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[l1anMpoBaHue 1O TMpOIENEBTMUYECKOMY KypCy XUMMUM [OJsa 7 Kjacca

paspabortaHo Ha ocHoBe ®demepasbHOTO TOCYIAPCTBEHHOTO 0OpPa30BaTEIbHOIO
CTaHAapTa OCHOBHOrO 00Iero o6pa3oBaHMs, IMPMMEPHOJ IPOrpaMMbl OCHOBHOI'O
ob111ero 0obpa3oBaHMs IO XMMMM, aBTOPCKOM IPOrpaMMbl Kypca XUMUU OJsT 7
KJIacCOB 0011le0Opa3oBaTe/bHbIX yupexxaenui nop penmakiyen O.C. I'abpuensHa u

N.T'. OctpoymoBa «CTapT B XUMMIO».

[TnanupoBanmue 1o yuebHOMY mpemMeTy «Xumus» it 8 u 9 KiaaccoB
paspaboTtaHo Ha ocHOBe @Defepa/ibHOIO T'OCYAAPCTBEHHOIO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOIO OOIIEro 0O6pa3oBaHMsl, MPUMEPHOM ITPOTPaMMbl OCHOBHOI'O
o6I11rero obpasoBaHus 1Mo XxumMuu (6a30BbIM YpOBeHb) U aBTOpckoy mporpammbl O.C.
I'abpuensuna (['abpmensu O.C. mnporpamma Kypca xumvmu pas 8-11 kiaccos

0b111e00pasoBaTeIbHbIX yupeskaenuit M: IIpoda, 2017 r.).



IINTAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA YYEBHOI'O ITPEAMETA

Y‘Ia].l[MeCH JOJIDKHbI 3HaTb/IIOHMMaTbZ XVMMNUYECKYIO CMMBOJIMKY — 3HdKU

HEKOTOPBIX XMMMUYECKMX IJIEMEHTOB, BaKHEHIIME XUMMUUYECKME TIOHSTUSI -
XUMUUYECKUI DJIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTEJIbHASI aTOMHAsI ¥ MOJIEKYJISIPHAs

MacCcChbI, arperaTHoe COCTOsIHIe BelleCTBa.

Vyanuecst J0/IKHbI YMeTh: Ha3bIBaTb HEKOTOpbIE XMMMUUYECKME IJIEMEHTHI U
COeOVMHEHMs M3YUYEHHBIX KJIACCOB; OOBSICHSATh OT/IMUMS (USUUECKUX SIBJIEHUI OT
XMMMYECKMX, XapaKTepus3oBaTb CIIOCOObI  pasfejeHus  CMecel, IIPU3HaKU
XMMMYECKMX peaklMil; COCTaBJIATh paccKkasbl 00 VYUCHBIX, OO 3jIeMeHTax U
BellleCcTBaxX; 06paIaTbCs C XMMUYECKO TTOCYI0M U JIabopaTOPHbIM 0OOPYIOBaHMEM;
pacIio3HaBaThb OIBITHBIM ITYTEM KUCJIOPOJ, YIJIEKMUCJIbINA ra3, U3BECTKOBYIO BOAY U
HEKOTOpbIe APYrye BeIeCcTBa NPy ITOMOILM KayeCTBEHHbBIX peaKlyil; BBbIYMC/ISTD
MAaCCOBYIO IOJIIO XMMMUYECKOT0 3jIeMeHTa 1o (opmysie coenyHeHNsI, 00bEMHYIO JOJIIO
rasa B CMeCy, MacCOBYIO JIOJIIO BellleCTBa B PacTBOpe, MaCCOBYIO IOJIIO IIPUMeCet;
MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMS M YMEHMs B MPAKTUUECKOM IesTeIbHOCTU U
ITOBCEIHEBHOM JKMU3HM JIJIsT 6€30I1acHOro OOpallleHMs C BeleCcTBaMy M MaTepuaiaMu,
a TakKKe CcoOOMIomaTh IpaBWwia TOBENEHMUSI C OOBEeKTaMM OKPYKAIOIIE CpeIbl
(OlLieHMBaTh BMSIHME XMMMUYECKOTO 3arpsI3HEHMST OKPY>KaloIlel cpefbl Ha OpPraHusM
yeJIoBeKa; KPUTMUYECKM TMPaBUJIbHO OIIeHMBATh MHGOpPMALMIO O BellecTBax,
MICIIOJIb3YEMBIX B OBITY; YMETh TOTOBUTb PACTBOPHI 3aIaHHOM KOHIIEHTPALVIN).

JTuunocmmnuwie YY/I:

L] IeHHOCTHO-OPMEHTAallMM OHHAas cd)epa — UYYBCTBO TIOpAOCTU 3a pOCCMI;'ICKYIO

XMMUUYECKYIO HayKy, T'YMaH3M, OTHOIIIEHE K TPYY, 1ieJieyCTPEeMJICHHOCTD;

) dopMupoBaHMe II€HHOCTM 3I0pOBOrO ¥ 0e30macHOro ob6bpasa >KU3HWU;
yCBOEHME TIpaBWI WHAMBUAYAJIBHOTO ¥  KOJUIEKTMBHOIO  6e30I1acHOro
MIOBEIEHMSI B UPE3BbIYAMHBIX CUTYaMUSIX, YIPOKAIOIIMX KU3HU U 300POBHIO

JIIOZIeN;

0 TpymoBas cdepa - TOTOBHOCTb K OCO3HAaHHOMY BbIOOpY [OasibHEMIIIeNn

06pasoBaTeIbHOM TPAEKTOPUN;

17 mo3HaBaTe/ibHas (KOTHUTMBHASI, WMHTe/UIEKTya/ibHast) cdepa - yMeHUe



YIIPaBJISITh CBOEN MMO3HABATEIbHOM JIeSITeIbHOCTbIO;

) dopMupoBaHMEe OCHOB 9KOJIOTMYECKON  KYJbTYPbl, COOTBETCTBYIOIIEN
COBPEMEHHOMY YPOBHIO 9KOJIOTMYECKOTO MbIILJIEHMS, Pa3BUTHE OIIbITaA
9KOJIOTMYECKM OPUMEHTUPOBAHHONM pedIeKCMBHO-OLIEHOYHOM U IPaKTUUECKOM

OeATeJIbHOCTU B JKM3HEHHBIX CUTYalIMAIX.

Pezynamuensie YY/I:

][] yMEHME CaMOCTOSITeJIbHO OIIpeNesiaTh LieJiM CBOEro OOydYeHMs], CTaBUTb
n ¢opMmyJmpoBaTb  IJiI  CcebsT  HOBble  3amauM B yucbe u
MTO3HABaTEeIbHOM [IeSITeJIbHOCTY, pa3BUMBAaTh MOTMBBI UM MHTEpPEChl CBOEi

ITIO3HABATEIbHOM IEeSITEJIbHOCTMH;

][] yMeHMe CaMOCTOSITEJIbHO IIJIAaHMPOBATb ITYTU IOCTVOKEHMS Iiejiel, B TOM
yicjie aJibTepHATMBHbIE, OCO3HAaHHO BbIOMpaTh Hambosiee 3¢ eKTUBHbIE

CITOCOOBI pellieHusd yqe6Hbe U MO3HAaBaTeJ/IbHbIX 3a4a4,

10 ymeHue COOTHOCUTD cBOU IOEeCTBUS C IIJIAHUPYEMBbIMU
pe3yJibTaTaMM, OCYIIECTBJISATb  KOHTPOJIb  CBOE€M  [eSITeJbHOCTH B
Ipoliecce OOCTVDKEHMSI pe3ysbTaTa, OIpenessiTb CIIOCOObI  IeMCTBUI B
paMKax IIpeIJIO’KEHHbIX YCJIOBUM ¥ TpeOOBaHMI, KOPPEKTMPOBATh CBOMU

IEeMCTBUSI B COOTBETCTBUM C M3MEHSIIOILIENCS CUTYaIIMEN;

UL ymeHue OLi€eHMBAThb MMpaBUJIbHOCTD BBITTOJTHEHNS y‘IE6HOI>1 3agaun,

COOCTBEHHbIE BO3MOYKHOCTH €¢ PEIIeHNs;

][] BIageHue OCHOBaMM CaMOKOHTPOJISI, CaMOOIIEHKM, TIPUHSTUS pelleHuin
M  OCYIIeCTBJIeHUS OCO3HAHHOTO BbIOOpaA B yueOHOM "

MTO3HaBaTEeJIbHON AesSITeIbHOCTH;

U ymeHue co3gaBaTh, IIPUMEHAITDH U HpeO6paBOBbIBaTb 3HAaKM " CMMBOJIbI, MO eI

M CXEeMBbI ]I pellieHus] yueOHbIX U ITO3HaBaTe/IbHbIX 3a/1ay;

][] yMeHMe OpraHmM3OBbIBaTb YyueOHOe COTPYJHMYECTBO ¥  COBMECTHYIO
IesTeJIbHOCTh C yuuTesleM UM CBepCTHMKaMM; paboTaTb MHIAMBUIYAJIBHO U B
rpynme: HaxoOUTb OOIlee pellleHNMe ¥ paspelliaTb KOHGAMKTBI Ha OCHOBE

COrJIacOBaHMS ~ MO3MIMM UM yde€Ta  MHTepecoB;  (GOpPMyIMpOBaTh,



aprymMeHTUpPOBaTh 1 OTCTanBaTh CBOC MHEHME;

][] yMeHMEe OCO3HAaHHO M}CIIOJIb30BaTh peueBble CpeICcTBA B COOTBETCTBUM
C 3amaveil KOMMYHMKAIMM [JISI BbIpaKeHUSI CBOMX UYBCTB, MbICJIEN
M TOTpeOHOCTEeNM; IIJIAHMPOBAHMUS U PETYISUUM CBOEM  OeSITeIbHOCTH;
BJIaJIeHMe€ YCTHOM ¥ IIMCbMEHHOM peubld, MOHOJIOIMYECKOM KOHTEKCTHOM

peublo;

uo (I)OpMI/IpOBaHI/Ie n pa3BuUTE KOMIIETEHTHOCTU B 00JIaCTM MCIIOJIb30BaHMS

I/IHd)OpMaLU/IOHHO KOMMYHUKAaIIMMOHHBIX TeXHOHOFMIZ;

0] ¢popmupoBaHMe M pa3BUTME  3SKOJOTMUYECKOT'O  MBIIIJIEHUSI, YMeHHUe
MPMMEHSITb €ero B  [IO3HABaTeJbHOM, KOMMYHMKATMBHOM, COLIMAIbHOM

IIpakTKe U MpodecCcrOHaTIbHOM OpPYEHTALVIN.

