MyHuuunajibLHoe AaBTOHOMHOE 00111e00pa3oBaTe/IbHOE YUpe:KIeHne
NmommHckas cpeaHsisi 001eodpa3oBare/ibHas IIKOJIA

Paccmorpeno YrBepxaar
Ha 3aceganuu MC JlupeKTop 1IKOJIbI

T./1.ITanaxoBa P.A.Axrupeit
[Moamuce/pacmmdpoBKa NOIIHCH [Tonnuce/pacmupoBKa HOIMHCH

ITporokost Ne 8 ot «29» uronst 2022 .

CoraacoBaHo p ~
3amecTHTeNb qUpeKTopa o YBP [loKyMEHT nognvcaH anNeKkTPOHHOW NoANMUCHI0
T.JI.Tlanaxosa Bnageneu: Axrupeit Paca AnbbuHo
- Y OupekTop
HO)IHI/ICB/paCHH/I(I)pOBKa o AIINCHU MAOY UNIOLMHCKASA COLL
«29» urons 2022 . CepTUduKkar:
06E9D6C20000AEA38D4B03E3DF4D5959D4
HpI/IHSITO Ha 3aceIaHnn Cpok gericteua ¢ 16.12.2021 go 16.03.2023
YLI: AO "KAJTYTA ACTPAN"
IIeJarorut4yeCKoro CoBcra \. vy

P.A.Axrupei
[Toanuce/pacmudpoBka MoAMUCH
[TpoTokon Ne 8 ot 30 mrons 2022 .

PaGouyass nporpamma
10 XUMHH
(yka3aTph ydeOHBIN TIPEMET, KYpC)

YpoBeHb 006pazoBaHus (Kacc) OCHOBHOe 001iiee 00pa3oBaHue, 8 Kjacc
(ocHOBHOE 0011Ice 0Opa30BaHUE C YKa3aHUEM KJIACCOB)

CocraBuTENb:

YUUTENb XUMUH

npeaMer

Ilayssuuene Banentuna MuxaiiaoBHa
®UO yunrens

. MnronmmHo
2022 r.



IlosicHuTeILHAS 3aMMHCKA

Pabouas mporpamma mno xumuu B 8 Kjacce paspaboTaHa ¢ yueToM TpeOOBaHMI K pe3yibTaTam
OCBOCHHMS OCHOBHOH 00pa30BaTeNbHOW NIpPOTrpaMMbl  OCHOBHOTO OOLIET0  00pa3oBaHUS
MyHHUITUTIATFHOTO aBTOHOMHOTO 00I111e00pa3oBaTeIbHOTO yUpexkaeHuss VmommHcKkol cpeaHei
o0mieo0pa3oBarenbHON MKOJIBI Ha ocHOBe mporpamMmbl O.C. INaGpuensHa, cOOTBETCTBYOMICH
@denepaibHOMYy KOMIIOHEHTY TOCYJapCTBEHHOI'O CTaHjaapra o0miero oOpa3oBaHMs U
JonyieHHol MunucrepctBoM oOpas3oBanust U Hayku Poccuiickoit ®enepauuu. (I'abpuensn
O.C. IIporpamma kypca xumuu it 8-11 ximaccoB oOmeoOpa3zoBarenbHbIX yupexaenuid /O.C.
labpuensn. — M.: IlpocBemenue, ¢ ydetom PabGoueit mporpammbl Bocnutanus MAOY
Nmrommuckoit COL, B cooTBercTBuM ¢ [lonoxkenneM o pabodeil mporpamme Mo AUCHUIIIIUHAM
U KypcaMm y4yeOHOro IUlaHa W IJJaHa BHEYpO4yHOU aesrenbHocTH B pamkax ®PI'OC MAOY
Wnrommuckoit COILL.

JlanHast mporpaMma KOHKpETU3UPYET COJIepKaHue CTaHIapTa, Ja€T pacrnpeaeacHiue y4eOHbIX
4acoB IO paslenaM Kypca, IOCIeOBATEIbHOCTh H3Y4YEHHMSI TeM U pa3lesioB ¢ Y4ETOM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO MpOoIecca, BO3PACTHBIX
ocobeHHOCTeH yuamuxcsa. B mporpamme omnpenenéH nepeyeHb JeMOHCTpaluii, 1a00paTopHbIX
ONBITOB, TPAKTUYECKUX 3aHATUM W pacu€THhIX 3adad. llocrnenoBaTenbHOCTh H3YYEHHS
pa3IUYHBIX pPa3leioB COOTBETCTBYET HOPMATHUBHBIM JOKYMEHTAaM, pPErIaMeHTUPYIOLIUM
coJiepkaHre o0pa3oBaHUs MO M3ydaeMoM aucuuriuHe. Bech TeopeTnueckuil mMatepuan Kypca
XUMHH JUII OCHOBHOM IIKOJIBI paccMaTpHUBaeTcs Ha MEPBOM Toay OOydeHHUs, YTO MO3BOJSET
yqamumcs 00Jiee 0CO3HAHHO U TITyOO0KO M3yduTh (PaKTUUECKU MaTeprual — XUMUIO dJIEMEHTOB
U UX COCOUHEHUN.

