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IHosicHuTeIbHASA 3aNUCKA.

PaGouas mporpamma y4ebHOTo Kypca «XHUMHS» COCTaBJICHA HA OCHOBE CJICTYIOIIUX
JIOKYMEHTOB:
®denepanbhblil 3ak0H 29.12.2012 Ne273 « O6 ob6pazoBanuu B Poccuiickoit @enepanuny;
®denepanbubiii ['ocynapcTBeHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOT'O OOIIETO 00pa3oBaHUs
(mpuka3 MunuctepctBa O6pazoBanust u Hayku PO ot 17.12.10 Nel1897) (c u3meHEeHUsAMN);
®denepanbHBI  MepevYeHb YYCOHHKOB, PEKOMEHIOBAHHBIX (JOMYIMIEHHBIX) MUHHUCTEPCTBOM
oOpa3oBaHUS K HCIOJB30BAHHIO B  O0pA30BaTENBHBIX  YUPESKICHUSAX, PeaTU3yIOIINX
oOpasoBaTeNbHBIE TpOrpamMmbl  obmiero oOpazoBanust ©Ha 2014-2015 yueOHBIH rOf,
yTBepkAcHHbIN npukazoM MO P® Ne253 or 31.03.2014
[Tucemo MwunuctepctBa obpazoBanus U Hayku PD ot 01.04.2005r. Ne03-417 « O mepeune
y4e0HOr0 ¥ KOMIIBIOTEPHOT'O 000PYAOBaHUS ISl OCHAIIEHUST 00Pa30BaTEIbHBIX YUPEIKICHHIN;
Vueonsiii mian MBOY «HoBomutpomnonbckast cpeanss mkonay Ha 2022-2023 ydeOHBbIN rog,
yrBepxkac¢HHbIN [Ipukaszom YK-10 ot 31.08.2022r;
[IporpamMma pa3paboTaHa Ha OCHOBE: NMPUMEPHOW MpoOrpaMMbl MO Yy4e€OHBIM TMpeAMETaM
"Xumus" 8-9 kiaccsl. [Iporpamma cooTBeTcTBYeT NON0KEHUsIM DenepaabHOTo
rOCYyJJapCTBEHHOTO  00pa30BaTEIbHOTO CTaHJApTa OCHOBHOTO  OOIIETro 0Opa3oBaHusl.
Hcnonb3zyembie YMK
VYueonuk O.C. 'abpuensH. — 5-¢ v 3ganne Xumus 8 KII.: YUEOHHK IJIs

o0mieo0pa3oBaTenbHBIX yapexaeHuid,- M.: IIpoda. 2016r.
VYueonuk O.C. I'abpuensn. Xumus 9 ki1.: YueOHUK 7151 00111€00pa30BaTEeIbHBIX YIPEIKICHUMN, -
M.: Ipoda. 2013r.

[Mporpamma peanusyercst ¢ TOMOIIBI 000PYIOBaHUsI, TOCTABICHHOTO B paMKax pean3aluu
¢denepanpHOro mpoekTa « CoBpeMeHHasl IIKO0JIay HAIIMOHAIBHOTO TpoekTa «O0pa3oBaHueH

Ha 6a3e HoBoMuTpomoisckoi cpeaneit mkoasl B 2021 roay Osu1 OTKPLIT LEHTP « Touka pocray
B pamkax HanmoHaisHOro npoekra «O0pa3oBaHuey CTaJIO0 BO3MOKHBIM OCHAIIIEHUE IITKOJI
COBPEMEHHBIM 000pya0BaHMEM IIeHTpa «ToUuka pocTay.

Ha 6a3e niearpa «Touka pocray 00ecreunBaeTcs peaan3alinis 00pa3oBaTeIbHLIX IPOrPaMM
€CTECTBEHHO-HAVYHOM M TEXHOJOTMYECKON HAIPABIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUSIMH 3aKOHOIATENLCTBA B c(pepe 00pa3oBaHMs U C YIETOM PEKOMEHIAIINN
®denepanpLHOro oneparopa yueOHoro npeamera «Xumusy . O0pasosareabHas IporpaMmma
IIO3BOJIIET HHTErPUPOBATE PEAIM3YEMBIE TOAXOAbI, CTPYKTYPY U COJAEpKaHNE IPH OpPraHu3aliu
00yueHus xuMun B 8—9 Kaccax, BRICTPOSHHOM Ha 0ase ar000ro M3 JOCTYIHBIX YU4eOHO-
MmeToanueckux koMmiekcos (YMK) . Mcnoab3oBanue o0opynoBanusa «Todka pocTtay Ipu
peamnsanyu ganHou Ol mo3BoJISIET CO3aTh YCIOBUSL:

. JUISL pacUINPEHUS COIEPKaHM IIIKOJIHHOIO0 XMMHUYECKOro 00pa3oBaHus;

° JUUISI ITTOBBIIICHU S HOSH&B&T@J’IBHOﬁ AKTHUBHOCTHU O6V"IaIOHH/IXC${ B eCTGCTBeHHO-HaV‘IHOI\/’I
obnacru;

. JUIS. pa3BUTHS JUYHOCTH pPeOEHKA B IIpoliecce 00yUYEeHHsI XMMHH, €ro CIIOCOOHOCTEH,
(GopMHUPOBAHNS U VIOBIETBOPEHNS COUAIBLHO 3HAUYNMBIX HHTEPECOB U HOTPEOHOCTEN;

. JUI paOOThI ¢ 0JJapEHHBIMY KOJIHHUKAMHU, OPraHU3aI[MU UX PA3BUTHUS B Pa3IMYHBIX

o0JsacTax 00pa3oBaTEILHOM, TBOPYECKOU AEITENbHOCTH .

HOCJIG,Z[HI/IG T'OAblI YV yHaIuXcsa Ha6HIOIlaeTC}I HU3Kasg MOTUBalMA M3YYCHUSA CCTCCTBCHHO -
HaYYHBIX JUCIUIIJINH M KaK CJICACTBUEC MaACHNUC Ka4yC€CTBA O6D330BaHI/I$I. IlocTaBisgeMbIc B
IIKOJIbI COBPEMCHHBIC CPEACTBA O6V‘-I€HI/ISI, B paMKaX IMpOCKTa «Touka pocTa», COACPKAT KaK
YKC XOpOIIO M3BECTHOC 06ODVI[OBaHI/Ie, TaK U IMIPUHOUIINAJIBHO HOBOC. 910 HI/Id)DOBBIe
Ha6ODaTODI/II/I " JaTYNKOBBIC CUCTCMBI. B OCHOBY 06Da3OBaTeHBHOI‘/1 IporpaMMel 3aJI0KCHO




IpUMeHeHNe U POBLIX JabopaTopuil. TeMaTHKa IpEII0KEHHBIX DKCIEPUMEHTOB,
KOJINMYCCTBCHHBIX OIIBITOB, COOTBCTCTBYCT CTPYKTYPEC HDI/IMGDHOﬁ 06D330B3T€J’IBHOI\/’I IIPOrpaMMhbI
1o Ouoitoruu, cogepkanuio PeaepalbHOTO rocyaapCcTBEHHOIO 00pa30BaTEILHOIO CTAHAAPTA
(PI'OC) 0CHOBHOI'O 00IIEr0 0OPA30BAHMSL.

Bueapenue 3Toro 000pyaoBaHus HO3BOJSIET KAYECTBEHHO U3MEHNUTE MPOILIECC O0OYUESHUN XUMUH.
ITosiBisseTCS. BO3MOYKHOCTE KOJIMYECTBEHHBIX HAOIIOAEHNI 1 OIBITOB JUISI TOIYUECHUS
JOCTOBEPHOM MH(OpMAIMK 0 OMOJOTHYSCKHX IIpolleccax U 00bekTax. Ha ocHOBE monydeHHBIX
DKCIIEPUMEHTAJIBHBIX JAaHHBIX 00y4aeMbIe CMOT'YT CAMOCTOSITENIHLHO AEIaTh BLIBOMIBI, 0000IIATE
DPE3YIBLTATh], BEIABIATH 3aKOHOMEPHOCTH, YTO Ha HAIll B3I, CIIOCOOCTBYET MOBLIIICHUIO
MOTHBAIIMH 00YYEHMS IITKOJIHLHUKOB.

OcHamenue 001meo0pa3oBaTEALHBIX KO COBPEMEHHBIM aHAJIOTOBBLIM U IM(POBBIM
000pyIOBaHHEM SIBIISIETCS MaTEPHATIBLHON 0a30# peann3zannu PenepasbHOro rocyaapCcTBEHHOIO
00pa30BaTENLHOr0 CTAHAAPTA. DTO OTKPHIBAET HOBLIE BO3MOYKHOCTU B YPOYHOM Y BHEYPOUHOM,
BHEKJIACCHOH JIE€ITEILHOCTH U SIBIIETCI HEOTHEMIIEMBIM YCIOBHEM (hOPMHUPOBAHMS
BBICOKOTEXHOJIOTMYHOM cpeibl IKOJIbI, 0€3 KOTOPOU CI0KHO IIPEJICTABUTE HE TOJILKO
npodUIbLHOE 00yUEHNE, HO M COBPEMEHHEII 00pa30BaTelbHbIN PoLece B IiejIoM. [Ipu u3ydenun
€CTECTBEHHBIX HAYK B COBPEMEHHOM IIIKOJIE OTPOMHOE 3HAUEHHE UMEET HAIJIIIHOCTE YUYEOHOr0O

Marcpuaia.

