUE SIBJICHUS. Y CIIOBHS U MPU3HAKU 1 2501

2 MIPOTEKAHNS XUMHUECKUX PEeaKINi. '

=n

~ 38 3aKOH COXpaHEHUsI MaCcChl BEUIECTB. XUMUYECKUE 1 2701

E/ yPaBHEHMUS. '

= 39 Pacu€Tel 10 XMMUYECKUM YPABHEHUSAM. 1 01.02

M

= .

3 40 PacuéTrel M0 XUMUYECKUM YPABHEHUSM. 1 03.02

G_E,T a1 Peaknus paznoxenus. [lonarue o ckopoctu 1 08.02

m o .

o XUMHUYECKON PEaKIMU U KaTaau3aropax.

@]

§ 42 Peakuuu coequnenus. Lienouku nepexonos. 1 10.02

E{ 43 Peaxnnm 3amenienns. Psg akTHBHOCTH METAJIIIOB. 1 15.02

<

g 44 Peaxiiun oomena. [1pasuio beprose 1 17.02

Q = >

51 45 Tunbel XUMUYECKUX PEaKIIUA Ha PUMEPE CBOMCTB 1 29 02

o BoJbl. [loHsATHE O THIpONH3E. '

% 16 O06001enre u cucTeMaTU3aIys 3HaHUH 110 TEME: 1 24,02

= « VI3MeHeHus, NpOUCXOSIINE C BEIIECTBAMUY. B

= Konrtpoannas padora Ne 3 no teme: 1

g 47 P P : ; 01.03
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IIpakTnueckas padora Ne2 « Ilpusnaku

OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKITUU.

~ 48 XHUMUYeCKHX peakuuii». UHcTpykmust Ne§-2 03.03
~ 15}
— 5] .
2 g E § IIpakTnueckas padora Ne3 Ilpurorosienue 1
Ea 8 g 3| 49 pacTBOpa caxapa M onpeJejieHue MaccoBOM 10.03
s Q &
28523 nosim ero B pacreope. Mucrpykuus Ne§-3
50 ONEKTPOIUTHYECKAS AUCCOLUALINS 1 15.03
OCHOBHBIE MOJIOXKEHUS TEOPUU 1
EKTPOINTUYECKON qucconuanuu. Flonnsie
51 YPaBHEHUS PEaKLMi 17..03
Kucnotsl: kinaccudukanys 1 CBOWCTBA B CBETE 1
52 T/ 29.03
Kucnotsl: knaccudukanys 1 CBOWCTBa B CBETE 1
53 T/ 31.03
Kucnotsl: k1accugukanys u CBOWCTBa B CBETE 1
54 T/ 0503
OcHoBanus : Ki1accu(uKalus 1 CBOICTBA B CBETE 1
55 T/ 07.04
— OcHoBanus : Ki1accu(uKalus 1 CBOICTBA B CBETE 1
[aa]
2 56 TO/. 12.04
8
O’; &7 OcHoBaHus : Kiaccu(uKalus 1 CBOICTBA B CBETE 1
14.04
= TOJI.
[aa]
= Oxcuppl: knaccupuKalus U CBOMCTBA 1
= 58 AL I . 19.04
= <
S 59 Oxcunpl: ki1accu(uKanys U CBONCTBA. 1 21.04
=~
é 60 Counn : xiaccudukanus u ceoiictsa B ceete TO/I. 1 26.04
™ >
@ 61 Conu : knaccudukanus 1 cBoiictsa B ceere TO/. 1 28.04
=9
2 ['eneTnueckue CBSA3U MEXAY KlaccaMu 1
§ 62 HEOPraHUYECKUX BEILECTB 03.05
., =
3 O0o01eHne U cucTeMaTu3alys 3HaHUHI 110 TEMe: 1
5 63 « PacTtBopenue. PactBoprl. CBolicTBa pacTBOpOB 05.05
’§ 3IeKTPOIHTOBY.
© O06o0011eHne 1 cucTeMaTu3alys 3HaHuH 10 TeMe: 1
é 64 « PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB 1205
2 JNEKTPOJIUTOB.
Q
£ 65 Hrorosasi koHTpoJIbHaAsI padoTa 1 17.05
) v
= Knaccudukanus XuMHUECKUX peaKIIUi. 1
2 66 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 19.05
o)
& CBolicTBa M3Y4YEHHBIX KJIACCOB BEUIECTB B CBETE 1
S 67 2405
A
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Jlpaktuuyeckas padora Ned. Pemenue

]
=]
,E m JKCIEPUMEHTAJNBbHBIX 3a1a4. MHCTpyKIHA

<
Q =
S = Ne8-4
d 8 68 26.05
g o =
2o 5
= & Q
= 9 o
v B H
85 3
= &5

PesepsHoe Bpems .JTOroBeIil ypok
69 31.05
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