Pabowas mporpamma opueHTHpoBaHa Ha y4yeOHmk O.C.I'abpuensna, W.I.Octpoymosa.
C.A.CmankoBa «Xumusa 8 Kiacc», KOTOPBIH COCTaBISET EIUHYIO JIMHUIO YYCOHHUKOB,
COOTBETCTBYET (eiepalibHOMy KOMIIOHEHTY TOCYyAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa
06a30Boro ypoBHS W peainusyer aBTOpckyio mnporpammy O.C.I'abpuensna. Xumus. 8 kiacc:
yueOHMK s oOmeoOpazoBaTenbHbIx  yupexaenui/ O.C. Tabpuensn, W.I'.OctpoymoB,
C.A.CnagkoB — M.: [IpocBemienue.

CornacHo y4eOHOMY IUIaHYy Ha M3ydCHHE XUMHH OTBOIUTCS B 8 Kiacce 68 vacos (2 yaca
B Hemenmto, 34 ydeOnple Hemenu). M3 Hux 15 4YacoB OTBOAMTCS HAa BHYTPUIIPEIMETHBIN
oOpa3zoBaTenbHbIi MOYNb (nanee BOM) «Xumus B Bompocax u oTBeTax». Jlanusiii BOM Oyner
MPOXOJIUTh B OCHOBHOM (opMe MPaKTUUYECKUX 3aHATHH C LENbI0 Pa3BUTUS Y YyYalllUXCs
MO3HABATEIbHBIX HMHTEPECOB W HWHTEIUICKTYalbHBIX CIOCOOHOCTEH B mMpolecce MPOBEICHUS
XMUMHUYECKOTO JKCIEPUMEHTa, CaMOCTOSITENILHOTO MNPUOOpPETeHHs] 3HAHHM B COOTBETCTBUU C
BO3HUKAIOMIMMHU YKU3HEHHBIMH MOTPEOHOCTSMU; MPUMEHEHUS MOJTYYEHHBIX 3HAHUNW U yMEHUH
JUI pelIeHHs IPaKTUYECKUX 3ajlad B IOBCETHEBHOM KM3HU. MO IyIbHbIC 3aHATHUS IPOBOAATCS B
TedyeHue y4eOHOro roja o Mepe NpoXokKJIeHUs COOTBETCTBYIOIIMX TEM.

KoHTponbHBIX paboT — 4+2, mpakTHYECKuX padboT — 7.

Cpoxk peanuzaruu padoueii mporpamMmmsl - 1 rog.

B mnepuon upe3BblUaMHBIX CUTyallMid, IMOTOJHBIX YCIOBHM, BBEAECHUS KapaHTUHHBIX
MeponpusATH 1o 3aboneBaemoctu rpunnoM, OPBU wu npyrumum  uHQEKIHMOHHBIMU
3a00JIeBaHUAMU, 00pa30BaTeNbHBIN MPOIIECC M0 JAHHOMY Y4eOHOMY MpEeIMETY OCYIIECTBIISIETCS
C UCIO0JIb30BAHNUEM JIMCTAHIIMOHHBIX TEXHOJIOTHH, 2JIEKTPOHHBIX THEBHUKOB, COIIMAJIBHBIX CETEHN

U ApYrux Gopm.



Ilnanupyembie pe3yibTaTbl OCBOCHUS Y4eOHOI0 IpeaMera, Kypca

JIMYHOCTHBIMHU Pe3yJIbTATAMM H3YYCHHUs Mpeamera «XuMus» B 8 Kiacce SBISIOTCS
CIIEAYIOIINE YMEHUS:

OCO3HABaTh EAMHCTBO U IIEJIOCTHOCTh OKPYXKAIOMIETO MHPa, BO3MOXXHOCTH €ro
MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUN HAYKH;

MOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH
HOTp€6HOCTI) U TOTOBHOCTH K caM006pa3013aH1/1}0, B TOM 4YHCIICE U B paMKax
CaMOCTOﬂTeHBHOﬁ JACATCIIBbHOCTH BHC IIIKOJIbI,

OILICHUBATh >XHW3HCHHLIC CI/ITyaIII/II/I C TOYKH 3p€HI/I$I 6C3OH3CHOFO 06pa3a KN3HU U
COXpaHEHUs 370POBBS;

OIICHUBATH 3KOHOFI/I‘~IGCKI/Ifl pI/ICK B3aI/IMOOTHOHIeHI/II71 YCJIOBCKA U HpHpO]lI)I.