HaI‘JISIIIHOCTB I[aéT BO3MOXHOCTH 6BICT‘[)€C " FJIV6)K€ YCBAMBATH U3YUYACMVYIO TCMY, IOMOTacT
pa300paThbCs B TPYAHBIX JUIS BOCHPHUSATHS BONPOCAX, U MOBLIIIAET HHTEPEC K MPEAMETY
Cozpnanue niearpa «Touka pocTay OpeamnoiaracT pa3BUTHE 00pa3oBaTeNbHON HHOPACTPYKTYPHI
00111€00pa30BaTENLHON OpraHu3alliy, B TOM YHCJIE OCHAIlEHHE 001e00pa3oBaTeabHOM
OpraHun3alimu. O6ODVI[OBaHI/IeM, cpeacTBaMu O6V‘~ICHI/I$I 1 BOCIIMTAHUSA AJIA N3YUCHUA (B TOM
YHCJIE DKCIIEPUMEHTAILHOI0) IPEAMETOB, KYPCOB, AUCIUILIMH (MOAYIIEH) €CTECTBEHHO-HAYYHON
HAIIPaBJIEHHOCTH IIPH PEAIM3AINHA OCHOBHBIX 00I1e00pa30BaTENLHBIX IPOrPaMM U
JOMOJHUTEIBHBIX 00111e00pa30BaTEIbHLIX IPOrPAMM, B TOM YHCJIE JUIS PACIIHPEHHS
CcoJIEpKaHUs YYEOHOTO MIpeaMeTa « XUMHUI»;

Jlannas o0pa3oBaTeibHas NPOorpaMMa 00ecIeYNBAET CO3HATENLHOE YCBOEHHE YUAIIUMHUCS
BaKHEHIITNX OMOIOTrHYECKUX MOHATHH, 3aKOHOB M T€OpUH, GOPMHUPYET IPEACTABICHUE O POJIH
OMOJIOTHH B ITIO3HAHUU YKUBOT'O MUPA M B )KU3HH uenoBeka. OCHOBHOE BHUMAHHUE YIEISIETCS
CYIIHOCTH OMOJIOTHYECKUX SIBICHUN, IPOLIECCOB M METOAAM UX M3YUYCHHUI.

e nporpaMmsi:

OCBOCHME Ba)KHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHH, XUMHUYECKOM
CHUMBOJIMKE;

OBJIa/ICHUE YMEHUSMU HAOII01aTh XUMHUECKHUE SIBIICHUS, IPOBOJUTh XUMUYECKUI SKCIICPUMEHT,
MIPOU3BOJUTH PACYEThl HA OCHOBE XUMUYECKHUX (POPMYII BELIECTB U YPAaBHEHUN XUMHUECKHUX
peaKLHii;

pa3BUTHE NTO3HABATEJIBHBIX HHTEPECOB U MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH B Mpoliecce
MMPOBCACHUA XUMHUYCCKOI'0 OKCIICPUMCHTA, CAMOCTOATCIIBHOT'O HpI/IO6pCTeHI/I}I 3HAHWUN B
COOTBETCTBUM C BOSHUKAIOIIMMHU KU3HEHHBIMU TOTPEOHOCTAMU;

BOCIIMTAHUC OTHOLICHUA K XMMUU KaK K OTHOMY U3 q)yH,Z[aMeHTaHLHLIX KOMIIOHCHTOB
€CTECTBO3HAHMSI U DJIEMEHTY OOLIeUeI0OBeUECKON KYIbTYpHI;

MNPUMCHCHHUC MOJYYCHHBIX 3HAHUM U YMGHI/II\/'I JJIsL 0€30I1aCHOr0 MCIIOIb30BaHUsA BCIICCTB U
MaTepHaoB B OBITY, CETLCKOM XO0341CTBE U HA IPOU3BOJICTBE, PELICHHSI IPAKTUUYECKHUX 337124 B
HOBCGHHCBHOﬁ JKU3HU, IPCAYITPCIKACHUA SIBJICHPlﬁ, HaHOCAIIUX BpECJ 3J0POBBIO YCJIOBCKA U
OKpYy>Karolleu cpene.



3aga4m nporpamMmel:

(hopMupOBaHHE Y yUaITUXCS 3HAHUK OCHOB HAYKW — BAXHEHITNX (DAKTOB, IOHSITHI, 3aKOHOB U
TEOPHii, XUMHUYECKOTO SI3bIKA, JIOCTYIHBIX 0000IIEHNI 1 MOHATUI O MIPUHIUIIAX XUMUYECKOTO
MIPOU3BOJCTBA;

pa3BuTHE YMEHUI paboTaTh C BEIIECTBAMH, BBITIOIHATH HECTIOXKHBIE XUMHUUECKUE OMBITHI,
coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH, TPAMOTHO MPUMEHSATh XUMUYECKUE 3HAHUS B
OOIIEHUH ¢ IPUPOIOH;

PacKpBITHE POJIM XUMHUH B PEILIEHUH II100alIbHBIX TPOOJIEM YeIOBEYeCTBa.

(I)OprI, METOAbI, MOAXO0AbI B oﬁyquI/m, KOHTPOJb 3HAHMH

BaraununoMKaAacce BeIJVIUIUMU MeTOgZaMuU oOydeHHUSH
npeagMeTy IBASAITCIA.00bICHUTEAbHO-UJAJAIOC TPaTHWBHELH
U pPDEenNnpoaAyYKTHUBHBH,XOTSI HCNOJAb3yeTCSsIS Hd 4aCTHIHO-
mNnouckKkoBBH.Ha ypoKax Hcnmnoab3yIOTCSI 3JdeMeHTH

CAenNYyIINUX TEXHOMOTHUHU. ITUYHOCTHO-OPDPHEHTHUDPOBAaHHDOE®e
oOyuyueHHe,oO0OydeHHNUeEe Cc IpUMeHeHHUEeM onopHBX cxeMm, UKT,
NpoeKTHasagI1esaITeaAbHOCTHSb.
NMcnoas3dyiwoTcsag caeagymwomue GopMbB 00y UYeHUA. yue OHBLIe
3aHAITHUSA, 9KCKYDPDCHUHU, HAaOJAIOL € HU I, O OBl T H,
3KcImepuUMeHTH,paboTac yuyeOHOHU MW JONOJHHUTEJJADbHOTH
JUTepaTypo#H,aHaadUu3,MOHUTODHUHT,
nccaegoBaTeabCcKas paboTa, npe3eHTAaIllusd,.
OnpeneneHHOE MECTOBOBJAaJEeHUU TAaHHBM KYDCOM
OTBOJAZUTCSA CaAaMOCTOSITEeaAbHOHN paboTe.MOATOTOBKa
TBOpPDUYEeCKHUX paboT,coobumeunuim,pedepartoB.

MeTtoabl 00y4ueHHs : HAOMIOICHHE, THITOTE3a, SKCTIEPUMEHT, HATJISTHO —UJUTFOCTPATHBHBIH,
PENPOIYKTUBHBIN, TPOOIEMHOTO U3JI0KEHHSI, YACTUIHO TMTOMCKOBBIH.

®DopMBI YPOKOB: YPOK — KOHeEpeHIus, Oecena, pacckas, ypoK —1eJIoBasi urpa, ypoK —
MyTEIIeCTBUE, YPOK —CEMHUHAP, YPOK —JIEKIIHS, YPOK —3a4eT

PaGora yuammxcs: caMoCTOsITeNIbHAS, B TPYIIAX, IPaKTUIeCKasi, HHIUBUyaIbHbIE TBOPUCCKUE
3aIaHus.

@DopMBbI KOHTPOJIS: (PPOHTANBHBIN, CAMOKOHTPOJIb, TECTOBBIE PAOOTHI, CPE3bl, MPOBEPOUHEIE,
WTOTOBBIE KOHTPOJbHBIC pa0OTHI, CO3JJaHUE TIPE3CHTAIINM, 3aJTaHNUS TBOPUYECKOTO XapaKTepa.

MecTto Kypca XuMHH B 0a3UCHOM y4eOHOM ILIaHE

ConeprkaHue Kypca XUMHHM B OCHOBHOM IIIKOJIE SIBJISICTCS 0a30¥ ISl M3YYCHHS OOIIHX
XUMHYECKHX 3aKOHOMEPHOCTEW, 3aKOHOB, TEOpUH B cTapiieil mkose. Takum o0pazom,
coJiepKaHre Kypca XMMHUU B OCHOBHOM IIIKOJIE MPEACTABISAET CO00M 0a30BO€ 3BEHO B
CUCTEME HENPEPBIBHOTO XUMHUYECKOTO 00pa30BaHUS.

B cootBeTcTBUU ¢ TpeOoBaHmsIMU DenepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTeILHOTO
CTaH/apTa OCHOBHOTO 00IIET0 00pa30BaHuUs MPeIMeT «XUMUs» H3ydaeTcs ¢ 8-To 1o 9-if kiacc -
136 gacoB. O011ee KOJIMYECTBO YPOKOB B HENEI0 ¢ 8-T0 Mo 9-# Kimacc coctapiseT 4 yaca ( 8-i
kiacc— 2 ; 9-if kiacc — o 2 yaca B HEZICIO).