IHo3snasamenvuwie YY/I:

1] aHaIM3UPOBaTh, CpPaBHMBATh, KIacCUGUIIMPOBATh M 0000IIaTh (aKkTbl U

SIBJICHVSI;

) OCYIIECTBJSTb CpaBHeHMe,  KJacCM(UKALUIO,  CTPOUTb  JIOTUYECKOe

paccyskaeHue, BKIIOUaolllee YCTaHOBJIEHME TTPUUMHHO-CJIEICTBEHHBIX CBSI3€l;

[J[J co3gaBaTb cCxemMaTudeckue MoOzaeJin ¢ Bbige/IeHEeM CYILIECTBEHHbIX

XapaKTePUCTUK OOBEKTA;

1] mpeo6pa3oBbIBaTh MHGOPMAIIMIO U3 OJHOTO BUIA B APYTou (TabJMITy B TEKCT U

1p.);
1] BBIYMTBIBATh BCE YPOBHM TEKCTOBOM MHGOPMALINL.

U ymMeTb OIIpenessiTb BO3MOXHbIE JMCTOYHUKU HEO6XO,£U/IMI)IX CBeHeHMﬁ,
IMpOMU3BOANUTL IIOUCK I/IH(i)OpMaU,I/II/I, dHAJIMBUPOBATL W  OLECHMBATDL ec

JOCTOBEPHOCTD.

Kommynukamueunste YY/I:
) caMOCTOSITE€JTbHO OpPraHM30BbIBATH yuyebGHOe B3aMMOJIEICTBIE B
Kiacce (rpymme) (ompemensiTb  OOlIMe  HeaM, paclpenessaTb  POJIH,

JIIOTOBapMBAaTHCS APYT C APYTrOM U T.A,.).



IIpedomemnovimu pesynvmamamu usyudeHusi npeameta «IIpomemeBTmueckuit Kypc

XVMIN» ABJIAIOTCA CJIeAVIOye YMEeHMA



) mo3HaBaTesbHas cdepa: [OaBaTh OMNpeleseHus U3YYEeHHbIX  ITOHSTUI:
«XUMUUYECKUM 3JIEMEHT», «aTOM», «MOH», «MOJIeKyJia», <«IPOCTble U CJIOXKHbIE
BellleCTBa», «BeILEeCTBO», «xuUMmudeckasi ¢GopMysa», «OTHOCUTEJbHAs aTOMHas
macca», <«OTHOCHUTEeJIbHasA MOJIEKYJIIpHasi Macca», <«KaueCTBEHHbIe peakuum»,
«MaccoBasi [OOJISI», <«aAcopoLus», «OUCTWUIALUS», <«XUMUUECKas peakuysi»;
ONMCBIBATh IeMOHCTpalIOHHbIE u CaMOCTOSITEJIbHO MpOBeICHHbIE

XUMHN4YeCKHne 3KCIIepMMEHTbDI;
[J[] OMUCBIBATh U Pa3iMuyaThb XUMNUECKNE peaKUM U X IMMPU3HAKMN;

0o K)'IaCCI/I(l)I/I]_H/IpOBaTb V3y4YEeHHbIE OOBEKThI U SIBJIEHMSI, OeJlaTb BBbIBOAbI U

YMO3aKJ/IIOUeHMST U3 HAOJIIOAeHNN, U3YUEHHBIX XMMNUYECKMX 3aKOHOMEPHOCTEIL;

1] CTPYKTYpUPOBATh M3yUYEeHHbIN MaTepual " XUMUYECKYIO
MHGOpMaLMIO, IOJYYEeHHYIO M3 JPYIMX MCTOYHMKOB,  MOZEIMPOBAThb

CTpoeHMe IIPOCThIX MOJIEKYIJI,

7] IEHHOCTHO-OpMEHTallMOHHas  cdepa:  aHaaM3MpoOBaTb U OLIEHMBATh
MOCJIENCTBUSI [IJII OKpY’Kaloliel cpenbl OBITOBOM U ITPOM3BOJCTBEHHOM

IesITeJIbHOCTY YeJIOBEeKa, CBSI3aHHOM C ITepepabOoTKOI BEIeCTB;

0 TpymoBas cdepa: MpOBOAUTb XMMUIECKUI SKCIIEPUMEHT.






COJEPXAHME YYEBHOT O ITPEJIMETA

7 Kjacc
Tema 1. Xumusa é uenmpe ecrmecmeo3sHaH us

XuMusi Kak 4dactb ecrecrBosHanmus. IIpeamer xummu. EctecTBo3HaHMe -
KOMILJIEKC HayK O Ipupope: GUSMKY, XUMUM, Ouosormm U reorpaduu.
[TonoxxuTesibHOE M OTpUIlATE/IbHOE BO3[ENCTBME YejioBeka Ha mpupoxny. Ilpemmer
xuvun. Tena u BerectBa. CBOMCTBA BeIECTB KaK MX MHAMBUAYaJIbHbIE TPU3HAKMU.

CBoiicTBa BelleCTB KaK OCHOBa UX IIPpMMEHEHI.

Metoabl u3yueHMs ecTecTBO3HaHMsl. HabGiiomeHne Kak OCHOBHOM METO[I
TIO3HAHUST OKPYSKAIOIIEro Mupa. Y CJIOBUSI TpoBeleHMs] HaOmomeHus. ['umoresa Kak
IIpeAToJioxkeHne, OOBSICHSIONIee WK MpecKa3bIBatolliee MpoTeKaHue HabIi0jaeMoro
sBJIeHMs. DKcrepuMeHT. JIabopaTtopus. DKCIIepUMEHT JTabopaTOPHbBIN M TOMAIITHUIA.
Cniocobbl (MKCHMpOBaHUS pe3y/bTaTOB 3KcrnepuMeHTa. CTpoeHMe IJIaMeHU CBEuu,

CYXOr0 T'OPIOYEro, CIMpTOBKM.

IIpakTnueckas pa6ora Nel «3HakKOMCTBO ¢ jabopaTOpHbIM OGOpymoBaHueM. IIpaBuia

TeXHUKM 6e30I1acCHOCTI ».

IIpakTnueckas padora Ne2 «Hab6iiomenme 3a ropsiieii cBeuoit. YCTPOICTBO M paboTta

CIIMPTOBKU ».

MopenupoBaume. Mopgenn Kak aObCTparMpoOBaHHbIE KOIMM M3YyYaeMbIX
00BbeKTOB U TpoleccoB. Mogemn B (usmke. OjyektpodopHass MallMHa Kak
abcTparMpoBaHHas MOJiesib MOTHMM. Mogenn B 6uosiorun. brosiornyeckme MyJisKi.
Mopgenu B XuMmuu: MaTepuasibHble (MOAEIM aTOMOB, MOJIEKYJ, KPUCTAJIOB,
aImapaToB M YCTAHOBOK) M 3HAKOBbIE (XMMMUECKMe 3HAKM, XUMuUIeckre GopmyJibl 1

XUMUUYECKMe YpaBHEHMST).

XuMuuyeckassi CHUMMBOJIMKA. Xumuuyeckue 3Haku. Mx  ob6o3HaueHue,
Mpou3HOIlIeHe ¥ MHpOopMalus, KOTOPYIO OHM HecyT. Xumuueckue dopmysibl. Mx
obo3HaueHue, IMpPOU3HOIIeHNe U MHPOpMalMsi KOTOPYIO OHM HecyT. MHAeKchl U

KO3(PULIMEHTHI.

Xumusi wu  Gusuka. YHUBEPCAJIbHbIA  XapaKTep  IOJIOXKE€HUM

MOJIEKY/ISIDHO-KMHETHMYECKON Teopum. [IOHATUS «aTom», <«MOJIEKYJIa», <UOH».






Kpucrannnueckoe cocrossHue BenjecTBa. Kpucraummueckue pelieTku TBepPabIX
BenlecTB. duddysus. bpoyHoBcKoe ABMKEHME.

Xumusas mu ¢usmuka. ArperaTHble COCTOSSHMA BenlecTBa. I[loHsTne 006
arperaTHOM COCTOSIHMM BellleCcTBa. ['azoobOpasHble, >KUAKME U TBEPAbIe BelllecTBa.
Kpucrannmueckmne u amopdHble TBephble BelllecTBa. Pu3nueckue U XUMUUECKUE

SIBJICHWSI.

Xumuss u reorpadms. I'eosiornueckoe CTpoeHMe IUIAaHETbI 3eMJIs: SIIpo,
MaHTHUsI, JuTOChepa. OJEMEHTHbIM COCTAB TeOoJIOTMYECKMX COCTAaBHBIX 4YacCTei
njaHeTbl. MuHepasibl ¥ TOpHble TOponbl. Marmartuueckue ¥  OCaJOUYHbIE

(opranmueckue 1 HeopraHuJeckyue, B TOM YMCJie ¥ TOPIOUle) TOPOAbI.

XuMuss U 0MoIorust. XMMMUUIECKMIA COCTaB KMBOM KJIETKU: HeOpraHuyecKue
(Boma 1 MuHepaJIbHbIe COJIM) U OopraHnueckue (OeiKu, SKUPbI, YTJIEBOIbI, BUTAMMHbI)
BellecTBa. IIpocTble ¥ CJIOKHBIE BEIIECTBA, MX PpOJib B KU3HEHESITEeJTbHOCTU
opraHusMoB. buojiormueckasi posb BOHbl B XMBOM KieTke. DorocuHres. Posb
xjaopopuia B porocuHTe3e. buosornueckoe 3HaveHue KUPOB, OEJIKOB, 3(DUPHBIX

MaceJ, yIJIeBoaOB I BUTAMMWHOB IJI4d KM3HEOEeATeJIbHOCTM OPraHnM3MOB.

KauecTBeHHBIE peaknuy B XMMMHH. [TOHSTHE O KaUueCTBEHHbBIX PeaKLMSIX KaK
O peakIysIX, BOCIPMHMMAEMbBIX OPraHOJIEITUYECKN C TIOMOIIbIO 3pEeHMs, CJIyXa,
o6oHsHMS. AHarmTueckuit 3ddekT. OnpenesnsieMoe BeIIeCTBO U pPeakTUMB Ha HEro.
Bo3MOKHOCTh M3MeHEeHMsI pOJIM Ha MPOTUBOIIOJIOXKHYIO. PacmpocTpaHeHne 3amaxa
OeKOJIOHA, AYXOB MM Oe30dopaHTa Kak mpouecc muddysum. O6pasibl TBEPObIX

BeleCTB KPUCTAIJINYECKOIr'o CTPpOEHMA. MO,HGJII/I KPpUCTAJJTINYECKNX pEHIéTOK.