@OpMHpOBaTB 9KOJIOTHUYCCKOC MBIIIJIICHUC: yMeHI/IC OLICHUBATh CBOK JOCATCIBHOCTH H
MOCTYIKH JPYTUX JIFOJIEH C TOYKHU 3PEHUS COXpAHEHHUS OKPYXAIolleld Cpebl - rapaHTa
YKU3HU U 0J1aromnoJiydus JIIoAe Ha 3emiie.

MeranpeagMeTHBIMHM DPE3y/IbTaTaMU HU3y4eHHsI Kypca «XUMHs» sBIseTcS (HOpMHpOBaHUE
YHUBEpCaJIbHBIX yueOHbIX AeiicTBuil (YVYI).

PerynsaruBueie YV /I:

CaMOCTOSITENIbHO OOHApYXKUBaTh U (POPMYIHPOBaTh y4eOHYIO TPOOIEMY, ONPEAETATh
1e7b Y4eOHOH e TeTbHOCTH;

BBIJIBUTATh BEPCHU PEIICHHS ITPOOJIEMBI, 0CO3HABATh KOHEUHBIN PE3YNIbTaT, BEIOMPATh M3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSATEBHO CPEJICTBA TOCTHIKCHUS TIETIH;

COCTaBJIATh (MHAWBUAYAIBHO WJIM B TPYIINE) IJIaH PEUICHUS TPOOIEMBI;

paboTas 1o TUTaHy, CBEPSATh CBOU JACHCTBUS C IENBIO U, TPH HEOOXOAUMOCTH, UCTIPABIISTh
OIIIMOKH CaMOCTOSATEILHO;

B JIMAJIOTE C yYHUTEIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIC KPUTEPHH
OIICHKH.

Ilo3naBarensubie YY/I:
— aHAJIM3UPOBaTh, CPaBHUBATH, KIACCU(DUIIMPOBATH M 0000mIaTh (DAKTBI U SBICHUS,

BBISIBJISITh UX IIPUYUHHO-CIICICTBEHHBIC CBSI3H.
OCYIIECTBIISITH CpaBHEHHE, KIIaCCU(DUKAIIUIO, CAMOCTOSTEIILHO BHIOMpAsi OCHOBAHUS U
KPUTEPHH VIS YKa3aHHBIX JIOTHYECKHUX OTICpPaIlHii;

CTPOHWTH  JIOTHUECKOE PpAaCCyKJCHWE, BKIIOYAIONIEe YCTAHOBJICHHE NPUYHHHO-
CJICZICTBEHHBIX CBSI3CH.

CO3/1aBaTh CXEMATUYECKHUE MOJICIIU C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK
oOBeKTa.

COCTABJIATh TE3KChI, PA3JINYHBIC BU/IbI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBbIBaTh HHGOPMAIIUIO K3 OJHOTO BUJA B IPYroii (TabnHIly B TEKCT U TIp.).
YMETh OIPEENIATh BO3MOKHBIC HCTOUHHKH HEOOXOJUMBIX CBEICHUH, POU3BOIUTH
MOKMCK HH(POPMAIINH, AaHATU3UPOBATh M OLICHUBATH €€ JIOCTOBEPHOCTb.

KommynukatusHele VY /I

— CaMOCTOATCIIBHO OPraHU30BbIBATH yqe6Hoe B3aHMOJICIICTBHE B rpyire (OHpeI[eJ'IHTB

O6H_[I/Ie LCJIM, pacpeaciIsATb POJIv, JO0TOBAPHUBATHCA APYT C APYTOM U T.I[.).

HpeI[MeTHbIMI/I pe3yabTaTaMi U3YYCHU NPEAMETA ABJIAIOTCA CICAYIOIINE YMCHUSA!

1) oco3HaHHE POJIU BEUICCTB:

— OIIPENENATH POJIb PA3IUYHbIX BEILIECTB B IIPUPOJIE U TEXHHUKE;
— OOBACHATH POJIb BEIIECTB B MX KPYTOBOPOTE.

2) pacCMOTpEHUE XUMHUYECKHUX MPOIIECCOB:



3)

4)

5)

6)

— IPUBOJUTH IPUMEPBI XUMUUECKUX ITPOLIECCOB B IPUPOJIE;

— HaxoJUTb YEPThl, CBUAETENbCTBYIONINE 00 OOIIMX MPU3HAKAX XUMUYECKUX ITPOLIECCOB
U UX pa3INyusX.