I[InanupyemMble pe3yJibTaThbl OCBOEHHS IpeIMeTa, Kypca

JInyHOCTHBIE

e ompeacacHHe MOTHBALMK M3YYEHUs YI4SOHOI0 MaTepUaa;

° OIICHMBAHMUE YCBAMBAEMOI'0 Y4YE€OHOrO0 MaTepualia, HMCXOIs W3
COITMALHBIX M TUYHOCTHBIX IICHHOCTEH; * TTOBELIIICHHUE CBOETO
00pa30BaTEILHOr0 YPOBHS M YPOBHS 'OTOBHOCTH K M3YUCHUIO OCHOBHBIX
HCTOPUYECKUX COOBITHM, CBI3aHHBIX C pa3BUTHEM XMMHM U OOIIECTBA;

e 3HAHWE NPABWJI HOBCJICHUS B YPC3BEIYAMHBLIX CUTYAIIMIX

° OIICHMBAHHE COLMAILHON 3HAYMMOCTH IPOdEeCcCHii, CBI3AHHEIX C
XHUMHEH;

. BJIaJICHUE IIPaBUJIAMH 0OE30IAaCHOT0 OOpalllcHUsI ¢ XMMUYECKHMU
BEIISCTBAMHU U 00OPYAOBAHUCM, IPOSBICHUEC DKOJOTHYSCKONW KYIBTYPHI
.0CO3HABaTh __ €AWMHCTBO W IIEJIOCTHOCTL __ OKPYIKAIOIIEro  MHpa,
BO3MOXKHOCTH €TI0 IMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE
JOCTIKCHUH HAYKH;

® [IOCTEMEHHO BHICTPAWBATh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE!
OCO3HaBaTh MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpPa30BaHHIO, B TOM
YHUCJIE U B pAMKaX CaMOCTOSTEIBLHOMN eI TeIbHOCTH BHE IITKOJIBI;

® OICHMBAThH KU3HEHHbIC CUTYallUM C TOYKH 3peHHs OezomacHoro odpasa
JKU3HU U COXPAHEHUS 3[10POBbS;

® OIEHMBATh DKOJIOTMYECKUH PHUCK B3aMMOOTHOIICHWA 4YeJOBEKa |
MIPUPOIBI.

e (GopMUPOBATh JKOJIOTUYECKOE MBIIUICHHE: YMEHHE OIEHUBATh CBOIO
JEATEeIbHOCTh M TIOCTYIKH JIPYTUX JIOJEH C TOYKU 3PEHUS COXPAHCHUS
OKpYXKAroIIeH Cpe/ibl - TapaHTa )KU3HHU U ONaronoiyuus Jrojeil Ha 3emie.

MeTaHpC,[[MeTHLIC

Perynarususie YY/I:

® CaMOCTOSITEIPHO OOHAPY)KHBATh M (POPMYITHPOBATH YUCOHYIO MPOOIEMY,
OTIPECIIATH 1eJIb YYCOHOU JCSITEIbHOCTH;

® BBIBUraTh BEPCUU peUICHHs MNpOoOJeMbl, OCO3HABATH KOHEUHBIH
pe3ysbTaT, BBIOMpaTh W3 MPEIIOKCHHBIX M HCKaTh CaMOCTOSITCIIBHO
CPEeIICTBA JOCTH)KCHUS LIEIH;

® COCTaBJAThH (MHAUBUAYAIbHO WIH B TPYIIE) IJIaH PEIICHUS TPOOJIEMBI;

e paboTas MO IUIaHy, CBEpATh CBOM JEWCTBUA C LEIbIO U, MpH
HEO0OXOIMMOCTH, UCTIPABIISITH OITHOKH CAMOCTOSTEIHHO;

e B JHajore C YYUTEJIEM COBEpUICHCTBOBATH  CAMOCTOSITENHHO
BBIPA0OTAHHBIC KPUTEPHUH OI[CHKH.

[TosnaBarensHbie Y Y /1:

® aHAJIM3UPOBATh, CPABHHUBATH, KJIACCUPUIIUPOBAThL U 00001maTh (PakThl U
SABJICHHS, BBIABJIIATD UX IPUYNHHO-CJIICICTBCHHBIC CBA3H.

® OCYILECTBISATh CpPaBHEHHE, KIIACCU(PUKAILMIO, CAMOCTOSTEIHHO BHIOHMpast
OCHOBAHUS ¥ KPUTEPUH ISl YKa3aHHBIX JIOTHUECKUX OTEPAIIN;

® CTPOUTHh JIOTUYECKOE pPACCYKJCHHE, BKIIOYAIONIEe YCTAHOBJICHUE




MPUYHMHHO-CJICICTBEHHBIX CBSI3CH.

® CO3/1aBaTh CXEMAaTUYCCKUE MOJCIU C BBIICICHUEM CYIIECTBEHHBIX
XapaKTEPUCTHK OOBEKTA.

® COCTaBJIATh TE3UCHI, Pa3IMIHBIC BUJBI TUIAHOB (IIPOCTHIX, CIIOKHBIX W
T.IL.).

e IpeoOpa3oBbIBaTh MHPOPMAIIMIO W3 OJHOTO BHJIa B JAPYroi (Tabiuiry B
TEKCT U TIp.).

® YMETh OINpPEACNATh BO3MOXKHBIE HMCTOYHHUKH HEOOXOJMMBIX CBEICHUM,
MPOU3BOJIUTh TMOWCK HHGPOPMAIMH, AHAIM3MPOBATH M OIICHUBATH €&
JIOCTOBEPHOCT.

Kommynukatususie YV /I:

® CaMOCTOSITEIIFHO OPraHW30BBIBATH y4EOHOE B3aMMOCHCTBHE B TPYIIIES
(ompenensaTh OOMIME IENH, PACIPENETATh POJIH, JOTOBAPUBATHCS JPYT C
JIPYrOM | T.1.).

[IpenmeTHbIE

OO0yyaromuiics Hay4uTCs:
* TMPUMEHATh OCHOBHBIE METOJbI IIO3HAHUS: HAONIOACHUE, H3MEpPEHUE,
SKCIIEPUMEHT;
* ONHUCHIBATH CBOWMCTBA TBEPJBIX, JKUJIKUX, Ta3000pa3HbIX BEIIECTB,
BBIJICIISASI MX CYLIECTBEHHBIE ITPU3HAKH;
* pAacKpbhIBaThb CMBICI 3aKOHa COXPAaHEHUS MacChl BEIIECTB, ATOMHO-
MOJICKYJISIPHOM TEOPUU; * pa3InyaTh XUMHUYECKHE U (PU3NUYCCKHUC SIBICHUS,
Ha3bIBATh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIUA;
* coOmoaaTh mpaBuiIa 6e30MacHON paObOTHI PH MPOBEICHUH OTIBITOB;
* TI0JIb30BaThCs J1a00OPATOPHBIM 00OPYIOBAHUEM U TIOCYAOH;
*  TOJy4aTh, COOMpATH ra3000pa3HbIC BEIIECTBA M PACTIO3HABATH HX;
*  XapakTepu3oBaTh (U3MUECKHE M XHMHUYECKHE CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX COCIUHCHHIA, MIPOBOIUTH OIIBITHI,
MOATBEPKAAOIINE XAUMHUYECKHE CBOMCTBa M3yYEHHBIX KJ1aCCOB
HEOPraHWYECKUX BEILECTB;
* pacKpbIBaTh CMBICH TOHSTHS «PACTBOP», BBIYUCISTH MAcCCOBYIO JOJIIO
pPacTBOPEHHOTO BEILIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON
MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA;
* XapaKTEepPU30BaTh 3aBHCHUMOCTHh (PU3MUYECKHX CBOMCTB BEIIECTB OT THIA
KPUCTAJUIMYECKOM PELIETKH, OIPEAENATh BHJA XUMUYECKOM CBSI3M B
HEOPraHWYECKUX COCIUHEHHUSAX;
* pAacKpbIBaTb OCHOBHBIE IIOJIOKEHUS TEOPUU  DBJIEKTPOJIUTUYECKOMN
JIACCOLIMAIIAHA, COCTABJISATh YPABHEHUS HJIEKTPOIUTUYECKON TUCCOLMAIIN
KHCTIOT, IeTI0UueH, Coel U peakiuii HOHHOTO 0OMEHa;
* pacKpbIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX pPEaKIUH,
ONPENENATh OKHUCIHUTEIb W BOCCTAHOBUTEINb, COCTABIIATH YpPaBHEHHUS
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI; OCO3HAHUE POJIU BEIIECTB:

® ONPEAENSATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

® OOBSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
pPaccCMOTPEHUE XUMHUUYECKUX MTPOIIECCOB:

® [PUBOJUTH TPUMEPHI XUMUYECKUX MPOLIECCOB B MPUPOJE;

® HAXOAWTh YEPTHI, CBUACTEIBCTBYIONIME 00 OOmMMX MpU3HAKAX

XUMHYECKHUX MPOILECCOB U UX PA3TUUYHUSIX.