HemoncTpanunu. Kostekiys pa3HbIX Tea M3 OGHOTO BellleCTBa MM Marepuasia (Harpumep,
cTekya — jaboparopHas nocypaa). Kosmekiys pasnumyHbix Teal uan Gororpaduii Tesl U3 aaroMUHUS
IJIST VJUTIOCTpAIMM UIEN «CBOMCTBa-TIpMMeHeHue». Y4yebHOe 006OpymoBaHMe, UCIOJIb3yeMoe Mpu
usydeHun Gusuky, Ouosorum, reorpadmyu M XUMUM. ODJIeKTpoGOpHas MalllMHa B JIeMCTBUM.
['eorpaduueckue momenu (robyc, kapra). buonornvyeckme mopenu (MyJISDKM OPTaHOB M CUCTEM
OpraHOB pacCTeHM1, JKUBOTHBIX U 4esioBeKa). Dusnueckue M XMMmUIeCcKre MoJeau aTOMOB, MOJIEKYJT
BEIIeCTB M MX KPUCTAUIMYECKMX pelreTok. OO6beMHble M I1apOCTepPKHEBbIE MOJENM BOJbI,

YIJIEKMCJIOTO M CEPHUCTOrO ra3oB, MeETdHa. PaCHpOCTpaHEHI/Ie 3dallaXa OJEKOJIOHa, OYXOB WJIN

ne3omopaHTa Kak rnporecc audbdysun. O6pasiibl TBEPABIX BEIIECTB KPUCTALINUECKOTO CTPOEHMS.
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Mopenu KpuUCTaUTMYECKUX peIIeToK. Tpy arperaTHbIX COCTOSTHMSI Bonbl. «IlepenvBanue»

VIJIEKMCJIOTO ra3a B CTakaH Ha YypaBHOBEIIEHHbIX Becax. KoJuleKumsi KpUCTAUIMYECKUX U
aMOpGHBIX BellecTB U usmesnii 13 Hux. Kosaekuysi MyuHepaaoB (J1a3ypuT, KOPYH/, XaJIbKOIMPUT,
dmooput, raymrt). Kosutekius ropHbIXx mopop (TpaHuUT, pasjanyHble (GOPMbI KajablUTa — MeJI,
MpaMmop, 13BecTHSK). Kosutekiusi roprounx mckomnaembix (HedTb, KAMEHHBIN YTOJIb, CJIAHIIbI, TOP(D).
CrnuproBasi 3KCTpaKiys XJaopobuia U3 3eJIeHbIX JMUCTheB. KauecTBeHHAs peakuysl Ha KUCIOPO/I.

KauecTtBennas peakums Ha YFHeKMCHbIﬁ ra3. KauectBennas peaKnyus Ha M3BECTKOBYIO BOY.

JlabopaTopHblie onbIThbl. OmiicaHNie CBOMCTB KMCIOPOAA, YKCYCHOM KUCJIOThI, QJTIOMUHUS.
Crpoenne miameHnu (CBeuM, CIMPTOBKM, CYXOro ropiodero). M3sroropyiieHue Momesieil MOJEKYJT
XMMNUYEeCKX BelleCTB M3 IIJIAaCTUJIMHA. Ha6n}oneﬂme 6pOYHOBCKOI‘O OBVDKEHUST 4aCTUueK qepHoﬁ
TYIIN IO, MUKPOCKOTNIOM. V3yueHne rpaHuTa C MOMOIIbIO YBEJIMUUTENIbHOTO cTekiaa. O6HapykeHme
KMpa B CeMeHax I[IOACOJHeYHMKa ¥ Trpenkoro opexa. OO6HapykeHMe 3GUPHBIX Macea B
anenbcHOBOM Kopke. OOHapykeHMe Kpaxmayia U Oenka (KJI€MKOBMHBI) B TMIIEHWYHON MYKe.

HpOHYCKaHI/Ie BbIAbIXaeMOI'O BO3ayXa yepe3 M3BEeCTKOBYIO BOOY. MaTeMaTI/IKa B XMMUN.
Tema 2. Mamemamuka é xumuu

OTHocuUTe/IbHbIE aTOMHasT M MOJIEKy/JsipHasi Mmaccbl. [loHaTtue 06
OTHOCUTEJIbHOM AaTOMHOM ¥ MOJIEKY/ISIDHOM MaccaX Ha OCHOBE BOAOPOIHOM
egyHuibl. HaxoskaeHne OTHOCUTEIbHOM aTOMHOM MacChl XMMUUYECKMUX 3JIeMEHTOB I10
tabmie I.11. MengeneeBa. HaxoskaeHne OTHOCUTEIbHOM MOJIEKYJISIPHOM MAacChl MO
dbopmysie BemiecTBa KaK CYMMbI OTHOCUTEJIbHBIX ATOMHBIX MAacC, COCTaBJISIIOIINX

BelIeCTBO XMMNUYECKMX 3JIEMEHTOB.

MaccoBasi A0/Is1 XMMUYECKOro 3JIEMEHTa B CJIOKHOM BenlecTBe. [IoHsTHE O
MAacCOBOM J0Jie XMMUUYECKOTrO 3jieMeHTa (w) B CJIOKHOM BEIIeCTBE M e¢ pacyeT IO
dopmyne BemectBa. HaxoskmeHme Gopmysibl BellleCTBa IO 3HAUYEHMSM MacCCOBBIX

IloJIel 0Opa3yIoIIMX ero 3J1eMeHTOB.

UYnucrsbie BeniecTBa M cMecu. [ToHsiTHE 0 uMcTOM BemiecTBe U 0 cmecu. Cmecu
razoobpasHble (BO3[yX, MPUPOOHBIN Tra3), >kuakue (HedThb) M TBEpHAble (FOPHBIE

IMopoabl, KyJIMHAPHbIE CMECU U CMC) Cmecu romoreHHbie U rereporeHHbIe.

Oo0BbeéMHAasI T0JISI KOMIIOHEHTa ra3soBou cmecu. [loHstre 06 0O6bEMHON TOJIe
(p) xommoHeHTa rasoBoy cMmecu. CocTaB BO3myxa M TNPUPOTHOTrO rasa. Pacuer

06'b¢Ma KOMIIOHEHTA I'a30BOJ CMECH IT0 ero 0ObEMHOM 10JIe M HA0OOPOT.
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MaccoBass 1osisi BelecTBa B pactBope. IloHarme o MaccoBou

noJie BelllecTBa (®) B pacTBope. PacTBopuTtesib M pacTBOPEHHOE BeIlecTBO. Pacuer
MacChl PacTBOPCHHOTO BeIlleCTBA IO Macce pacTBoOpa M MacCOBOM [Iojie

PaCTBOPECHHOT'O BEIIECTBA U APYTME PACUCTHI C MICIIOIb30BAHMEM ITUX ITOHSITUIA.

IIpakTnueckas pabora Ne3 «ITpurorosyienne pacTBopa d 3a[JaHHON

MAaCCOBOJ T0JIel PACTBOPECHHOIO BEILIECTBA».

MaccoBas J0JIsA anMeceﬁ. IToHsTne ¢ YMCTOM BeliecTBe n
IIpuMecn. MaccoBas JOJIA IIpUMeCn ((D) B o6pa3ue MCXOOHOI'oO BelleCTBa. OcHoBHOEe
BelIeCTBO. PacuéT Macchl OCHOBHOTO BelleCcTBa IO MacCcCe BelleCTBa, CcoAep Kalllero
Ol'[pe,U,e)'[éHHYIO MaCCOBYIO OOJIIO l'[pI/IMECQf/'I, n apyrue paC‘IéTbI C MCIIOJIb30OBAaHMEM

STUX TIOHSITUN.

HemoHcTpammu. MiuHepasbl KyIIpuT 1 TeHOpPUT. Kosiytekiuy pasjiMyHbIX BMIOB MpamMopa U
usnesmii (VUM WUTIOCTpaumii usmenmii) u3 Hero. CMech pevyHOro M cCaxapHOro Iecka U UX
paspenenne. Komnekuys Hedtu u HedTenpoaykToB. Kosutekims GbITOBBIX cMmecel (KYJIMHApHbIX
cmeceir, CMC, mammyHeit, HamMTKOB U ap.). [ImarpaMma o65EMHOTO cOCTaBa Bo3ayxa. Juarpamma
0OBEMHOIO cocTaBa mnpupomHoro rasa. QOO6pasibl BelecTB ¥ MaTepuajaoB, COAepsKallfxX

OIpeieICHHYIO A0JII0 TIPUMeECeii.

JlabopaTopHble ONBITBHI. l3yyeHue cocraBa OBITOBBIX KYJMHAPHBIX M XO3SICTBEHHBIX
cMece 1o 3TuKeTkaM. V3yueHne cocTaBa HEKOTOPBIX ObITOBBIX M (hapMalleBTMUYECKMX MTPenapaTos,
comepyKalMx OINpeNeJICHHYIO HOJII0 TMpUMeceil MO MX 3STUKETKAM. SIBJIeHUSs, MPOUCXOISIIne C

BellleCTBaMI.
Tema 3. Slenenusa, npoucxodaujue c seuwjecmeamu

Paspenenme cmecein. [loHsatme o pasgesieHuMM cMeceil M OUMCTKE BeIeCTB.
HexkoTopble mpocreniime CIocoObl pa3fesieHus CMecei: IpoCceMBaHyue, pasieseHue
cMeceil TTOPOIIIKOB sKejie3a U Cepbl, OTCTaMBaHMe, TeKaHTalys, eHTpudyrupoBaHue,

paszeJieHye C IOMOIIBIO IeJIUTEeIbHOVM BOPOHKM.

dunbpTpoBanmue. OwibTpoBaHNMe B J1abopaTOpuu, ObITY M Ha IPOU3BOMICTBE.

[Tonsitne o dbunbTpare.