HCII0JIb30BAHNE XUMUYECKUX 3HAHUN B OBITY:

—00BACHATh 3HAUYEHUE BEUIECTB B )KU3HU U XO341CTBE YEJIOBEKA.

OOBSICHATH MHP C TOYKH 3PEHUS XUMHUU:

— TMEepPeYUCIATh OTINYUTEIbHbIE CBOMCTBA XUMUYECKUX BELIECTB;

— pa3iuyaTb OCHOBHbBIE XUMUYECKHE ITPOLIECCHI;

— OIpEeleNsITh OCHOBHBIE KJIACChI HEOPraHUUECKUX BELIECTB;

— IOHUMAaTh CMbICII XUMUUYECKUX TEPMHUHOB.

OBJIaJIEHUE OCHOBAMHU METO/IOB IMO3HAHUS, XapaKTEPHBIX /ISl €CTECTBEHHBIX HAYK:

— XapaKTepu30BaTh  METOJbl XMMHYECKON Hayku (HaOmrofeHue, CpaBHEHHE,
SKCIEPUMEHT, U3MEPEHHUE) U UX POJIb B [IO3HAHUU NPUPOIBL;

— MPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

yYMEHHE OIICHUBATh IOBEJECHHUE YEJIOBEKAa C TOUKU 3PEHUSI XUMHUYECKOI O€30MacHOCTH 1O

OTHOIIEHUIO K YEJIOBEKY U MPUPOJE:

— HCIIOJIb30BaTh 3HAHMSI XUMUH MPU COOTIOIEHNUHN MTPAaBUJI UCIOJIB30BaHUS OBITOBBIX
XMUMHMUYECKUX MPEnapaToB;

— pa3Iuy4aTh ONAcHbIE U OE30I1aCHBIE BEIIECTBA.

BpInyCKHUK HAY4YHUTCS

3HAMb (NOHUMAMD).

— XUMHYECKYI0 CHMBOJIUKY: 3HAKU XMMHUYECKUX 3JIEMEHTOB, (GOPMYJIbl XMMHUYECKHUX BEIIECTB,
YpaBHEHUS XMMUYECKUX PEaKIIHii;

— Ba)XKHEUIIME XMMHYCCKHE TTOHSTHUS: BE€IICCTBO, XAMHAYCCKUM 3JICMCHT, aTOM, MOJICKYJIA,
OTHOCUTCJIBHBIC aTOMHAasA W MOJICKYJISApPHasi MAacCbl, MOH, KaTHUOH, aHWOH, XUMHUUYCCKasA CBI3b,
SJICKTPOOTPUIATCIBHOCTD, BAJICHTHOCTh, CTCIICHL OKMCJICHUS,

MOJIb, MOJISIPHAs Macca, MOJISIPHBIM O0O0BEM, pPaCTBOPBI, AJIEKTPOJUTHI M HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT  JAUCCOIMAINS, OKHUCIUTEIh U  BOCCTAHOBUTENb, OKHUCJICHHE U
BOCCTaHOBJICHHE, TEIJIOBOKH 3¢ (eKT peakiuy, OCHOBHBIC THUIIBI pEaKlUid B HEOPraHMYeCKOn
XUMHUH;

— (GOpMYIUPOBKM OCHOBHBIX 3aKOHOB M TEOPUN XMMHH: aTOMHO-MOJICKYJISPHOTO YUYEHHUS;
3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IMIOCTOSHCTBA COCTaBa BEIIECTB, ABOTapo;
nepuoguueckoro 3akona [[.M. MenneneeBa; TeoOpuu CTPOCHUS aTOMa U YYEHUS O CTPOCHUU
BEIIECTBA; TEOPUU NEKTPOIUTUYECKON TUCCOLUAIMYN M YUCHUSI O XUMUYECKOU PeaKIuu;

HA3bleambs.

— XMMHNYCCKHEC JJICMCHTHI,

— COCUHCHU N3YYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB,

—OpraHn4eCKUC BCUICCTBA IO UX (bopMyne: MCTaH, 3TaH, 3TUJICH, allCTUJICH, MCTAHOJI, 59TaHOJI,
TJIMICPHUH, YKCYCHAaA KUCJIOTa, I'NIFOKO3a, CaXxapo3a,

00BACHAMD:

— (bH3quCKHﬁ CMBICJI aTOMHOTI'O (HOpSII[KOBOl"O) HOMEpa XUMHUUYCCKOTO 3JBJIECMCHTA, HOMCpaA
rpymnmnsl U Iiepuoaa B nepno;u/lqecxoﬁ CHUCTEMC I[I/I MCHI[CJ'ICCBB., K KOTOPLIM JJICMCHT
MPUHAIICIKUT,