WCIIOJIb30BAHUE XUMUYECKUX 3HAHUI B OBITY:
° 00BSCHATH 3HAUCHHUE BEILECTB B KU3HU M XO3SHCTBE YEIIOBEKA.
OOBSICHATH MUD C TOUYKH 3PEHUS XUMHUU:




® [IEPEUUCTATH OTIIMYUTENIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;
® pa3IuyYaTh OCHOBHBIE XMMHUECKHE ITPOLIECCHI;
® OIIpEIENsATh OCHOBHBIE KJIACChl HEOPIaHUYECKUX BEILIECTB;
® [IOHUMAaTh CMBIC]I XUMUYECKUX TEPMHUHOB.
OBJIaJICHUE OCHOBAMHU METOJIOB MO3HAHUS, XapaKTEPHBIX JISi €CTECTBEHHBIX
HayK:
® XapakTepu3oBaTh METOJbl XUMHUYECKOW Hayku (HaOIIOJeHUE,
CpaBHEHHME, ODKCIEPUMEHT, H3MEpEHHE) U HX poJib B IO3HAHUU
TIPUPOJIBI;
® TPOBOJUTH XMMHUYECKHE OIBITHI M JKCIEPUMEHTHI U OOBSICHATH HX
pe3yJbTaThl.
YMEHHE OLIEHHWBATh IOBEJCHUE YENOBEKAa C TOYKH 3PEHHUS XHUMHUYECKON
0€30MMaCHOCTH 10 OTHOLIEHUIO K YEJIOBEKY U IPUPOJIE:
® UCIONB30BaTh  3HAHWA  XUMUU TPU  COONIOJEHUM  TIPABHI
HCIIOJIb30BaHUs OBITOBBIX XUMUYECKHUX MTPETapaToB;
® pa3IMyaTh ONAcHbIC U OE30I1aCHbIE BELECTBA.




Conep:xaHue yue0HOro mpeaMera, Kypca 8 kiacc

Pasnen/tema

Coneprxanue

Bsenenue

XUMHSI — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALLCHUSAX.

[londaTe 0 XUMHUYECKOM 3JeMEHTe M (OopMax €ro CyLIECTBOBaHMs: CBOOOIHBIX
aToMax, MPOCTHIX U CI0KHBIX BEIIECTBAX.

[peBpamenus BemiecTB. OTINYNE XUMUYECKUX PEAKIHA OT (PU3NUESCKHUX SBICHHMA.
Ponb XxuMuwm B jxU3HU YesioBeka. XeMopuiusa 1 XxeMohoousi.

KpaTkue cBeaeHuss U3 HCTOPUM BO3HMKHOBEHMS U pa3BUTHS xumuu. Ilepuop
anxumuu. [lonsitue o punocodcxom kamue. Xumus B XVI B. Pa3sutne xumuu Ha Pycu.
Ponp oTeuecTBEHHBIX YUEHBIX B CTAHOBIICHMM XUMHUYECKOW Hayku — paboTel M. B.
Jlomonocosa, A. M. byrneposa, [I. 1. Menzeneesa.

XuMHYecKass CUMBOJIMKA. 3HAKM XMMHUYECKUX 3JIEMEHTOB M IPOUCXOXKICHHUE HX
Ha3BaHuil. Xumuueckue ¢opmynbl. MHaexcel n kodpduuueHTsl. OTHOCHUTENBHBIE
aTOMHasi U MOJIEKyJIsipHasi Macchl. Pacuer MaccoBO 1011 XMMHUYECKOTO 3JIEMEHTa I10
dbopMyIne BerecTa.

[Tepuonnueckas cuctema xumudeckux 3semeHToB . . Menneneesa, ee CTpyKTypa:
Maible ¥ OonblIMe MEepPHOAbl, TIPYNNbl M MOArpynmnsl (TJaBHas M HOOOYHAs).
[lepuoanueckass cucremMa Kak CIPaBOYHOE MOCOOME sl TMOJIY4YEHHUS CBEIEHUH O
XUMHUYECKUX JIEMEHTAX.

[TpaxTrueckas padorta Nel Ilpuemsl oOparienust ¢ 1a00paTOpHBIM 000PYAOBAHUEM.

ATOMBI
XUMHUYECKUX
3JIEMEHTOB

ATOMBI Kak (hopMa CYIIECTBOBAHUS XUMHUYECKUX dJIeMEeHTOB. OCHOBHBIC CBEJICHUS O
CTPOSHHUU aTOMOB. [[0Ka3aTenbCTBa CI0KHOCTH CTpoeHHs aToMoB. OnbiThl Pezepdopna.
[InaneTapHast MoJieNlb CTPOCHHUSI aTOMA.

CocTaB aTOMHBIX sAJIep: MPOTOHBI W HEUTPOHBI. OTHOCHTENbHAsE aTOMHAasl macca.
B3anmoCBA3b TOHATHI «IPOTOH», «HEUTPOH», «OTHOCHUTENIbHAs aTOMHAs Maccay.
N3meHeHnne umciia TMPOTOHOB B SAApe aromMa — oOOpa3oBaHME HOBBIX XHMHYECKHX
2JIeMEHTOB. V3MeHeHHne uuciaa HEHTPOHOB B s/pe aTomMa — 0Opa3oBaHHE H30TOIOB.
CoBpeMeHHOE OmpeaereHre TMOHATUS «XUMHUYECKUM d3JIeMEeHT». M3oTombl Kak
Pa3HOBUIHOCTH ATOMOB OJTHOTO XMMHUYECKOTO AJIEMEHTA.

OnexTpoHbl. CTpoeHUE PIEKTPOHHBIX 000J0YEK aTOMOB XUMHUYECKUX dJIEMEHTOB Ne
1-20 mepuommueckoit cucrtembl J[. M. MenneneeBa. I[loHsTHe O 3aBEpIICHHOM H
HE3aBEPIICHHOM 3JICKTPOHHOM CJIO€ (SHEPTe€THUYECKOM YPOBHE).

[Tepuonnueckas cucremMa xumuueckux anemMeHToB J[. M. MeHneneeBa u crpoeHue
aTOMOB: (PM3UUYECKHUI CMBICT TIOPSIKOBOIO HOMEpPA dJIEMEHTa, HOMEpa TPYyMIbl, HOMEpa

nepuoa.
W3MeHeHne 4yucia 5SJIEKTPOHOB HA BHEIIHEM DJJIEKTPOHHOM YpOBHE aToma
XUMHYECKOTO 3JIEMEHTa — OO0pa30BaHME IMOJOXKHUTEIBHBIX M OTPHUIATEIHHBIX HOHOB.

Honbl, 0o0pa3oBaHHbIE aTOMaMH METAUIOB M HEMETAJUIOB. [IpWYMHBI H3MEHECHHUs
METAIMYECKUX U HEMETAIJIMUYECKUX CBOUCTB B nepuoaax u rpymiiax.

OO6pazoBanue OwHapHbIXx coeauHeHuil. [lonstne 00 woHHOW cBsi3u. CxeMbl
o0pa3oBaHUS MOHHOU CBSI3U.

B3auMoneiicTBie aTOMOB XUMHUYECKHX JJIEMEHTOB-HEMETAIIOB MEXIY COO0OH —
O6pa3OBaHI/Ie ABYXATOMHBIX MOJICKYJI MPOCTBIX BCHICCTB. KoBanenTnas HCMOJIsIpHAad
XHUMUYECKasl CBSI3b. JJICKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.




B3aumopeiicTBue aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXKIY co00il —
oOpa3oBaHue OMHAPHBIX COCTUHEHUI HEMETAIUIOB. DIIEKTPOOTPULIATEIHHOCTE. [loHsATHE
0 KOBAJICHTHOM MOJIAPHOU CBSI3H.

B3aumoneicTBHE aTOMOB XHUMHYECKHX JJIEMEHTOB-METAJUIOB MEXIy COoO00H —
o0pa3oBaHNe METATUIECKUX KPUCTALIOB. [[oHSITHE O METaUTMYECKOM CBS3H.
Konrponbnas padora Nel no temam 1 u 2.

IIpoctsie
BEILIECTBA

[losoxkxeHne MeETajuiIoB U HEMETALUIOB B IEPUOJUYECKONM CHUCTEME XMMHYECKUX
anemenToB JI. M. MenneneeBa. BaxkHelilune MpocTsie BEIECTBA — METAJLIBL: JKEJIE30,
AIIOMUHHM, KaJbIUil, MarHuii, HaTpuii, kanuil. O6mmue pusnueckre cBONCTBAa METAIUIOB.

Baxneiiime mpocThie BelIecTBa — HEMETAJUIbl, 00pa30BaHHbIE ATOMaMU KHCJIOPO/a,
BOJIOpOJa, a30Ta, cepwl, ¢ocdopa, yriaepona. CrnocoOHOCTH aTOMOB XHUMHMYECKHX
AJIEMEHTOB K O0Opa30BaHUI0 HECKOJBKMX IMPOCTHIX BEUIECTB —  aJUIOTPOIHUS.
AnnorponHble MoauUKaMK KUclopona, ¢ocdopa u onoBa. MertaqmMyeckue H
HEMETAJJINYECKHE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENBHOCTh JAENEHUSI MPOCTHIX
BELIECTB Ha METAJLJIbl U HEMETAJLIIBL.