Ancopouus. IToustie 06 amcop6imu 1 agcopbeHTax. AKTUBMPOBAHHBIN YTOJIb
KaK Ba)KHEMIIMI afgcopOeHT, ero MCIOJb30BaHME B ObITYy, Ha IPOM3BOACTBE U B

BOEHHOM Jiejie. Y CTPOMCTBO ITPOTHBOrasa.
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Huctunnsauus. IUCTUISIMS KaK IIPOIECC BbIIeJIeHNMs BEeIIeCTBa U3 SKUAKON
cMmecn. JucTiummpoBaHHas Boja ¥ 001aCTH ee IPUMEHEHMSI.

Kpucramnusanusa wiam BeinapuBaHue. Kpucraimsanys u BbllapyBaHMe B
nabopatopun (KpuUcTaiM3aTopbl U (¢apdopoBbie YallKM [AJjIs1 BbIApUMBAHUS) U
npupoge. [leperonka HedTH. Hedrenpomykrbl. dpakiiMOHHAs MEepPeroHKa >KUAKOTO

BO3IyXa.

IIpakTnyeckass pa6ora Ned (gomaurHuMii 3KCIepUMeEHT) «BbipallyBaHMe KPUCTAIOB

COJIN».

XuMnueckmue pPeaKIInmn. IToHsaTe O XMMMUUYECKOM peakouyM KaK IIpoiecce
npeBpalleHnsas OIJHMX BelleCTB B Opyrue. YcoBusi TeuyeHus U IMpeKpalleHnsAa

XMMNUYECKUX peaKHMfI.

IIpusHakKM XUMHMUYECKMX peaKumu. [IpM3HAKM XUMUUECKUX PeaKLIMii:
M3MEHEHMe 1[BeTa, BbIMIAJEeHMe OCAaAKa, PacTBOpPeHMEe I[IOJyYeHHOTO OCajIKa,

BbIZl€JICHIE Ir'a3a.

HemoHcTpauum. [IpocerBaHme cMecu MYyKM UM CaxapHOTro Iecka. PasgeneHue cmecu
TIOPOIIIKOB CEPbI 1 KeJle3a. PasmeneHne cMmecy MOPOIIKOB Cephbl U Mecka. PasmeneHne cMecu BOIbI U
PACTUTEJIbHOTO Macjia C TIOMOIIbIO IeJIUTeIbHON BOpoHKM. LleHTpudyrupoBanme. @umbTpoBaHue.
Kosutekiust  pecniMpaTOpHbIX MacoK ¥ MapJeBbIX TIOBSI30K. AJICOpPOIVOHHBbIE CBOWMCTBA
aKTMBUPOBAHHOTO yrjsi. CuiMKareab M ero mpuMeHeHue B ObITYy M JIETKOM ITPOMBIIIIEHHOCTH.
[TpotuBoras u ero ycrpoiictBo. [losyueHne OuUCTU/UIMPOBAHHOM BOIbI C MIOMOIIBIO JJabOpaTOPHON
YCTAHOBKM [IJISl TIePEeroHKU >XUAKOCTel. PasmeneHue cMecu mMepMaHraHata M IOUXpomara Kayiust
criocobom kpucraumsauyu. Komnekius «Hedts u HedTenpoaykTei». B3aumopencTsue mopoIkos
’Kene3a M cepbl pu HarpeBaHuu. [lomydyeHue yTrIeKMCIOTO Tasa B3aMMOIENCTBMEM Mpamopa C
KUCJIOTOM ¥ OOHapyskeHMe ero C MOMOIIbI0 M3BECTKOBOM BOAbl. KaTanuTuueckoe pasyioskeHMe
nmepokcuaa Bopopoga (KaTaams3aTop — [OMOKCHMI —Maprasiia).depmeHTaTUBHOE pasyiosKeHMe
MepoKcKia BOAOpPOHA C TOMOINbIO KaTasasbl. KUCIOTHBI OTHETYIIUTENb, €ro YCTPOICTBO MU
MIPUHIIATT AeiCcTBUsl. Peakiis HelTpanm3aluy OKpallleHHOro ¢deHodTalIeMHOM pacTBopa Ieoun
KUCa0TOM. B3auMogencTBye pacTBopa repMaHraHata U AuxpomaTa Kajausi C pacTBOPOM Cyiibdura
Hatpus. [Tonyuenne ocanka rugporeuna meau (I1) mam rugporceuma kenesa (I1I) peakiyeinn o6meHa.
PacTBopeHue MOJy4eHHbIX OCaJKOB T'MAPOKCUIOB MeTalsIoB KucaoTou. [lomydyeHune yriaekucaoro

rasa B3aMMOﬂ6ﬁCTBMEM pacTBOpa Kap60HaTa HaTpuia C KVCJIOTOM.

.T[aﬁopa'ropl-lble OITBITHI. PasneneHMe CMeCn CyXOoro MOJIOKa WM PpEeYHOro IiecCkKa.
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Usrotosnenne GpuiabTpa U3 (GUIbTPOBAIBHOM OyMaru maM OyMaskHOU canderku. MsrorosiieHue

MapJieBbIX IIOBA30K KaK CpeacrBa ]/IH}II/IBI/I,ILyaIIbHOI‘/JI 3alliIMTbl B IIepuond OJSnuaemMum TIpUIIIIa.
I/IsyquMe COCTaBa M IIpMMEHEHMA CHMHTETUYECKMX MOIOIIMX CpeacTB, coaep>XalliMX OSH3MMBbI.

V3yueHne yCTpoMCTBa CIIMPTOBKY U €€ TIJITaMeHM!.
Tema 4. Paccka3ssl no xumuu

Paccka3spl 00 yueHbIX. Bpigaroinecsi pycckue y4CHbIe-XMMUKU: JXU3Hb U

nesitesibHOCTh M. B. JlomoHocoBa, [I.11. MenneneeBa, A.M. bytieposa.

Pacckaspl 00 3/1eMeHTax M BellecTrBax. Mertanbi: aHIOMMHMﬁ, JKeJieso,

3osi0T0. Hemetasbl: asot, Bogopon. Boma. Ximopun Hatpus. KapboHat Kaibiius.

Pacckasbl o0 peaknmax. @orocunres. I'openne. Kopposus meTamios.

IIpakTuueckas padora Ne5 «OuncTka MOBapeHHONM COJIM».

IIpakTnueckas pabota Ne6 (momanrumit 3KCIIEPUMEHT) «Kopposus

METaJIJIOB».

8 kiacc

Tema 1. Beéedenue é xumutro

XuMusi — HayKa 0 BelllecTBaxX, MX CBOMCTBAX M MmpeBpamieHnsx. [Tousatue o
XMMMUYECKOM 3jiIeMeHTe 1 (jopMax ero CylleCTBOBaHMS: CBOOOIHBIX aTOMaX, ITPOCTHIX

U CJIO’KHDBIX BelIeCTBaX.

IIpeBpamienust BemiecTB. OT/Mune XMMMYECKMUX peakluyui OT (PU3UUECKUX

SIBJICHUIA.

Ponp xuMum B JKM3HM uYesoBeKa. KpaTkue cBemeHUsT M3 UCTOPUU
BO3HMKHOBeHMSI U pasButusi xumuu. Ilepmon anxumun. Ilonsstue o dumnocodckom
kamHe. Xumus B XVI Beke. Pazsutue xumum Ha Pycu. Posib oTeueCTBEHHBIX YUCHBIX
B CTAHOBJIEHMM XMMMWYECKOM Hayku - paborsl M.B. JlomonocoBa, A.M. bytieposa,

O.1. Menpeneena.

XuMuueckasi CMMBOJIMKA. 3HaKM XMMUYECKUX 3JIEMEHTOB U IMpOUCXO>XOeHne

X Ha3BaHUM. Xummueckue hopmysbl. MHOEKChI M KO3bDUIMEHThI.

OTHoCHUTe/IbHBbIE ATOMHAsI ¥ MOJIEKYJISIpHasaA Macchbl. PacueT maccoBoit 10m

XMMMYECKOTO 3j7iIeMeHTa 1o hopMyJie BelllecTBa.



ITlepuoanueckasi cucremMa xummudeckux sjnemeHToB /I.M1. MeHpeneeBa, ec
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CTPYKTypa: MaJible ¥ OOJjibliiie Iepuojbl, TPYIIbl UM TMOATPYNIbl (TJaBHAsT U

nobouHast). [lepuonnueckass cucrema, Kak CIpPaBOYHOe MOCOOMe IJisi TOJTyYeHUsI

CBe,ZLeHI/IIL/'I O XMMNUYEeCKHUX 3JIeMEHTax.

PacuéTHble 3agaumn:

1) HaxomneHme OTHOCUTEJILHOM MOJ'IEKYJIH]JHOI‘/JI MacCCbl BellecTBa IIO €ro XUMMUUECKON

dopmyie;

2) Boruncienne maccoBoii OOJIM XMMMYECKOr'o 3JIEMEHTa B BellleCTBe IIO €ero d)OpMy.T[e.

IIpakTueckass pa6orta Nel «[Ipuémbl o6paiiieHns ¢ JIabopaTOPHbIM 0O0PYIOBAHMEM ».
Tema 2. Amomol XumuuecKux 3/1eMeHmMos

AToMbI Kak (popMa CyIIeCTBOBAaHUSA XMMMUYECKHUX 3/1eMeHTOB. OCHOBHbIE
CBeIeHUsT O CTpoeHuM aToMoB. JloKa3zaTeabCTBa CJIOKHOCTM CTPOEHUSI aTOMOB.
Omnbitel Pesepdoppa. ITnanerapHast mogenb cTpoeHnst atoma. CocTaB aTOMHBIX Siep:
IIPOTOHBI ¥ HeUTpoHbl. OTHOCUTEbHAsI aTOMHas Macca. B3aMMOCBSI3b MHOHSTUM

«IIPOTOH», <<H€f/1TpOH>>, «OTHOCHUTEJIbHAs aTOMHas Macca».

VisMeHeHMe uUMcC/Ia IIPOTOHOB B SApe aTomMa - O00pasoBaHME HOBBIX
XMMMWYECKUX 3JIEMEHTOB. lI3MeHeHMe uYmMcjIa HEUTPOHOB B sApe aromMa -
obpaszoBaHme wu30TONOB. CoOBpeMeHHOe OIlpefe/ieHe TIOHATUS «XUMUUYECKUN

JJIEMEHT».

HN3oTonmbl Kak Pa3SHOBMIHOCTMM 4dTOMOB OAJHOI'O XMMMWYECKOIro 3SJIeMEHTa.

OJIEKTPOHBI.