— 3aKOHOMEPHOCTH M3MEHEHHSI CTPOEHUS aTOMOB, CBOWCTB 3JIEMEHTOB B MpEAEax MallbIX
MEPHOJIOB U A-TPYIIT, a TAK)KE CBOUCTB 00pa3yeMbIX HMH BBICIIMX OKCHJIOB M THAPOKCHJIOB;

— CYILIHOCTB MPOLECCa EKTPOIUTHICCKON JUCCOIMAIINK U PEaKIIUil HOHHOTO OOMEHa;

®  Xapakmepuzo8amv:
— XUMHUYECKHE DdJEMEHThl (0T BOJOpOJa N0 KajdblMs) HA OCHOBE WX IOJOXKECHUS
B IEpUOJMYECKONW cucTeMe xumuueckux oaneMmeHtoB J[I.MI. MenneneeBa u ocoOeHHOCTEH
CTPOCHHA UX ATOMOB;

— B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH HCOPraHn4CCKNX BCUICCTB,

— XMMHYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HCOPraHM4CCKUX BCIICCTB (HpOCTI)IX BCIIIECTB —
METAJUIOB U HEMETAJIJIOB, COSIMHCHUH —OKCHU/IOB, KUCIIOT, OCHOBAaHUM, aM(OTEPHBIX OKCHIOB U
TUAPOKCHJIOB, COJICH);

® onpeoensimv:
— COCTaB BEIIECTB 110 X popMyiIaMm;

— BaJICHTHOCTH M CTETICHH OKUCIIEHUS PJIEMEHTOB B COCTMHEHUH,

— BUJIbI XUMUYECKON CBSI3U B COCTMHEHMUSIX;

— THUIBI KPUCTAIUTMYECKUX PEIIETOK TBEP/IBIX BEIIIECTB;

— IPUHAAIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIacCy COEIMHEHMIA;
— THUIIbl XUMHUYECKHUX PEAKIUH;

— BO3MOJKHOCTb ITPOTEKAHUS PEaKIMii HOHHOTO OOMEHa;

® CcoCmasiamy:
— CXEMBbI CTPOCHHS aTOMOB TEPBBIX JBAJIATH 3JEMEHTOB Nepuoaudeckor cuctemsl J[.H.
Menneneena;

— (bOpMy.]'IBI HEOPraHN4CCKUX COG,Z[I/IHGHI/Iﬁ N3YYCHHBIX KJIACCOB BCIICCTB,;

— YPaBHCHUA XHUMHYCCKUX peaKuHﬁ, B TOM 4YHCJIIE OKHUCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX, C
IIOMOIIBIO METOJA JICKTPOHHOT'O 6ancha;

®  0Oe30nacHo0OpaUamvCsL:
C XMMHYECKOW TOCYION U JIAOOPATOPHBIM 000PYIOBAaHHEM;

L4 I’lpOGO@Lﬂ’I’lb XUMUYEeCKUul IKCnepumenm.
— HO,Z[TBep)KI[aIOH_II/Iﬁ XUMHYECKHI COCTaB HCOPraHN4CCKUX COG,I[HHGHHﬁ;

— HO,[[TBep)KI[aIOH_[I/Iﬁ XHMHUYECKHE CBOMCTBA N3YYCHHBLIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB,

— TO TMOJYy4eHHI0, COOMpaHWI0O M pACMO3HABAaHHIO Ta3000pa3HBIX BeEmecTB (KHUCIOPOJa,
BOJIOPOJA, YIJIEKUCIIOrO ra3a, aMMHuaKka);

— IO OIPCACICHUIO XJIOPpUI-, CYJ'IB(l)aT', Kap60HaT'I/IOHOB N MOHa aMMOHHs C IIOMOIIIBIO
Ka4CCTBCHHBIX peaxunﬁ;

®  gblHuciAaAms.
— MACCOBYIO JOJIHO XUMHWYCCKOI'O 3JIECMCHTA I10 (bopMyne COCIUMHCHUA,

— MACCOBYIO JOJIO BCHIECCTBA B PACTBOPE;



— Maccy OCHOBHOTO BEIIECTBA 10 U3BECTHOM MaCCOBOM JI0JIM IIPUMECEH;
— 00BEMHYIO JIOJTI0 KOMITOHEHTA Ta30BOM CMECH;

— KOJIMYECTBO BEIECTBA, 00BEM HIIM MacCy BEIIECTBA MO KOJUYECTBY BELIECTBA, 00BEMY MM
Macce peareHToB, WK IPOAYKTOB peaKluy;