[Toctosiunass ABorangpo. KommdectBo BemectBa. Monb. MonsipHas wmacca.
MossipHblii 00beM Ta3000pa3HbIX BemiecTB. KpaTHble eIMHUIBI KOIMYECTBA BEIIECTBA —
MUUIAMOJIb U KWJIOMOJIb, MWJUIMMOJISIDHAs M KWIOMOJIADHAs Macchl BEIIECTBA,
MUJUTUMOJIIPHBINA U KUJIIOMOJIIPHBIA 00beMbI ra3000pa3HbIX BEILIECTB.

PacueTsl ¢ Mcnonb30BaHUEM NOHATHN «KOJIMYECTBO BEILECTBA», «MOJIIPHAsI Maccay,
«MOJISIPHBIN 00BbEM Ta30B», «IIOCTOSIHHAsE ABOTapo».

Konrponsnas paboraNe2 IIpocThie BemecTna.

Coennnenne
XUMHNYCCKUX
3JIEMEHTOB

Crenenp okucieHus. OnpeaereHnue CTENeHN OKUCICHUS JIEMEHTOB 0 XUMHUUYECKOU
dopmyne coenunenus. CocraBieHue (GopMyn OMHAPHBIX COEAMHEHUH, 00muil crocod
WX Ha3bIBaHWs. DWHApHBIE COEIWHEHUS: OKCHUIbI, XJOPUIBI, CYTbGUIABI H Jp.
CocraBnenue ux d¢opmyn. IlpencraBuTenu OKCHIOB: BOJAA, YIIACKUCIBIA Ta3 U
HerameHass  W3BeCTh.  lIpejcTaBUTENW  JIETYYMX  BOJOPOAHBIX  COCIMHECHHMA:
XJIOPOBOJIOPOJI U aMMHAK.

OcHoBaHuUsA, WX COCTAaB W Ha3BaHUA. PacTBOPMMOCTh OCHOBaHWH B Boje. TaOmwia
pacTBOPUMOCTH TUAPOKCUIIOB U coJiel B Boae. [IpencraBurenu menoyen: ruipoOKCHIbI
HaTpus, Kanua U Kanbiuda. [loHATHE O KayecTBEHHBIX peakuuax. WHIUKATOPHI.
N3meHenune okpacku MHIUKATOPOB B IIEIIOYHOU CpeEJIe.

Kucnotsl, ux cocraB u HazBanus. Kinaccudukanus kucnot. [IpencraBurenu Kucior:
cepHasi, CoJisiHas U a30THasA. MI3MeHeHne oKpacKu UHIUKATOPOB B KUCIIOTHOM cpee.
Conu Kak MpoM3BOAHBIE KUCIOT U OCHOBaHUM. X cocTaB u Ha3BaHusA. PacTBopuMOCTb
coJjeii B Boze. [IpencraBurenu comneil: Xmopua HaTpusi, kKapOooHAT U GochaT KalbIHsl.

AMopdHBIE U KPUCTAIUNIMYECKHUE BEIICCTRA.

MeXMOJIEKYJIIpHBIE B3aUMOAECHUCTBUA. THUMBI KPUCTAJUIMYECKUX PELICTOK: MOHHAs,
aTOMHasi, MOJICKYJIApHAsi U MeTaJInyeckasi. 3aBUCUMOCTb CBOWMCTB BEILIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEILIETOK.

BemiectBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA
COCTaBa JJIs BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

UucTeie BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CBolicTBa YHCTBIX BeEIISCTB M cMecel. Mx coctaB. MaccoBag M 0oObeMHas JOJIU
KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIC C MCIIOJIb30BAHUEM ITOHSITHS «TOJIS».
Pacuernble 3amaun. 1. Pacuer maccoBoii M OOBEMHOM 0OJI€ KOMIIOHEHTOB CMECH
BeliecTB. 2. Brluncienne MaccoBOM JOJIM BEIIECTBA B PAaCTBOpPE MO M3BECTHOM Macce




pacTBOPEHHOr0 BelleCTBA M Macce pacTBopuTens. 3. Beluucienue macchl
pacTBOpACMOro BCHICCTBA W PAaCTBOPUTCIIA, HGOGXOI{I/IMBIX AJie MIPUTOTOBJICHUA
ONpPEACICHHONM MacChl pacTBOpa C M3BECTHOM MAacCOBOWM J0JIEM pacTBOPEHHOTO
BELIECTBA.

[Ipaktrueckass paborta Ne2. IIpuroroBieHue pacTBopa caxapa ¢ 3aJaHHON MaccOBOM
JI0JIeN paCTBOPEHHOTO BEILIECTBA.

Kontponbnas pa6ota Ne 3

o remam 2 u 3.

H3menenwus,
MIPOUCXOAIITNE
C BEIIIECTBAMHM.

[lonsiTue sBIEHMIA Kak W3MEHEHUW, NPOUCXOMSIIMX C BeLIECTBaMH. SBieHus,
CBSI3aHHBIE C U3MEHEHUEM KPUCTAINIMYECKOTO CTPOEHHUSI BEIIECTBA MPHU MOCTOSIHHOM €T0
coctaBe, — (usnueckue sBieHus. Duznyeckue SBICHUS B XUMHUU: IUCTUIUIALUSA,
KPUCTAJITN3AIINs, BBIMTAPUBAHUE W BO3TOHKA BEIIECTB, IICHTPU(YTHPOBAHHUE.

SIBneHus1, CBA3aHHBIE C U3MEHEHHEM COCTaBa BEUIECTBA, — XWMHMUYECKHE PEAKIIHH.
[Ipu3Haku W ycinoBUS NpPOTEKaHUs XuUMHUYecKuX peakuuid. Ilonatue 00 3Kk30- u
SHIOTEPMUUYECKUX peaKkusaxX. Peakiiuy ropeHust Kak 4acTHBIN Clydaid 3K30TE€pPMUYECKHUX
peaKuuii, MPOTEKAIOIINX C BbIJICIICHUEM CBETA.

3aKOH COXpPAaHEHHUsI MacChl BEIIECTB. XUMHUECKUE YPABHEHUSI. 3HAUEHUE UHIEKCOB U
koa(purmentoB. CocTaBieHne ypaBHEHUN XUMHUECKUX PEAKITHI.

Pacuersl o xuMuueckum ypaBHeHUsIM. PellieHne 3a1a4 Ha HaXOXAE€HNUE KOJMYECTBA
BEIIIECTBA, MAaCChl WJIM 00BEMa MPOAYKTA PEAKIIUHU 110 KOJUYECTBY BEIIECTBA, MACCE WIIH
00BEMY HCXOAHOTO BellecTBa. PacdyeThl ¢ MCHONB30BAaHUMEM TMOHATHS «HOJSA», KOrna
HCXOJHOE BEILIECTBO JaHO B BUJIE pACTBOPA C 3aJJaHHOM MacCOBOM JI0JIEH PAaCTBOPEHHOIO
BEILIECTBA WJIA COIEPKUT ONPEACIEHHYIO TOJII0 IPUMECEN.

Peaknun paznoxenus. [lonsTHE 0 CKOPOCTH XMMHUYECKUX peakiuil. KaTtanuzaropsl.
DEepMEHTBI.

Peakmuu coenuuenns. Karanutudeckne u HeKaTauTUdeckue peakuun. Od6paTumMblie
¥ HeoOpaTUMBbIe PEaKIIUU.

Peakuum 3amemieHus. DJIEKTPOXUMUYECKUN psJi HANPSHKEHUH METaIoB, €ro
WCIIOJIb30BAHUE JUISl MPOTHO3UPOBAHUS BO3MOXKHOCTH NPOTEKAHUSI PEAKUUNA MEXIY
METaJUIAaMHU ¥ PaCTBOPAMHM KUCIIOT. Peakiiiy BBITECHEHUS OJTHUX METAJIOB U3 PACTBOPOB
UX COJIEH APYTMMH METaJJIAMHU.

Peakiun oOMeHa. Peaknuu HelTpanu3anuu. Y CIIOBUS MPOTEKaHUS peakiuii oOMeHa
B pacTBOpAax 10 KOHIIA.

Tunel XUMHYECKHUX peakiuil (0 MPU3HAKY «YHCIO M COCTaB MCXOIHBIX BELIECTB U
MPOJIYKTOB PEAKIIMMN») Ha MPUMEPE CBOMCTB BOJIbI. Peakiust pa3noskeHus: — 3JIEKTPOIIHN3
BOAbl. Peakuymu coeanHEHUs — B3aMMOJACHCTBHME BOJBI C OKCHUAAMH METAIUIOB M
HemeTauioB. [loHsTue «ruapokcuab». Peakuun 3aMeleHus — B3aUMOJCHCTBUE BOJIbI
C IIEJOYHBIMU W IHIEJIOYHO3EMENIbHBIMU MeTamnamMu. Peakiuu oOMeHa (Ha mpumepe
TUAPOIN3a CyAb(puIa ATFOMUHUAS U KapOuIa KaJIbIlus).

[IpakTyeckas
pabota Ne3. [Ipu3Haku XUMHYECKHX PEaAKITHIA.

PacTBopenue.
PacTtBopbI.
CaoiicTBa
pacTBOpOB
AJEKTPOJIUTOB.