CTpoeHne 3/IeKTPOHHBIX 000JI0UYEK aTOMOB XMMMYECKMX 31eMeHTOB Nel-
20 mnepuopuueckoir cucrembl .M. MenpeneeBa. IloHsaTie o 3aBeplICHHOM U
HE3aBepIICHHOM 3JIEKTPOHHOM cJioe (9HepreTudyeckom YypoBHe). Ilepmommyeckas
cuctemMa Xummueckux osyeMmeHToB [I.J1. MeHneneeBa U CTpoeHME aTOMOB:
busnvecknit CMBICJ TOPSAKOBOTO HOMepa 3JIeMeHTa, HoMepa TI'PYIIbl, HOMepa

1epunoa.

N3meHeHne umcia JJICKTPOHOB Ha BHEITHEM 3JICKTPOHHOM YPOBHE€ aTOMa
XMMNYECKOro 3JieMeHTa — O6p830BaHI/Ie MOJIOKUTEJIbHBIX M OTPULIATEJIbHbIX MOHOB.
I/IOHbI, O6p3.30BaHHbIe dTOMaMM METa/IVZIOB M HeMETaJ/IJIOB. HpI/I‘-II/IHbI VU3MEHEHNI

MeTa/UIMUEeCKUX Y HEMEeTaJIJIMYeCKX CBOMCTB B nepmonax u rpyIimax.
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Oo0pa3oBaunue OMHApPHBIX coeauHeHui. [TonaTre 06 MoOHHON cBsI3U. CXeMbl

06pa3oBaHMsS MOHHOM CBSI3M. B3aMMomencTBye aTOMOB XMMMUECKUX 3JIEMEHTOB-
HEMETAJ/IJIOB MeXIy coboii - oOpasoBaHMe [OBYXAaTOMHBIX MOJIEKYJI ITPOCTBIX

BeIlIeCTB.

KoBasieHTHas HEIIoJIIpHass XMMHUYECKas CBS3b. 3H€KTpOHHbIe n
CTPYKTYPHbIE (I)OpMYIIbI. BBaMMOﬂeﬁCTBMe dTOMOB XMMMUYECKUX 3JIEMEHTOB-

HEMETAJIJIOB MeXIy cO00l — 0bpa3oBaHMe OMHAPHBIX COeIMHEHMI HEMETAJIIOB.

DJIeKTPOOTPUIIATE/TBHOCTD.

IToHATHME 0 KOBAJIECHTHOM HOJIHpHOﬁ CBA3MN.

BS&I/IMO,HQIZCTBMQ dTOMOB XMMMNUYECKMX 3JIEMEHTOB-META/IVIOB MEXIY cobom -

O6p8.30BaHI/Ie MeTaNIMYeCKNX KpUcCTalJIOB. IToHATHE 0 MeTa/UIMUECKOM CBA3MN.

HemoHcTpanuu. Mopgenu aToMOB XMMMUECKMX 3jeMeHTOB. Ilepmommueckast cucrema

xummdeckux syemenTon .M. MeHnesneeBa.
Tema 3. IIpocmolie sewiecmea

ITo/sio)keHMe MeTa/UIOB M HEMeTa/V/IOB B HepI/IO,ZU/I‘JECKOI‘/JI cucremMe

xyuMmmdeckux snemeHToB .M. Menpesneesa.

BaskHeriine mpocThie BelecTBa — MeTA/IbI: 3KeJ1e30, aJTIOMUHMIA, KaJIbIINiA,

Marumu, HaTpun, Kaamin. O61me Gusnyecke CBOMCTBA METAJIJIOB.

BaskHeiiie HpPOCThieé BellleCTBa — HeMeTa/l/Ibl, 0Opa3oBaHHbIE aTOMaMM
KH1CJIopoda, Bomopoda, as3oTa, cepbl, docdopa, yriaepoma. CrocOOHOCTH aTOMOB
XUMUUECKMX 3JIEMEHTOB K OOpa3OBaHMIO HECKOJIBKMX ITPOCTBIX BEILEeCTB -—
aqorponus. AJUIOTponHble MoauduKauuM Kucjopoaa, @ocdopa M  osoBa.
Mertannmueckue ¥ HEMETAUIMUECK/e CBOMCTBA MPOCThIX BemleCcTB. OTHOCUTETbHOCTD

JeJIeHMs ITPOCThIX BeIleCTB Ha METAaJIJIbl 1 HEMETAaJIJIbI.

ITocrossHHass ABoraapo. KosinmuectBo BemecrBa. Moab. Mosisipaass macca.
MoisipHBIA 00Bb€M Tra3o00pasHbIX BellecTB. KpaTHble enuHMIbI KOJIMYECTBA
BelleCTBa - MWUIMMOJIb U KUJIOMOJIb, MUJIMMOJISIpDHAsT ¥ KUJIOMOJISIPHAsl MacCChl
BEIIeCTBA, MWUIMMOJISIDHBIA M KUJIOMOJISIPHBIM OOBEMBI ra3000pa3HbIX BeEIECTB.

PacueThl C MCIIOJIb30BaHMEM TOHSTUI «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Macca»,



«MOJISIPHBIV 06BEM T'a30B», «IIOCTOSIHHAsA ABOraspo».
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PacuéTHble 3amaun:
1) BbsruncieHne MOJISIPHON MacChl BEIeCTB 10 XMMUYecKuM hopmysiam;

2) Pacu€Tel C WMCMIOIb30BaHMEM TIIOHSATUIM <KOJIMUECTBO BEILECTBa», <«MOJISIpHAs Macca,

«MOJISIPHBIN 06bEM Ia30B», «ITOCTOSTHHAsT ABOrasipo».

I[eMOHCTpaI.H/II/I. HEKOTOpre MeTa/UIbl M HEMETaJIJIbl KOJIMYEeCTBOM BellleCTBa 1 Morb.

Mogenb MosipHOro 06béMa ra3oo0pasHbIX BEIIEeCTB.
Tema 4. CoeduHeHuss XuMuuecKux 31eMeHmMo8

Crenenp okuciaeHus. OrmpeesieHne CTeNeHM OKUCIEHUS 3JeMEHTOB IO
xuMmudeckon Gopmysie coenmuHenus. CocraByienne GopMya OMHAPHBIX COeIMHEHWIA,

001N CIOCOO UX Ha3bIBaHMS.

BuHapHbIe COeIMHEHMSI: OKCUIbI, XJIOpUAbI, cyabbuabl 1 ap. CocraBieHue

ux (l)OpMYJ'[. HpeL[CTaBI/ITe)'[I/I OKCHUIOB: BOaa, YI‘)'[eKI/ICIII)If/’I ra3 1 HeraiieHas n3BeCTb.

IIpencTaBuTe N JIeTy4YUX BONOPOAHBIX COEAMHEHUIA: XJIOPOBOLOPOH W

dMMMaK.

OcHoBaHMsI, X COCTaB ¥ HasBaHMs. PacTBOPMMOCTb OCHOBaHMII B BOJIE.

Tabymia pacTBOPUMOCTY TMAPOKCUIOB U COJIEN B BOJE.
IIpeacTaBuUTeIN 1IE/IOUEN: TVIPOKCHUIbI HATPUS, KA U KaJIbLIVSL.

IlousiTe 0 KauecTBeHHbIX peakmmuax. MHaukartopsl. V3aMeHeHMe oOKpacku

VHAMKATOPOB B IIIEJIOYHON Cpefe.

KI/ICJIOTI)I, X COCTaB M Ha3BaHUA. KJ'I&CCI/I(I)I/IK&LU/IH KUCJIOT. Hpe,H,CTaBI/ITe.TH/I
KINCJIOT: CepHasi, COJIsIHAsA M a30THAsI. N3menenne OKpaCKM MHAMKATOPOB B KUCJIOTHOM

cpere.

Comm Kak IPOM3BOAHBIE KUCJOT M OCHOBaHMM. WX cocTaB M HasBaHUS.
PactBopuMocTb cosnelt B Bome. IIpencraButenyu coseit: XJa0pua HaTpusi, KapOoHAT U

docdar kanbiys.

AmopdHble U  KpuUcTa/uIMyeckme  BellecTBa. MeXXMOIeKy/IIpHbIe

BSHMMOHGIZCTBMH.

Tunbi KPpUCTA/TVINYECCKUX pEIJ.IéTOK: VMOHHAadA, aTOMHasi, MOJIEKYJ/IApHAA U

MeTa/uiMueckasl. 3aBUCUMOCTb CBOMCTB BelmeCTB OT THUIIOB KPpUCTAVIMYECKNUX



pemieTok. BeljectBa MOJIEKYJISIDHOTO ¥ HEMOJIEKYJISIDHOTO CTpOeHMs. 3aKOH
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IMOCTOAHCTBA COCTaBa [AJId BEIIEeCTB MOJIEKYJ/IAPHOI'O CTPOEHMSI.

Uncrble BelecTBa M cMecu. [Ipumepsl >XUAKUX, TBEPAbIX M Ta3000pa3HbIX

cmecert. CBOMCTBa UMCTHIX BelllecTB U cmecelt. Mix cocras.

MaccoBass M 00b€éMHAsI JOJIM KOMIIOHEHTA cCMecHM. PacueThl, CcBSI3aHHBIE C

UCIIOJIb3OBAaHMEM ITOHATHUSA OOJIA.

PacuéTHble 3agaumn:
1) Pacuér maccoBoit 1 06bEMHOI T0JIeM KOMIIOHEHTOB CMECH BEIlIeCTB;

2) Berunciienne MaccoBO¥ IOV BeEIIECTBA B PacTBOpe IO M3BECTHOM MAacCe PAaCcTBOPEHHOTO

BelleCcTBa M Macce paCTBOPUTEJIA,

3) BoprumciieHne Macchl pacTBOPSEMOTO BeIIECTBA M PACTBOPUTEJIS, HEOOXOOMMBIX IJIst
MPUTOTOBJIEHMS  OINpEeIe/ICHHOM MacChl pPacTBOpa C WM3BECTHOM MacCOBOV — JOJIEN

paCTBOpéHHOI‘O BelieCTBa.

HemoncTpamun. OO6pasubl OKCUIOB, KUCJIOT, OCHOBaHMM U coJieir. Mogenn
KPUCTA/UTMUECKUX PEIIETOK XJopuaa HaTpus, anMmasa, okcupaa yriaepoga (IV). Croco6br

paszesieHust cMeceit, IUCTUIISIVS BOIbI.