®  UCNONL308AMb NPUOOPEMEHHbIE 3HAHUS U YMEHUs 8 NPAKMUYECKOU 0essimelbHOCMU U
NOBCEOHEBHOU HCUSHUL!
— i 06e30MacHOTO OOpalIeHHs] C BEUISCTBAMH W MaTepHajaMd B TOBCEIHEBHOU KU3HU U
IrPaMOTHOTO OKa3aHHS MEPBOM MOMOIIIH IPH 0’KOTaX KUCIOTaMH U IIEJI0YaMHu;

— 117151 OOBSICHEHUSI OT/IEbHBIX (DAKTOB U MPUPOIHBIX SIBICHUM;
— JIJIs1 KPUTUYECKOM OIIEHKH UH(OPMAIIUK O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY.

BbIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTLCH

J XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS XMMHUECKUX 00BEKTOB: HAOIIOACHUE,
U3MepeHue, SKCIIEPUMEHT, MOIETTUPOBAHUE;
. pa3nuyaTh XMMHUYECKHUE OOBEKTHI (B CTaTHUKE):

— XUMHUYCCKUEC DJICMECHTHI U MPOCTHIC BCIICCTBA,

— MeETaulbl U HEMETAUIBI M XapaKTepU30BaTb OTHOCHUTEIBHOCTh IPUHAIIEHKHOCTH TaKHUX
00BEKTOB K TOW WIJIM HHOU IpyTIie;

— OpraHWYecKHe U HEOPTaHUYECKUE COCTMHEHHS,
— TUAPOKCHIBI (KHCIOPOACOACPIKAIINE KUCIOTHI, OCHOBaHUS, aM()OTEPHBIE THIPOKCHIBI);
— OKCHJIBI HeCoJIe00pa3yroIue u cojeoOpasytomniue (KUCI0OTHbIE, OCHOBHBIE, aM(OTEPHBIC);
— BaJICHTHOCTB U CTETICHb OKHCJICHUS;

— CHUCTEMAaTHUYECKUE U TPUBUAIBHBIC TEPMUHBI XUMHYECKON HOMEHKJIATYPHI;

— 3HAKOBYIO CHCTEMY B XMMUH (3HAKU U (HOPMYIIbI, HHACKCHI U KOI(PPUIIMEHTHI, CTPYKTYpPHBIE
U MOJIEKYJIApHBbIE (DOPMYINBI, MOJIEKYJISPHbIE U HMOHHBIE YpPaBHEHHUS pEakIuil, IMOJHbIE U
COKpAaILEHHBbIE HOHHbBIC YPaBHEHHS pEaKIHi, TEPMOXMMHUYECKHE YypaBHEHHUS, O0003HAUYCHMUS
CTETIeHU OKUCJICHUS U 3apsijia HoHa B GOpMYysie XUMHUECKOTO COCIMHEHHS);

. pasznIuyaTh XUMHUYECKUE OOBEKTHI (B JMHAMHKE):
— (usHUecKre U XUMUYECKUE CTOPOHBI MPOIECCOB PACTBOPSHHUS M AUCCOIIUAIIIH;

— OKHUCJIIUTCIIbBHO-BOCCTAHOBHUTCIIbHBIC PCAKIIMU U pCaKIITNH O6M6Ha;
— CXEMbI U YPAaBHCHUA XUMHUYCCKUX peaKHHﬁ;

L COOTHOCHUTH:
— SK30TCPMHUUCCKUC PCAKIIUN U PCAKIITUU TOPCHUA,

— KaTaJIUTHYCCKHUEC U (I)epMeHTaTI/IBHLIe pPCaKkuunm;
— MCTaJll, OCHOBHBIN OKCHJ, OCHOBAaHHE, COJIb,

— HEMCTaJll, KHUCIOTHBIN OKCH I, KMCJI0Ta, COJIb,



— CTPOEHHE aTOMa, BHJ XUMHUYECKOW CBS3H, THII KPUCTALTUYECKON peméTku U pu3nvecKue
CBOICTBA BEIIIECTBA;

— HAXO’KJICHUE 3JIEMEHTOB B IIPUPO/IE U IIPOMBILLIEHHBIE CIIOCOOBI UX NOJTYYEHUS;
— HEO0OXOAMMOCTh XUMHUYECKOTO IMPOU3BOACTBA M TPEOOBAHHH K OXpaHe OKPYXKAIOIIEH Cpebl;

— HEO0OXOJMMOCTh MPUMEHEHHUSI COBPEMEHHBIX BEUIECTB M MAaTEPHUAJIOB U TpeOOBaHUI K
310POBBECOECPEIKECHHUIO;