PactBopenne kak ¢Qusuko-xumuueckuii mporecc. IloHarue o ruapatax u
Kpucrauioruaparax.  PactBopumocts.  KpuBble  pacTBOPUMOCTHM  Kak  MOJEIb
3aBHCHUMOCTH PAacCTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIeparypbl. HacklmeHHsbIe,
HCHACBIIICHHBIC W NCPCCHIICHHBIC PAaCTBOPLI. 3HaueHHne pacTBOPOB JIA MPUPOABI U
CEJIbCKOTO XO3sIiCTBA.

[TonsiTrie 00 SMEKTPOTUTHUECKON NUCCOIMANMUA. DICKTPOIUTHI U HEIJICKTPOIHTHL.
MexaHu3M AMCCOIUAIIMK DJIEKTPOJIUTOB C PA3NIUYHBIM TUIIOM XHMHYECKOH CBS3H.
CTeneHb AIIEKTPONIUTHYECKOH qucconanui. CHIIbHBIE U CIIa0bIe SJIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPUM DJIEKTPOJUTHYECKOW nuccouuanuu. MoHHbIe




YpaBHEHUS peakiuii. Y CIOBUS MPOTEKAHUS PEAKIIUH 0OMEHA MEXKITY DJICKTPOIUTAMH JI0
KOHIIAa B CBETC NOHHBIX HpGHCTaBHGHHﬁ.

Kiaccudukanus HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanms. Jucconuanus KUCIOT U UX CBOWMCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON AUCCONMANMHU. MONEKYJIApHbIE M HWOHHBIE YPaBHEHHs pEaKIUI
KHUCIJIOT. B3auMoeiicTBuEe KUCIOT ¢ MeTaIaMU. DIEKTPOXUMUUYECKHUH psii HAPsHKEHU
MeTaJIOB. B3anMoaelcTBre KHUCIIOT ¢ OKCUIaMH METaJUIOB. B3anMoIelcTBUE KUCIOT C

OCHOBAHMSIMU — peEakLMs HEWTpaiau3auud. B3auMoneucTBue KUCIOT C COJIAMM.
Hcnonb30BaHue TaOIUIBI PAaCTBOPUMOCTH AJIS XapaKTEPUCTUKU XUMHUYECKHUX CBOWCTB
KHCJIOT.

OcHoBaHus, ux Kiraccudukamus. Jlucconuanus OCHOBAaHUN W UX CBOWCTBA B CBETE
TEOPUHU BJIEKTPOJIUTUUECKON AUCCOUMALMU. B3auMoaecTBUEe OCHOBAHUM C KHCJIOTAMM,
KHCIIOTHBIMM OKCHJaMH M coJsiMU. Vcronb3oBaHue TaOIUIBI PACTBOPHUMOCTH IS
XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB OCHOBaHMU. Pa3noxeHne HEpacTBOPUMBIX
OCHOBAaHMI MpPU HarpeBaHUU.

O06o01eHne cBeieHnit 00 OKCHIax, X KIaccu(uKaul 1 XUMUYECKHUX CBOMCTBaX.
['eHeTnueckue psibl METAIJIOB M HEMETaUIOB. ['eHeTHUecKasi CBsI3b MEXIY Kiaccamu
HEOPraHUYEeCKUX BELIECTB.

OKHUCITUTENTFHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENsh W BOCCTAHOBUTEID,
OKHCJIEHHE Y BOCCTaHOBIICHHE.

Peakium wnoHHOTO OOMEHa M  OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIHH.
CocraBieHue ypaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKLUH METOIO0M
3JIEKTPOHHOIO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KUCIOT U COJEH B CBETE
MPEJCTaBICHHA 00 OKHCIUTEIFHO-BOCCTAHOBHTEIBHBIX IPOIIECCaX.

[Tpaktuueckas pabora Ned

VYcnoBusT MPOTEKaHUS XWMHUYECKHX DPEAaKIUH MEXIy pPacTBOpaMH JIIEKTPOIHUTOB O
KOHIIA.

[IpakTrueckas padora Ne5. CBoiicTBa KMCIOT OCHOBaHHM, OKCUI0OB U COJIEH.

KonTponbhas padora Ne4 o teme 5.
HToroBasi KOHTpOJIbHAS IO KYpCy XMMUU 8 Kiacc

Conep:xaHue y4e0OHOro mpeaMera, Kypca 9 kiacc

Pasnen/Tema Conepxanue

Beenenue. Obmas | XapakTepucTka dJ€MEHTa 1Mo ero nojoxeHuto B [lepuoanueckoit cucreme
XapaKTepUCTUKA xumuueckux aeMmeHtoB J[. M. MenneneeBa. CBoiicTBa OKCHIOB, KHUCIIOT,
XUMHUYECKUX OCHOBAaHMHN M COJIE B CBETE TEOPUU DJIEKTPOJIUTUYECKON NHCCOLMALNU U
3JIEMEHTOB U OKHCJICHUS-BOCCTaHOBJIEHUs.  [loHATHE O  NEpPEeXOJHBIX  DJIEMEHTaXx.
XUMHUYECKUX AmboTtepHocTb. ['eHeTHUECKUH PsiT TEpeX0IHOTO dreMeHTa. [leproanaeckuii
peaKumii. 3akoH u Ilepuogmueckas cucrtemMa xuMmuueckux osnementoB J[. W
[lepuoanueckuit Menpaeneea. XuMHYeCKass OpraHU3allys >KUBOM M HEXKHUBOU INPUPOIBI.
3aKOH U XHWMHWYECKUH COCTAB fA/1pa, MAaHTUU U 36MHOM KOpBL. XMMHUYECKHUE DJIEMEHTHI
[Iepuoanueckas B KJIETKAX YKMBBIX OPraHU3MOB.

CHCTEMA JdemoHcTpauuu.

XUMHUYECKUX Paznuunsie hopmer Tabmust 1. Y. MenaeneeBa. Monienn aToOMOB 3JIEMEHTOB
anemenToB JI. U. 1—3-ro meproaoB. MoJienb CTpOCHUs 3eMHOTO mapa (MOIepevHbIi pa3pes).




Menneneena

3aBUCHMOCTb CKOPOCTHM XHMHMUYECKOM PEakUUH OT HPHUPOABI PEATHPYIOIINX
BEILECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakluu OT KOHIEHTpaluu
pearupyromux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pPEAKUUU OT
IUTOMIA/IA COTPUKOCHOBEHUS PEAruPYIONINX BEIIECTB («KHUIMSAIIUNA CIION»).
3aBUCUMOCTh  CKOPOCTH  XHMHUYECKOW  pEeakiuu OT  TeMIepaTypsl
pearupyroumx BemecTB. ['OMOreHHbII U TeTEepPOreHHBIM  KaTajau3bl.
depmeHTaTUBHBIN KaTanu3. UHrubupoBanue.

JlabopaTopHble ONBITHI.

1. TlomyyeHue rHUIpOKCHAA IIMHKA MW UCCIEIOBAHUE €ro CBOMCTB.
2.MonenupoBanre mnoctpoeHus Ileproauyeckol CHUCTEMBI XHUMHYECKUX
snemeHToB [[. M. MenneneeBa. 3. 3amenieHue Kejle30M MEIH B PacTBOpE
cynepara meau (II). 4. 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUU OT
NPUPOABl PEArMPYIOLIMX BEIIECTB HA MPUMEPE B3aMMOJEHCTBUSI KUCIOT C
MeTaJuIaMH.

5. 3aBUCHUMOCTh CKOPOCTH XHMMHUYECKOW peakiuu OT KOHIIEHTpallUuu
pearupyromux BEHIECTB Ha NpHUMEpPe B3aUMOJACHCTBUS IIMHKA C COJITHOU
KHCJIOTOM pa3IMYHON KOHUEHTPALUH.

6. 3aBUCHMMOCTh CKOPOCTHM XMUMHYECKOW pPEaKuuud OT  IUIOIAIu
CONPUKOCHOBEHUS PEarupyrommx BemecTB. 7. MoaennupoBaHue «KHUIISAIIETO
cios». 8. 3aBUCHMOCTh CKOPOCTH XHMMHUYECKOW PEaKIHH OT TeMIepaTyphl
pearupyronmx BellecTB Ha mpuMmepe B3aumojeicTBus okcuaa meau (II) c
pacTBOPOM CEpPHOM KHUCJIOTHI pa3MyHOW Temmeparypbl. 9. Pasnoxenue
MEePOKCHa BOAOpOaa ¢ MmoMolibio okcuaa Maprania (IV) m karamaser. 10.
OOnHapyxeHue KaTaja3bl B HEKOTOPbIX NMIIEBBIX Hpoaykrax. 11.
HNurubupoBanue B3aUMOACHCTBHSI KUCIOT C METalIaMU YPOTPOITUHOM.
KonTponsnaa po6orta Nel no teme Beenenene

Mertamibl

[Tonoxenue meramioB B Ilepuoanueckoil cucteMe XUMHUECKUX 3JIEMEHTOB
. W. MengeneeBa. Meramnuyeckass KpHUCTaJUIMYECKasi peHieTka |
MeTaJTn4eckasl XuMuueckas cBsa3b. O0mue Gpusnieckue cBOMCTBa METAILIOB.
CmraBel, X CBOMCTBAa M 3HAUCHHUE. XHMMHYCCKHE CBOMCTBA METAIOB KakK
BOCCTAHOBUTEJIEH, @ TAaK)K€ B CBETE UX TOJOXEHHS B 3JIEKTPOXUMHUYECKOM
pAIy HanpsoKeHU MeTauioB. Koppo3ust MeTamioB U crmocoObl O0pbObI C HE.
Mertasmisl B ipupoze. O61ue crnocoObl UX MOTyYeHHS.