.T[aﬁopa'ropl-lble OINBITHI. 3HAKOMCTBO C O6p83HaMI/I BeIIEeCTB pa3HbIX KJIaCCOB. Pa:—meneHMe

cMeceit.
ITpakTuueckast padora Ne2 « AHa/IM3 ITOYBbI U BOJIbI».

IIpakTueckass padora Ne3 «[IpuroroBneHue pacTBopa caxapa C 3aJaHHOM MaCCOBOIA

JIoJIeli paCTBOPEHHOTO BellleCTBa».
Tema 5. U3menenus, npoucxodsujue c éeujecmeamu

[TousiTMe SIBJIEHMII KaK M3MEHEHMM, IPOMCXOISIIMX C BellecTBaMu. SBjeHus,
CBSI3aHHbIE C M3MEHEHMEM KPUCTA/UIMUECKOrO CTPOEHMS BelleCTBa IIpU MOCTOSSHHOM
ero cocraBe, pusnueckue siBjieHus. Dusmueckue SIBJIEHUSI B XUMUM: OUCTUJIISIINS,

KpucTayyin3dalys, BblIllapMBaHMe I BO3I'OHKa BEIeCTB, LleHTpI/I(bYFI/IpOBaHI/Ie.

SIBreHus1, CBsSI3aHHbIEe C M3MEHEHMEM COCTaBa BellecTBa — XUMMUYECKMe
peakuumu. [Ipu3HaKkM U yC/JIOBUS MPOTEKaHUST XMMMUYECKuX peakuuit. [ToHsTue 06
9K30- M SHOOTEpPMMYECKMX peakiusx. Peakiyuy ropeHus KakK YaCTHBIM CiIydyai

9K30TEPpMMNUECKUX peaKHMﬁ, IMMpoTeKallMXx C BblAeJIeHMEM CBETa.

3aKoH coxpaHeHMsI MacChl BeIIeCTB. XMMMUeCKMe ypaBHeHMs. 3HaueHMe



MHIeKCOB 1 Ko3dduimenToB. CocTaBiieHe ypaBHEHUIN XUMUUYECKUX PeaKIyiA.
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PacuéTbl 1o XMMMYECKUM VYPpaBHCHHUSAM. Pelienne 3a4a4 Ha HaXO0XXIOeHue

KOJIMUEeCTBa BeIeCcTBa, MacChl MM OOBbEMa IPOAYKTAa peakiyuu IO KOJIUMYECTBY
BellleCTBa, Macce MM OOBbEMY MCXOTHOTO BelllecTBa. Pacye€Thl C MCHOIb30BaHMEM
TIOHSTUST «HOJIST», KOTJIa MCXOMHOEe BellleCTBO JAaHO B BHMIEe pacTBOpa C 3aaHHOM
MacCCOBOI [0Jieii PacCTBOPEHHOTO BEIECTBA WIM COAEPKUT OMPENesICHHYIO HOJTIO

TIpUMecCei.

PeaKHI'II/I Pa3/I0KeHus. Ilonstue o CKOpPOCTN XMMMUYECKUX peaKLU/II./JI.

Karanusatopsl. @epMeHTBHI.

PeaKI.H/II/I coeJMHEeHMSA. Karamumuueckmne u HeKaTaIUTHUUECKUe peakunmn.

O6patumble 1 HeOOpaTUMbIE PEaKIINN.

Peakuum 3ameltieHus. DJIEKTPOXMMUYECKUI PsiI, HAMPSDKEHUI MEeTaIJIOB, €ro
MICITOJIb30BaHMeE [IJISI TIPOTHO3MPOBAHMS BO3MOXKHOCTM ITPOTEKAHUSI PeaklMi MEXIY
MeTaJ/laMM M pacTBOpaMy KUCIOT. Peakumy BbITECHEHMS OAHUX META/UIOB U3

pPacTBOPOB UX COJIEN APYTMMU MeTaIaMMu.

Peaknuu oomeHa. Peakuyy HelTpammsanyu. Y CJIOBUS IIPOTEKAaHMS peaKinii

o6MeHa B pacTBOpax IO KOHIIA.

Tunbl XMMHMYECKUX peaknuu (IO IPU3HAKY «UMCJIO M COCTaB MCXOIHBIX
BEILIECTB ¥ IPOIYKTOB peakliyu») Ha IMpUMepe CBOVCTB BOAbI. Peakiysi pasioskeHust
— 2JIEKTpOJM3 BOAbI. Peakiuuyu coemuHeHMsI — B3aMMOJENMCTBME BOIbI C OKCUIAMMU
META/JIOB ¥ HeMeTa/uloB. IloHsTme «rumpokcumbl». Peakuum 3amelneHus -
B3aMIMOJIEVICTBME BOJbI C IIEJOYHBIMM U IICJIOUYHO3EMEIbHBIMM MeTajlaMu. Peakuym

obMeHa (Ha IpuMepe rMaposm3a Cyabduma aTFOMUHNAS M Kapouaa KayIbIus).

PacuéTHbie 3agaumn:

1) BerunciaeHue o XMMUYECKUM ypaBHEHMSIM MACChI MJIM KOJMYECTBA BeleCTBa MO M3BECTHOM
Macce MM KOJMYeCTBY BellecTBa OJHOTO M3 BCTYIAOIIMX B peakUMIO BelleCTB WU

MPOAYKTOB peaKInu;

2) Berunciienne macchbl (KoMuecTBa BelecTBa, 00bEMa) MPOAYKTA peakiui, ecii M3BeCTHA

Macca MCXOJHOIO BellleCTBa, COMEPsKaIero opene/eHHYIO AOJII0 IPUMeceit;

3) Boruncienne macchl (KOJIMYECTBA BelleCcTBa, 00bEMa) MPOAYKTA peaklyuy, ecau U3BeCTHa

Macca paCcTBOpa M MaCCoOBas O0JIsd paCTBOpéHHOI‘O BeliecTBa.



HemoHcTpauunu. [Tpumepsr dbusmueckux sBjaeHUN; a) TIaBjieHne napaduHa; 6) nubdysus
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IYIIMCTBIX BEIIECTB C TOPSINEN JaMIIOYKM HakaauBaHus. [Ipumepbl XUMMUECKUX SIBJIEHUM: a)

ropeHue MarHus; 0) B3aMMOJENCTBYME COJISTHOM KUCJIOThI C MPaMOPOM WJIM MEJIOM; B) TOJIyYeHMe
ruapokrcuga meau (II); r) pacTBopeHye MOMYYEHHOTO TMAPOKCHIA B KUCJIOTAaX; M) B3aMMOJENCTBIE
okcuaa menu (II) ¢ cepHOM KMCJIOTOM MpM HarpeBaHWUM; €) PasjioyKeHMe MepMaHraHaTa Kayus; K)

B3aMMOJIEICTBYE pa3baB/IeHHbIX KUCIOT C METaJJIaMMU.

JlabopaTtopHble OnbIThbI. CpaBHEHME CKOPOCTM MCIApeHMsT BOAbI ¥ CIOMpPTA IO
MICYE3HOBEHUIO UX Karejb Ha GuabTpoBasibHOV Gymare. OKuc/ieHre Meoy B IJIAaMEHM CIMPTOBKU
umn ropeyiku. [ToMyTHeHMe M3BECTKOBOM BOIbI OT BBIABIXaeMOTrO YTJIEKMCJIOro rasa. [lomydeHne
YTJIEKMCJIOTO Ta3a B3aMMOZENCTBMEM COIbl M KUCJIOTHL. 3aMellleHue MeOu B PacTBOpe XJIopuia

menu (1) skemesom.

IIpakTnueckas padora Ne4 «[IpusHaky XMMUUECKUX PEAKLIVI».

Tema 6. Teopusa 3nekmponumuueckoil duccoyuauyuu u Cce0liCmea Kaaccos

Heop2aHU4YeCKux coeduHeHUull

IlouaTe 00 3JEKTPOJIMTUYECKOM JTUCCOLMAIMM. OJIEKTPOJIUTBI U
HEJIeKTPOJUThI. MexaHu3M OUCCOUMALMM  3JIEKTPOJUTOB C Pas/JIUYHBIM TUIIOM
xummueckon cBssu. CTerneHb 3J1eKTpOaUTYeckon aucconyvanyu. CuabHbIe U ciadble

3JIEKTPOJIUTDI. OcCHOBHbIE TTOJIOKEHMS Teopnumn SHeKTpOHMTquCKOfI Juccoumanum.

VoHHble ypaBHEeHMS peaKUuil. YCJOBUSI IIPOTEKaHMs peakiuy oOOMeHa
MEXKIY 3JIEKTPOJUTAMM IO KOHIIA B CBETEe MOHHBIX MpeacTaBiieHnin. Kiaccudukanmys

MOHOB U UX CBOMCTBA.

Kucnorsl, ux knaccudukammsi. [lyccoumainst KUCJIOT U UX CBOMCTBA B CBETE
TEOPUM 3JIEKTPOJIUTUIECKOM muccouuaimmu. MOoJeKysipHble ¥ MOHHBbIE YpPaBHEHMS
peakuuit KUCIOT. B3aumopgeiicTBue KUCIOT C MeTa//IaMU. DJIEKTPOXUMUYECKUIA PSIf
HaIpsDKeHMI MeTa/UIOB. B3aumMopencTBue KHUCJIOT C  OKCUIAMM  METa//IOB.
BsauMopmencTBe  KUCJIOT C  OCHOBAaHMSIMM -  peakiusl  HeUTpaam3alyin.
BsauMogeiicTBie KUCIOT € cojigMu. Vcrosb3oBaHue TabaMIbl paCTBOPUMOCTH [JIST

XAPaKTEePUCTUKU XMMNUIECKNX CBOMCTB KUCJIOT.

OcHoBauus, ux Kiaaccuuramms. /Iyccouyanys OCHOBaHMUM U UX CBOJICTBA B
CBETE TeOpUM 3SJIEKTPOJIUTUUECKON IMUCCoUManuy. B3aumopeiicTBue OCHOBAHUM C
KMUCJIOTaMM, KUCJOTHBIMM OKCUIAMM U COJsIMU. Vicnmosb3oBaHMe  TaOJIAIIbI

PaCTBOPMMOCTU OJIS1 XapaKTEPUCTUKN XYMNYECKUX CBOMCTB OCHOBaHMU. PasjioskeHne
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HEPpaCTBOPUMBbIX OCHOBaHUM IIpn HarpeBaHMN.