J BBIJIBUTaTh U OKCIEPUMEHTAIBHO IIPOBEPATh THIOTE3bl O XUMHUYECKHMXCBOMCTBaX
BELIECTB HA OCHOBE MX COCTaBa, CTPOEHUS U IPHHAUICKHOCTH K OIPEAEIEHHOMY Kiaccy
(rpymme) BeIecTs;

J IIPOrHO3UPOBATh CIOCOOHOCTD BELIECTBA MPOSIBJIATH OKHUCJIUTENbHbIE
WJIMBOCCTAHOBUTENbHBIE CBOWCTBA C YUETOM CTENEHEW OKMCIEHHS AJIEMEHTOB,BXOSIIUX B €r0
COCTaB, a TAK)KE MIPOAYKTOB COOTBETCTBYIOIUX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINN;

L4 COCTaBJIATDH YpaBHCHUA peaKuHﬁ C ydaCTHEM THUIIMYHBIX OKHCIUTEICH
M BOCCTAaHOBUTEJICH HA OCHOBE OJICKTPOHHOI'O 6ancha;
L OIIPCACIIATD BO3MOXHOCTbH MMPOTCKaHUA XUMHUYCCKUX peaKHI/Ifl Ha OCHOBC

NEKTPOXUMHYECKOTO  PsiIa  HANPSDKEHWM  METAIOB, psAa  DJIEKTPOOTPULIATEIIEHOCTH
HEMETAIIJIOB, TaOJIULIBI PACTBOPUMOCTH U YU€Ta YCIOBUN MPOBEIACHUS pEeaKLIUii;

o MIPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYIIaM U ypaBHEHUSIM:
— 117151 BBIBOJIA (POPMYIIBI COETUHEHUS TI0 MACCOBBIM JIOJISIM AJIEMEHTOB;

—JIs1 IIPUTOTOBJICHUSA pacTBOpPa C UCIIOJIB30BAHUEM KPUCTAJIJIIOTUAPATOB,

— TSl HAXOKJIEHUS TOJIM BBIXOJA MPOAYKTa PEAKIIUU M0 OTHOIIEHUIO K TEOPETHUECKU
BO3MOXXHOMY;

— C WCToJib30BaHueM TpaBua [ eii-Jltoccaka 00 00bEMHBIX COOTHOIICHUSIX Ta30B;
— C UCIOJIb30BAaHUEM MOHATUH «KMOJIb», «XMMOJIbY, «UUCIO ABOTAIPOY;
— M0 TEPMOXUMUYECKUM YPABHEHHSIM PEaKLIUU;

L4 IIpOBOAUTDH XUMHWYECKUH OKCIICPUMCEHT C HCYKOCHUTCIIbHBIM CO6J'II-OI[CHI/I€M IMpaBUJI
TEXHUKU 0€30MacHOCTH:
— I10 YCTAaHOBJICHHUIO KQYE€CTBECHHOTI'O 1 KOJIMYCCTBEHHOI'O COCTaBa COCIMHCHUS

— IIPpH BBIIIOJIHCHHUHU UCCIICA0BATCIILCKOI'O IIPOCKTA,
— B JJOMAIIHUX YCJIOBUAX;

° HCIIOJIb30BaTh MPUOOPETEHHBIC KIFOUEBBIC KOMIICTCHIIUU VIS BBIMOJHEHUSAIIPOCKTOB H
y4eOHO-HCCIeIOBATENIbCKUX PabOT MO U3YYEHHUIO CBOMCTB, CIIOCOOOBIOTYUEHHUS U PACTIO3HAHMUS
BEIIECTB;

° OTpEeNeNsiATh  HCTOYHHKH  XUMHUYECKOW  HHQOpMAIUMHM,  MPEICTaBIsITh  CIUCOK
MH(QOPMALIMOHHBIX PECYpcOB, B TOM UYHCI€ U HAa HWHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(OPMALMOHHBINA TPOAYKT U MPE3EHTOBATH €r0;

° OOBEKTUBHO OIIEHMBaTh HWH(MOPMALIMIO O BEIIECTBAX M XUMHYECKUX Mpolieccax,
KPUTHYECKH OTHOCHUTCS K TICEBIAOHAyYHOW WH(pOpMalUM, HEI0OpPOCOBECTHOW peKiIaMe B
CpeaCcTBaX MaccoBOM HH(pOPMAIIUH;

° CO371aBaTh MOJICTH M CXEMBI JJIsl pelIeHUs yUeOHBIX U MO3HABATENBHBIX 3a/1a4.