O0masi xapakTepucTHKa IIEJ0YHbIX METAI0B. MeTamibsl B NpUPOJE.
O6mue criocoObl ux nonydenus. Ctpoenue aromos. lllenoynpie MeTamIbl —
IIPOCTHIE BELIECTBA. BakHeillne COEeIWHEHMs IIEJTOYHBIX METaIOB —
OKCH/IBI, TUAPOKCHIBI U CONU (XJIOPUIBI, KapOOHATHI, CyIb(aThl, HUTPATHI),
WX CBOWMCTBA M MPUMEHEHHUE B HAPOIHOM X03siicTBe. Kanuiinbie ynoOpenus.
OO0mas xapakTepuCcTHKA 3JIEMEHTOB IJIaBHO# noarpynnsl II rpynmner.
Crpoenue atomoB. lllenouHo3eMenbHBIE METaulbl — MPOCThIE BELIECTBA.
Baxneiimme coequHEHUs UIEIIOYHO3EMENIbHBIX METAIJIOB —  OKCHJIBI,
TUAPOKCHUIBI M COJIH (XJIOPUIbI, KapOOHATHI, HUTPATHI, CyIbdatel, pocdaTsr),
MX CBOWCTBA U IMIPUMEHEHNE B HAPOJIHOM XO3SIMCTBE.

AJIIOMUHH.

Crpoenne atroma, pu3n4ecKre U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoennHeHHsl aTlOMUHUS — OKCHJ U TUAPOKCUI, UX aM(pOTEepHBIA XapakTep.
Baxneiimune conu amomunus. [IpuMeHeHne amoMUHUSA U €70 COCIMHEHUM.
Keueso.

Crpoenne atoma, GU3NIECKHE U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
['eneTnueckue psiabl Fe'? uFe®.

Baxkneiiiuve comm jkene3a. 3HAUEHUE JKele3a M €ro COSAMHEHMH JJis




IIPUPOJBI U HAPOJTHOTIO XO3AMUCTBA.

JdemMoHcTpanum.

OOpa3npl MIETOYHBIX U HIETIOYHO3EMEIbHBIX METauIoB. OOpasiibl CIUIABOB.
B3aumopeiictBue HaTpus, JUTUS U Kalblus C BOAOW. B3ammoneiicteue
HaTpus M Mar"Husl C KHCIOpPOJAOM. B3ammoneicTBue MeETauioB C
Hemetannamu. [lonyuenue ruapokcunos sxenesa (I1) u (II1).

[Ipaktnueckas pabora Nel «OcymecTBiIeHHE IEMOYKH XHUMHYECKUX
IIPEBPALLCHUIN.

[TpakTrueckas padota Ne2 [TomydyeHue v CBOMCTBA COCTMHEHUI METAIIJIOB
[Ipaktuyeckast pabora Ne3 PemieHne »KCHEpUMEHTANIbHBIX  3a1ad  Ha
pacro3HaBaHUE U MOJYyYEHUE COEAUHEHUN METAIIOB.

KonTpoabnast padora Ne2 MmeTasiibl

HewmeTtaibl

OO0miass xapakTepuCTHKa HEMeTa/lloB: mojoxeHue B [lepuogumdeckoit
cucteme xumuueckux 3nemeHToB /. M. MenneneeBa, 0cOOEHHOCTU CTPOEHUS
aTOMOB, 3JeKTpooTpulaTenbHocTh (D0) KakMepa «HEeMEeTaUTUYHOCTHY, P
20. Kpucrammmyeckoe CTPOCHHE HEMETAIOB — TMPOCTBIX BEIIECTB.
Annorponus. ®Pusnyeckue CBOWCTBa HEMETAUIOB. (OTHOCUTENIBHOCTH
MOHSTUN «METaJUD» U «HEMETAILI.

Bonopoa.llonoxenne Bomopoaa B Ilepnoanueckoll cucreMe XUMHUYECKHX
anemeHnToB J1. 1. MenneneeBa. CtpoeHue aroma u MoJieKyibl. dusnueckue u
XMMHUYECKHE CBOMCTBA BOJOPOAA, Er0 NOJYYEHNE U IPUMEHEHNUE.

1. OcymiecTBieHue LENOYKH XUMHUYECKUX NpeBpaiieHuid. 2. [lomyuenue u
CBOICTBAa COEJUHEHUI METalIoB. 3. PernieHne sKCiepuMEHTANIBHBIX 3a/1a4 Ha
pacro3HaBaHUE U MOJIyY€HUE COETUHEHUI METalIoB.

Obpamatecst ¢ 7a00paTOpPHBIM  O0OpYIOBaHMEM U  HarpeBaTeIbHBIMU
npuOopaMy B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH;
HAOMOIaTh 32 CBOWCTBAMU METAUIOB M WX COCAMHEHWNA W SIBICHUSMH,
MIPOUCXOASIINMU C HUMU;

OTHCHIBATh XUMHUECKUH SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) A3bIKA U A3bIKA XUMHUH;

JIeNaTh BBIBOJIBI 110 pe3y/bTaTaM MPOBEJEHHOTO SKCIIEPUMEHTA.

OTIpeeIATh, UCXO0Jd U3 Y4eOHOH 3aaauu, HeoOXOIMMOCTh HCIOJB30BaHUS
HaOJIIOACHUS WM SKCTIEPUMEHTA.

Bona.

Crpoenne Monekynsl. Bogoponnas xumuueckas cBsizb. ®Pusznueckue
CBOMCTBA BOJIbI. AHOMAJUU CBOMCTB BOABI. ['uapodunsubie u ruapodoOHbIe
BellleCTBA. XUMHUYECKHME CBOMCTBA BOABL. KpyroBopoT BOJABI B NIPUPOJE.
Bonoounctka. Aspamnmsi Boabl. beiToBbie (GUIBTpE.. MHHEpaTbHBIE BOJIBI.
JuctunnupoBaHHas BOJa, €€ MOJIyYEHUE U IPUMEHEHHE.

OO0masi xapaKTepucTHUKA rajJJoreHoB.

Crtpoenune atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIUHEHUS TaJOr€HOB,
UX CBOMCTBA.

Kpatkue cBenenus o xyope, opome, Grope u ione. [lpuMeHeHne raJoreHoB u
UX COCJIMHEHUN B HAPOJAHOM XO351CTBE.

Cepa.

CtpoeHue atoma, ajsIOTPOIHSL, CBOWCTBA U MPUMEHEHUE POMOUYECKOM CEpBHI.
Oxcuppl cepsl (IV) u (VI), ux nonyuenue, coiictBa u npuMeHnenue. CepHas
KHUCJIOTA U €€ COJIM, UX MPUMEHEHUE B HApOJIHOM X03sicTBe. [Ipon3BoacTBo
CEpHOM KUCJIOTHI.

A3or.

CtpoeHue aToMa M MOJIEKYNbl, CBOWCTBAa IMPOCTOr0 BellEeCTBA. AMMHAK,




CTpOEHHE, CBOWCTBa, MojJydeHue u mnpumeHeHue. CoiauM aMMOHHUS, HX
cBoiictBa u nmpumenenue. Okcuast azota (II) u (IV).

A30THas KHUCJIOTa, €€ CBOWCTBA W MpHUMEHEeHHe. HuTpaTbl WU HUTPUTHI,
npobjemMa uX COJAepX aHUSA B CEIbCKOXO3IMCTBEHHON NMPOIYKUUU. A30THbBIE
ya00peHusl.

Dochop.

CrpoeHue aTtoma, aJJIOTPONHs, CBOMCTBa Oenoro m kpacHoro ¢ocdopa, ux
npumenenue. OcHOBHbIe  coeauHeHws: okcua  dochopa (V) wu
oprodochopHas kucinota, pochatsr. DocopHbie ynoOpeHus.

Yraepoa.

CtpoeHue aroma, ayIOTPONHS, CBOWCTBA MOIU(PHUKAINKA, TPUMEHEHHE.
Oxkcuanl yraepoga (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHatsr:
KaJIBIUT, COJIa, OTAlll, UX 3HAYEHHUE B IPUPO/JIE U KU3HU YeIIOBEKA.
Kpemnuii.

CtpoeHue aTomMa, KpUCTAUTNYECKUNA KPEMHUM, €ro CBOMCTBA U IPUMEHEHHE.
Oxcupn kpemuus (IV), ero npuponssie pasHOBUAHOCTUH. CUIIMKAThl. 3HAUEHHE
COEMHEHUIN KPEMHHUSI B )KUBOM U HEXUBOU npupoje. [lonsatue o cunukaTHOM
MPOMBIIIUIEHHOCTH.

JdemoHncTpauuu.