Comn, umx kmaccupurammus ¥ OUCCOUMALMS PasJIUYHBIX TUIIOB COJIEN.
CBoiicTBa Ccojeii B CBeTe  TeOpuM  DJIEKTPOJUTUUECKOM  IUCCOLMAIUMN.
BsaumopnencTtBue cojieid C MeTajylaMM, YCJIOBMSI TIPOTEKaHMSI ITUX pPeakIiui.
BsaumopeiicTBie cojeil ¢ KMUCIOTaMM, OCHOBaHMIMM M coyiiMu. VcIiosib3oBaHue

T8.6)'II/II_U:)I PaCTBOPMMOCTU OJIA XapaKTEPUCTUKU XYMUYECKUX CBOJCTB COJIE.

OO0oO1IeHne cBegeHMII 00 OKCHMAaX, UX KIaCCUPUKALNKM U XUMUUYECKUX

CBOMCTBAax.

I'eneTueckue pPAAbI METAJIZIOB M HEMETAJIJIOB. ['eneTnueckast cBSI3b MeXay

KJTaCcCaMI HeOpraHNYeCKMX BEIIeCTB.

OKHUCINTEIBHO-BOCCTAHOBUTE/IbHbIE PeaKIIun. Oxucnuresnb n
BOCCTaHOBUTEJIb, OKMCJIEHME ¥ BOCCTAdHOBJICHME. PeaKLU/II/I JMOHHOTO OOMeHa U
OKUNCJINTEJIbHO-BOCCTaHOBUTEJ/IbHbIE peaKIun. CocraBiieHne ypaBHeHI/II‘/)I
OKMNCJINTEJIbBHO-BOCCTAHOBUTEJIbHBIX peaKU,I/[ﬁ METOOOM 3JIEKTPOHHOTI'O 6aJaHca.
CBoiicTBa IIPOCTBIX BelIeCTB — METAIJIOB M HeMeTa/VIOB, KMUCJIOT U coJiell B CBeTe

Hpe,HCTaB)'IEHI/If/i 00 OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIX Imponeccax.

HemoHcTpauun. VcnbiTaHue BeIIeCTB M MX PAacTBOPOB Ha  3JIEKTPOIPOBOTHOCTb.
3aBUCUMOCTh 3JIEKTPOIIPOBOJHOCTM YKCYCHOV KUCJIOTBI OT KOHIeHTpaluu. BsaumomeiicTBue

IIMHKA C Cepoi1, COJITHOM KucaoTou, xaopuaom meau (I1). 'openne maruus.

JlaGopaTopHbIe ONbITBI. Peakiuy, XapakTepHble [JiI PaCTBOPOB KUCJIOT (COJISTHOM WU
cepHoM). Peakivu, XapakTepHble IJiI PacTBOPOB Iiesioueit (TMAPOKCUIOB HATPUST WIM Kayus).
[TomyueHne u CcBOMCTBA HEPACTBOPMMOI'O OCHOBaHMSI, Harpumep, rugporcuna meau (II). Peaximn,
XapaKTepHbIe JJISI pacTBOpPOB cosiern (Harpumep, mjis xjaopuaa meau (II)). Peakuuu, xapakTepHbie
IIJIST OCHOBHBIX OKCUJIOB (Hammpumep, IJisi OKCHIa Kajabliyst). Peakimu, xapakTepHble IOJI KMCIOTHBIX

OKCUJIOB (Hampumep, AJisl YIJIeKUCJIOoro rasa).

IIpakTuueckas padora Ne5 «CBoiicTBa KMCIOT, OCHOBAHUI, OKCUIOB U COJIEN ».
9 kiacc
Tema 1. Obwaa xapakmepucmuka XumMu4deCKUuX 3JIeMEHMO8 U XUMUUECKUX

peaxuuti

XapakTepuCTHMKa 3JIeMEeHTa II0 ero mnoyiokeHnio B Ilepuogmueckoi

cucreme JI.11. MenpeneeBa. CBOJCTBAa OKCUIOB, KMCJIOT, OCHOBAaHMM ¥ COJiel B
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CBETe Teopnn BHeKTpOJIMTquCKOI;’[ Jucconmanmm M OKMCJIEHMSI-BOCCTAaHOBJIEHN .

IlonsaTHe 0 mepexogHBIX 3j1eMeHTax. AMdoTepHOCTb. ['eHeTMUeCKMI1 psif

ImepexogHoro 3JIEMeHTa.

Ilepuognueckuii 3akoH u Ilepuogmueckast cucremMa XMMUUYECKHUX
anemenToB [I.MI. MeHpaeneeBa. XuMmudeckas OpraHM3alys >KMBOM U HEKUBOMU
npuUpoabl. XMMMUYECKUI COCTaB SIApa, MAaHTUM ¥ 3€MHOM KOpbl. XMMMUYECKue
9JIEMEHTHI B KJIETKAX >KMBBIX OPraHM3MOB. Makpo- u MuKposjaeMeHTbl. OO00IIeHe
CBeIeHUM O XUMMYECKMX peakuysix. Knaccmduraumst XMMMUYECKMX peaknyi II0

pa3JINYHbIM OCHOBAaHUMSIM:

1) IO COCTaBY U YMCITy pearupyrolmx 1 06pa3yroImxcsl BellecTB;

10 1o TeryioBomy 3dbdexTy;
][] TIO HaITPaBJIEHUIO;

) IT0 M3MEHEHMIO CTelleHell OKVMCJIeHMS 9JIEMEHTOB, OOPa3yIoIIMX pearupyrolue

BeIlleCTBa;
10 mo ¢ase;
][J TIO MCIIOJIb30BAHMIO KaTaan3aTopa.

IloHsiTIE O CKOpPOCTM XMMMYECKOM peakmuu. DakToppl, BIMSIONIME Ha
CKOpPOCTb XMMMUYeCKMX peakumit. Karammsaroppl ¥ Katam3. VHIMOUTOPBI.

AHTHOKCUIAHTHI.

HdemoHcTpauun. Pazmunbie dopmbl Tabsmn [lepnogmueckon cucrembl. Mogenu aTomoB
anemenToB I-III mepmomoB. 3aBUCUMOCTb CKOPOCTM XUMMUECKOM peaklyuyu OT MPUPOJIbI
pearupyomux BeIecTB. 3aBUCUMOCTb CKOPOCTM XUMMYECKOM peakluu OT KOHIeHTpaun
pearupyoImmx BeHIeCTB. 3aBUCUMOCTb CKOPOCTM XMMMUUECKOM peakuuyu OT  IUIOUIAAU
CONPUKOCHOBEHMSI  PearupyrolmyX BelIeCTB («KUTISIIIUKA ~ CJIOV»). 3aBUCUMOCTb  CKOPOCTU
XUMMUECKON peaklMy OT TeMIlepaTypbl pearupyrolmx BellecTB. ['OMOTeHHbI U TeTeporeHHbIN

KaTtanusbl. @epMeHTaTUBHbIN KaTanus. IHrubupoBaHme.

Jla6opaTopubiii onbIT 1. [ToayueHne ruapokcuaa MHKA U MCC/IeJOBaHe ero CBOCTB.

Jla6opaTopubiii ombIT 2. PasjioxkeHme mnepokcuaa BOAOPOAAa C IIOMOIIBIO IMOKCHOA

Maprasia.

Tema 2. Memannwt
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O.A. MengeneeBa. Metasinyeckasi KpUCTajaMdeckasi pelieTka U MeTaindyeckast

xuMmudeckasi cBsa3b. Ob1Ime ¢usmueckme cBomcTBa MeTa/ioB. CIljiaBbl, MX CBOMCTBA
M  3HaueHMe. XMUMMUUECKME€ CBOMCTBA MeTA/VIOB KakK  BOCCTaHOBUTEJIEN.
OJIeKTPOXUMMUUECKUI DPSIT HAIpssKeHUM MeTaJIOB M ero  MCIOJb30BaHMe IS
XapaKTePUCTUKM XUMUUYECKUX CBOMCTB KOHKPETHBbIX MeTa/ioB. CTIOCOOBI MOJTydeHNs
MeTaJUIOB: MUPO-, TUAPO- U 3JieKTpoMeTa/uTyprusi. Kopposusi MeTa/ioB U CIIOCOOBI

60pBLOBI C HE.

Oo01mas xapakTepUCTHMKA IHEJIOYHBIX MeTa/UI0B. MeTamibl B IIpUpoe.
Oo61ime crocobs! ux nosydeHnsi. Ctpoenne atromoB. llleouHble MeTa/lsIbl IIPOCThIE
BelllecTBa, MX Gu3nyeckue M XUMUUECKME CBOMCTBA. BaskHeullne coemyHeHUs
IIIeJIOYHBIX META/UIOB — OKCHUIbI, TUAPOKCUAbI U COMU (XJIOpUIbI, KapOOHATHI,
cynbdaTbl, HUTpAThl), MX CBOMCTBA M TIPUMEHEHME B HAPOJHOM XO3SIICTBE.

KanuitHbie ynoopeHmsi.

Oo01mas xapakTepuCTHMKaA 3JIEMEHTOB IVIaBHOM moarpynmbl II rpymnmsi.
Crpoenne aromoB. lll¢souHo3emesibHbIe MeTajlJIbl — IIPOCThle BelIeCcTBa, UX
dbusmyeckme u XxMMmUIeCckue CBOMCTBA. BaskHenIe coegHeHMs 11IEJI0UYHO3eMeTbHbIX
META/JIOB — OKCUIbI, TUAPOKCUAbI U COMM (XJIOpUIbI, KapOOHAThI, HUTPATHI,

cynbdaTel 1 hocdatbl), MX CBOMCTBA U MPUMEHEHNEe B HAPOIHOM XO3S/ICTBeE.

Anmomuuami. CtpoeHme aroma, ¢usMueckure U XUMMUUYECKME CBOMCTBA
npoctoro BemiectBa. CoeayHeHUsT aJIOMUHUS OKCUJ, M TUAPOKCUI, UX aM(pOTEePHbIN
xapaktep. Baskueniime comu amoMmuHusa. [IpyMmeHeHue aIOMMHUS M €ro

COeIVIHEeHUN.

XKene3zo. Crpoenne aroma, QusMueckue M XMUMUUECKME CBOMCTBA ITPOCTOIO
BelllecTBa. ['eHeTYeCKMe PSiibl Fe?" u Fe*'. KauecTBennbie peakuuy Ha Fe" un Fe*'.
Baskuerniine coym skeye3a. 3HaUeHMe Kejie3a, ero COeIMHEeHUN U CIUIaBOB B MMPUPOLE

M HApPOJTHOM XO3SIMCTBE.

Hemoncrpamyumu. OOpasibl IIEJOYHBIX U IICJIOYHO3EMEJbHbIX MeTa/uioB. (OO6pasiibl
craBoB. B3ammopeiicTBMe HaTpus, TUTUS U KaJIbIMs C BOOON. B3aumopencTBye HaTpuUsl M MarHust

¢ Kucioponom. BzaumopeiictBue metaiioB ¢ HeMetasutamu. [losyuenne rumporceuaoB sxenesa (1)

u (I10).
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JlaGopaTopubIit onbIT 3. O3HaKOM/IEHNE C 06pasiaMy MeTa/UIOB.

JlabopaTopHbIi onbIT 4. B3anMozelicTBiie METAIZIOB C paCTBOPAMM KUCJIOT U COJIEA.

Jla6opaTopHblii ombIT 5. O3HakOMJIeHME C OOpasiamy HPUPOAHBIX COEIUHEHMIA: a)
HaTpusi; 6) KalbLVsl; B) QJIIOMUHUS; T) sKeje3a.

Jla6opaTopHubii onmbIT 6. [loyueHue rUAPOKCUOA ATIOMUHMSI M €0 B3aMMOJIENCTBUE C

pacTBOpaMy KUCJIOT U IIEJIOUEN.

o 2+ +
JlabopaTopHbIi onbIT 7. KauecTBeHHbIE peaklyy Ha MOHBI Fe™ u Fe*'.

Tema 3. Hememannwi

O6mas XxapaKTepuCTMKa HEeMeTa/UIOB: II0JIOKeHMe B IepPUOINYECKON

cucTeme O.. MenpeneeBa, 0COOEHHOCTU CTPOEHMS aTOMOB,
3JIEKTPOOTPULIATETLHOCTD, KakK Mepa «HEMEeTAJTMUHOCTH », psin,
3JIEKTPOOTpULIATEILHOCTU. Kpucramimyeckoe CTpOeHMe HEeMETaZIoB — IIPOCTHIX

BelIeCTB. AJIJIOTpOl'II/IH. @usnueckue CBOMCTBAa HemeTaIoB. OTHOCUTEBHOCTD

MTOHSITUI «MEeTaJIT», KHEMETAaJLI».

Bopopoa. IlososkeHne B ImepuogMyecKkoy CUCTEME XUMMUYECKUX 3JIEMEHTOB
O.1. MenneneeBa. CTpoeHue aroma M MOJIeKyabl. Dusmueckue U XUMUYECKUE

CBOMCTBA BOJOPO/A, €ro MoJiyyeHne 1 IpuMeHeHue.

Oomas xapakTepucTuka rajoreHoB. CrpoeHue aTomMoB. IIpocTeie
BelllecTBa, uX Qusndeckue u Xummueckume cBoucTBa. OCHOBHBIE COEOMHEHUS
rajoreHoB (raJJoreHOBOIOPOAbI M TaJIOTeHNAbI) X CBOMCTBA. KauecTBeHHas peakuys
Ha xyopua-uoH. KpaTkue cBemenust o xyiope, 6pome, drope u none. Ilpumenenne

raJJoreHoB 1N nUx COG,EU/IHQHI/II?I B HApOOJHOM XO3SVCTBE.

Cepa. CtpoeHye aToma, aJUIOTPOINMS, CBOMCTBA U IpPMMEHEHME POMOMYECKON
ceppl. Oxkcumpt cepbl (II) m (VI), ux mnosryuyeHue, CBOMCTBA U TIPUMEHEHME
CepoBonopopgHas 1 cepHucTas KucaoTbl. CepHast KMCJIOTa U e¢ COJN, UX TIPUMeHeHe

B HAapOAHO xo3aicTBe. KauecTBeHHas peaKnyuia Ha CYJ'Ibd)aT-I/IOH.

A3sot. CTpoeHmre aTomMa ¥ MOJIEKYJIbI, CBOVICTBA IIPOCTOrO BelllecTBa. AMMMAK,
CTpOeHMe, CBOJCTBA, IMojyueHue u mpumeHeHue. ComM aMMOHMS, UX CBOWCTB U
npumeHenne. Oxkcunabl aszora (II) m (IV). AsoTHasi Kucjotra, e¢ CBOUCTBA U

npuMmeHenne. HwutpaTl ¥ HUTpUTHI, TMpobeMa UX  COoAepkaHuUs B
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CeJIbCKOXO03SIICTBEHHOM MPONYKIMU. A30THbIE YIOOpEeHMS.

®ochop. Crpoenme aroma, aUIOTPOIMSI, CBOMCTBA O€JIOr0 ¥ KpPacCHOTO
dbocdhopa, wux mnpumeHeHue. OcHOBHble coeauHeHus:: oxkcupn docdopa (V),

oprodocdopHast kucyiora 1 pocdatsl. DochopHbie ymoOpeHMs.

VYraepog. CrpoeHne aroma, a/uIOTPONMSI, CBOMCTBA  aJIJIOTPOIIHBIX
monudurkaumii, npumenenue. Oxcugbl yriaepogma (II) u (IV), ux cBouctBa u
npuMeHeHne. KauecTBeHHass peakumsi Ha yryekucibii ra3. KapOoHaThl: KaabIuT,
copa, MoTalll, X 3HayeHue B IIpUpOJe U XXU3HU JesoBeka. KauecTBeHHas peakuys Ha

KapOOHAT-VOH.

Kpemumii. CtpoeHne aToma, KpUCT/UIMUECKMUI KpPeMHMI, €ro CBOMCTBA U
npumeHeHne. Oxkcup kpemuHus (IV), ero mpuponmHblie pasHOBUIHOCTU. CHIMKATHI.
3HaueHMe COeOMHEHMI KpPEeMHMUS B KMBOM M HexuBou mnpupoge. IloHsatme o

CUJIMKATHOM ITPOMBIILIJIEHHOCTH.

HemoHcTpanymu. O6Gpasiibl TAJIOTEHOB — MPOCTBIX BellecTB. B3anMopeiicTBMe rajoreHoB C
HaTpueM, alioMuHueM. BbITecHeHue xJyiopoMm Opoma wiM Joga M3 pacTBOPOB MX COJIEN.
BsaumopeiictBue ceppl C MeTaJulaMM, BOJOPOJOM M  KUCJIOPOAOM. BsammopeiicTBue
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C Mefbto. [lorioleHne yriiéM pacTBOPEHHBIX BEIeCTB MU
rasoB. BoccraHoBienne memy u3 e¢ okcupa yriaeM. O6pasimbl IPMPOOHBIX COEIVHEHMI XJI0pa,
cepsl, dpocdopa, yriaepoaa, Kpemuus. O6pasipl BasKHENIINX OIS HAPOTHOTO XO3SCTBA CY/Ib(aToB,

HUTPATOB, KapboHaTOB, pocdaToB. Ob6pasLibl CTEKIA, KEPAMUKIHA.

JlabopaTopHbIi onbIT 7. KauecTBeHHas1 peakiiys Ha XJIOPUI-MOH.
Jla6opaTopubiit onbIT 8. KauecTBeHHast peakiiyst Ha Cy/abdaT-MoH.

Jla6opaTopHbIi onbIT 9. Pacro3HaBaHme cosieii aMMOHMS.

Jla6opaTopHbiit onbIT 10. [ToyueHne yriaeKkucaoro rasa u ero pacno3HaBaHye.

Jla6opaTtopubiii onbIT 11. KauecTBeHHas peakiius Ha KapOGOHAT-VOH.

Jlab6opaTopHbiii onbIT 12. O3HaKOM/IEHNE C IPUPOIHBIMU CUIMKATaAMMA.

Jlab6opaTopubiii onbIT 13. O3HaKOMIEHNE C MPOAYKIMEN CUIMKATHOM ITPOMBIIILIEHHOCTH.
Tema 4. O606wieHue 3HaHuil N0 XumMuu 3a Kypc 0CHO8HOlI wikoasbl. [Todzomoeka k

2ocydapcmeenHoll umozoeoii ammecmauuu (OI'3)

DOU3NYECKUL CMBbICI IMMopAaAKOBOI'O HOMEpa 3SJIEMEHTa B nepnoxmquKoﬁ

cucteme xummndeckux snemeHToB .M. MeHneneeBa, HOMepOB MepuoAa M TPYIIIIbI.
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3aKOHOMEPHOCTM M3MEHEHMSI CBOMCTB 3JIEMEHTOB M MX COEIVHEHMI B Iepuojax u

Tpynmnax B CBeTe IMPeNCTaB/JieHUI O CTPOEHUM AaTOMOB 3JIEMEHTOB. 3HaueHue

rnmepmoanvyeCckoro 3akoHa.

Tunbl XMMMUYECKMX CBSI3eM ¥ TUIIBI KpUCTA/IVINYECKUX pe]l[éTOK.

B3aumocBs3b CTpOEHMUA U CBOJMCTB BelIeCTB.

Kinaccubmkanmss XMMMUYECKMX peakmui 10 pPasJIMYHbIM MpPU3HAKaM
(UMCJI0 M COCTaB pearMpyrolmMx U oOpasyoIMXcsl BelecTB; TelioBou 3hdeKT;
MCIIOSIb30BaHMe KaTaju3aTropa; HarmpaBjeHue; WM3MeHeHMe CTeleHel OKUCIeHNUs

aTOMOB).

IIpocThie M C/I0KHBIE BellecTBa. MeTajabl U HemeTas/ibl. ['eHeTndeckue
psimbl  MeTa/ula, HemeTa/ula M IlepexogHoro wmeta/uia. Okcuabl  (OCHOBHBIE,
amdoTepHble ¥ KUCJIOTHbIE), TUAPOKCU bl (OCHOBaHMS, aMOTepHbIe TUAPOKCUADI U
KMCJIOTBI) ¥ COJIM: COCTaB, Kjaaccuduramusi 1 oOllye XUMUYecKe CBOMCTBA B CBETE
TEOPUM  SJIEKTPOJUTUYECKON AUCCOUMALMM M TIPeACcTaBJeHuid O IIpolieccax

OKMCJIEHUSI-BOCCTaHOBIeHMsI. OKMUCIUTEIbHO-BOCCTAaHOBUTE/IbHbIE peaKnnmn.
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