OOpa3npl rajloreHoB — IpPOCTHIX BELIECTB. B3auMoJeHCTBUE TaJIOT€HOB C
HaTpUeM, C aJloMUHHEeM. BreiTecHeHue xjopom Opoma WM HOda U3
pacTBOpOB HX cojed. B3amMmopencTBue cepsl ¢ MeTalllaMH, BOJOPOJIOM H
KHUcIopoioM. B3aummonelicTBUe KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C
Menpto. lloryomenue yriem  pacTBOPEHHBIX BEUIECTB MJIM  Ta30B.
BoccranoBnenne wmeaum wu3 ee okcuma yriuem. OOpasipl  MPUPOAHBIX
COoemMHEHUH xyopa, cepbl, Gocdopa, yriaepoma, KpemHus. OOpasisl
BaXHEHUIINX JUIsl HAPOJHOTO XO3SHCTBa Cynb(})aToB, HUTPATOB, KapOOHATOB,
docdaros. O6pasibl CTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHblie ONbITHI.

20. TIlomyuenue u pacnozHaBaHue Bojoponaa. 21. HccnenoBanue
MOBEPXHOCTHOTO HATsHKeHHS BOAbl. 22.PacTBopeHHe mepMaHraHata Kaius
WIH MEIHOTO Kyrmopoca B Boje. 23. I'mapararus 00e3BOKEHHOTO cyibdara
menau (I1). 24. I3roToBiaeHUE TUIICOBOTO OTIIEYATKA.

25. O3HaKOMJIEHHUE C KOJUIEKIMEH OBITOBBIX (GUIBTPOB. 26. O3HaKOMIIEHHE C
COCTaBOM MHHEpalbHON BoAbl. 27. KaduecTBeHHas peakius Ha TalOTEeHU-
noHel. 28. Ilonmyuenue m pacrno3HaBanue kuciopoaa. 29. I'openue ceprl Ha
Bo3ayxe u B kuciopoje. 30.CoiicTBa pa3z0aBieHHON cepHON KHUCIOTHI. 31.
N3yyenue cBoicTB ammuaka. 32. Pacmo3naBaHue coneil ammoHus. 33.
CpoiicTBa pa30aBleHHOW a30THOW KHUCIOTHL 34. B3aumonelicTBue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meabto. 35. ['openne docdopa Ha
BO3/yX€e M B Kucnopoae. 36. PacnoznaBanue ¢ocdaros. 37. ['openue yris B
kuciopoze. 38. IlomydeHue yrojgbHOM KUCIOTHI U MU3y4YE€HHUE €€ CBOMCTB. 39.
[lepexox kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpusa. 41. IlomydeHuwe KpemMHEBOH
KHCJIOTBI U U3y4YECHUE €€ CBOMCTB.

1. Pemenue skcniepuMeHTaNBHBIX 33/1a4 110 TeMe «lloarpyrmma rajsoreHosy. 2.
Pemenne skcnepuMmeHTaNbHBIX 3a1a4y no Teme«lloarpynmna kucimoponay. 3.
Pemenune skcnepuMeHTAIBHBIX 3amad 1o Teme «lloarpymma asorta». 4.
Pemenne skcnepuMmeHTanbHbIX 3amau no teme «lloarpymma yrmepomay. 5.
[lonyuenue, cobupaHue U pacrio3HaBaHUE ra30B.




O6pamarbcsi ¢ Ja0OpaTOpPHBIM  OOOpPYIOBAaHMEM W  HarpeBaTeIbHBIMHU
npubOpaMu B COOTBETCTBHHM C MPABUIIAMHU TEXHUKH O€3011aCHOCTH;
HaOJII0AaTh 3a CBOMCTBAMU HEMETAJLIOB M UX COCIMHEHMH W SIBICHUSAMU,
IPOUCXOISAIIMMHU C HUMU;

OIMCHIBATh XUMUYECKHUI 3KCTIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) sA3BIKA U A3bIKA XUMMUH;

JIeNaTh BBIBOJIBI 110 Pe3y/IbTaTaM IIPOBEJECHHOIO SKCIIEPUMEHTA.

OTpeneNATh, UCXOAS M3 Y4eOHOW 3ajaud, HEeOOXOIMMOCTh HCIOJIb30BAHUS
HaOJIIOAEHUS WU SKCIIEPUMEHTA.

[IpakTueckas padora Ne4 PemieHne sKCIEpUMEHTANbHBIX 3aJad IO TEME
«Iloarpymnmna rajoreHoB.

[Ipaktuyeckast pabota Ne5 Pemienne >KCIepUMEHTANbHBIX 33734 1O TeMe
«Iloarpymnmna kucaopona».

[Ipaktuyeckass pabora Ne6 «IlomyueHue, coOupaHue U pacro3HaBaHHUE
ra3oBy.

KonTponbaast padora Ne3 no teme «HemeTamms

O06o061meHNE
3HAHUH 110 XUMHH
3a KypC OCHOBHOM
IIKOJIBL.
IToaroroska

k [MA)

[lepnonuueckuii 3axkoH u Ileproguyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. Ou3n4ecKuil CMBICI IMOPSAKOBOIO HOMEpPA 3JIEMEHTA,
HOMEPOB TM€pHOJa M TIPYNIbl. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB
3JIEMEHTOB M UX COCIMHEHHUH B MEPUOAAX M TPyMIax B CBETE MPEACTaBICHUHN
0 CTPOEHUU aTOMOB 3JIEMEHTOB.

3HavYeHWE TMEPUOJMUYECKOr0 3aKOHA. BHIbI XUMHUYECKHUX CBSI3€M W THIIBI
KPUCTAJUIMUYECKUX PEIIETOK. B3auMOCBs3b CTPOCHHS U CBOMCTB BEIIECTB.
Knaccudukanusi XHMHUYECKUX peaKIuil 0 pa3IMuHbIM TpH3HAKaM (YUCIIO U
COCTaB pearupyrouux u 00pa3yroIIuxcs BEIIECTB; HATUIHE

rpaHuIlel pazzaena ¢asz; TerioBoi 3P ¢eKT; n3MEHEeHHE CTENeHeW OKUCICHHS
aTOMOB; HCIOJNB30BAaHHE  KaTalIM3aToOpa; HamNpaBlIeHHE  MPOTEKAHUS).
CKOpOoCTh XMMHYECKHX peakmuii u (aKTopbl, BIUAIOINIME HA Hee.
OOpaTUMOCTh XUMHUYECKHX PEAKIUH M CHOCOOBI CMEIICHHUS XUMHUYECKOTrO
paBHOBECHS.

IIpocTeie M cioXHBIE BemecTBa. MeTauibl U HEMeETauibl. | eHeTh4yecKkue
pAIBl MeTajula, HEeMeTaljia U nepexoaHoro metania. OKCUABIM THIPOKCHUIBI
(ocHOBaHWsI, KHUCIOTHI, amMQOTEepHBIE TUIPOKCHIBI), comu. KX cocTas,
kinaccupukanus M o0mMe XHWMHUYEeCKHe CBOMCTBA B CBETE€ TEOpUU
AIEKTPOIUTUYECKON AUCCOLHAIIIH.

KontponbHas pabora No4 Pemmenune ' MA




TemaTu4yeckoe MJIaHMPOBaHME, B TOM YHCJIE ¢ y4eTOM pado4deii MpOrpaMmsbl
BOCIIMTAHUS € YKA3aHMEM KOJMYeCTBA 4YaCOB, OTBOAMMbIX HA OCBOeHHME KAa:K10il TeMbl 8

KJace.

No Tema paznena [Tpumepnoe Bua koHTpoOsis
KOJINYECTBO Kontponbubeie | [IpakTtudeckue
4acoB paboThI paboThI

1 Beenenue 5 1

2 ATOMBI XUMHYECKUX 3JIEMEHTOB 9 1

3 ITpocThie BemecTBa 7 1

4 CoenuHeHne XUMHUYECKUX DJIEMEHTOB 14 1 1

5 N3menenus, mpoucxoasIime ¢ 11 1

BEIIIECTBAMU.

6 PactBopenue. PactBopel. CBoiicTBa 22 2 2

pPacTBOPOB IEKTPOIUTOB.

Bceero 3a rog;: 68 5 5

TemaTH4ecKoe IJIAHUPOBAHUE, B TOM YHUCJIE C YIETOM paﬁoqeﬁ NnmporpaMmmal
BOCIIMTAHMSA C YKAa3aHHEM KOJHYECTBA YaCOB, OTBOAMMBIX HaA OCBOCHHE Ka)KIl()ﬁ TeMbl 9

KJacc.




No Tema paznena [TpumepHoe Bua koHTpoOIIs
KOJIHUYECTBO
4acoB Kontposnbasie [IpakTrueckue
paboTsI paboThI
1 Beenenune. O6mmas 10 1
XapaKTEePUCTHKA
XUMHYECKHUX DJIEMEHTOB
Y XUMHYECKUX PEAKIUH.
[lepronuueckuii 3aKoH
u [lepuoanueckas
CHUCTEMA XUMUUYECKUX
2JIEMEHTOB
JI.1.MeHnneneeBa
2. MeTtamisl 18 1 3
3. HemeTamisl 28 1 3
4, O06001IeHe 3HAHNUN TT0 12 1
XUMUH 32 KypC
OCHOBHOM IIKOJIEL.
ITogroroska x ' UA.
Bcero 3a rox: 68 4 6
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