Coaepikanue y4eOHOI0 npeaMera, Kypca

Tema 1. «[lepBoHaya/ibHbIE MOHATHSA U 3aKOHBI XMMHUMW» (20 YacoB)

Tena u BemectBa. CBOMCTBa BeIECTB. OTAJOHHbIE (U3UYECKUE CBOMCTBA BEILECTB.
Marepuansl 1 MaTepuaioBesieHre. Posib XuMuu B )KU3HE COBPEMEHHOT0 00miecTBa. OTHOIICHNE
oOrmiecTBa K XUMHU: XeMODIIUS 1 XeMO(pOOHsI.

Metonel u3yuenuss xumuu. HaGmionenue. DxcnepuMeHT MogenupoBanue. Monenu
MaTepHUaIbHbIE U 3HAKOBbIE UM CUMBOJIbHBIE.

lazer. JKupkoctu. TBEpable BemiecTBa. B3auMHBIE IEpexobl MEXKIy arperaTHbIMHU
COCTOSIHUSIMU BELIECTBA: BO3TOHKA (CyOiMManus) u fecyOnumanisi, KOHIEHCAIUs U HCTIapeHue,
KpUCTAJIIIN3alUs U TUIaBJICHHE.

®dusnyeckue sBieHus. YucToie BelecTBa U CMECH. | OMOTE€HHbIE Y TETEPOTr€HHbIE CMECH.
Cmecu razooOpasnele, xuakue u TBEpAbIC. CHOCOOBI pa3/ieNieHuss CMECEi: IMEeperoHka, WiIu
TUCTUJUIALMS,  OTCTauBaHWE,  (QWIBTPOBAHMWE,  KPUCTAJUIM3allMsl  WJIM  BBITIApUBAHUE.
Xpomarorpadus. [lpumenenne 3Tux cnoco6oB B 1a00OpaTOPHON MPAKTHKE, HA MPOU3BOJICTBE U B
OBITY.

XUMUYECKUE DJIEMEHTBhl. ATOMBI M MOJIEKYJIbl. [IpocThie M CIIOXKHBIE BEIIECTBA.
Amotponusi Ha ipuMepe Kuciopoaa. OCHOBHBIC MOJOKEHHUS aTOMHO-MOJIEKYJISPHOTO YUCHHS.
Honsl. BemecTBa MOJIEKYASIPHOTO U HEMOJICKYJISPHOTO CTPOCHUSI.

3HaKd (CHMMBOJIBI) XHUMHUYECKHUX 3JeMEHTOB. HMHbopmarms, KOTOpyH HECyT 3HaKu
XUMUYECKUX DJIIEMEHTOB. OTHUMOJIOTHS HAa3BaHMK HEKOTOPHIX XHMHUYECKHX OSJEMEHTOB.
[Tepuoanueckas Tabmuma xumudeckux 3neMeHToB J[. M. MenneneeBa: KOpPOTKONEPHOIHBIN U
JUTMHHOTICPUOAHBIA BapuaHThl. [lepuoabl u rpynmnel. [ 1aBHas u moOoYHAst HOATPYIIIBI, WK A- U
B-rpynmel. OTHOCUTENBHAS aTOMHAs Macca.

Xumuueckue ¢Gopmynsl. Uuaekcsl n koddpdunuentsl. OTHOCUTENIbHAS MOJEKYISpHAs
Macca. MaccoBas 10J1s1 XMHMUYECKOTO 3JieMeHTa B coenuHeHuu. MHbopmanus, KOTOpyO HECyT
XUMHYECKUEe (POPMYIIBI.

BanentHocts. CtpykTypHble (GOpMYynabl. XUMHUECKHE DJIEMEHTbl C TOCTOSHHONH U
MEPEeMEHHON BaJIeHTHOCTHIO. BbiBoA Gopmysbl coeauHeHHs] MO BalieHTHOCTH. OmpeneneHue
BaJICHTHOCTH XWMHUYECKOro »3jeMeHTa 1o Qopmyine BemectBa. (CocTaBieHHe Ha3BaHUU
COCIMHEHUHN, COCTOALIMX U3 JBYX XUMHUYECKHUX OJIEMEHTOB, IO BAJICHTHOCTU. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB.

XUMUYECKUE peakluuu. PeareHTl W MPOAYKTHI peakuuu. [Ipu3Haku XUMHYECKHX
peakuuii. YCioBUS HMX NPOTEKAaHUS U INpeKpamieHus. Peakumm ropeHus. DK30T€PMHUUYECKHE U
SHIOTEPMHUUECKUE PEAKIIUH.

3aKOH COXpPAaHEHHs MACChI BEIIECTB. XUMUYECKHE ypaBHEHUA. COCTaBICHUE XUMHUECKUX
ypaBHeHUH. HpOpMaLus, KOTOPYIO HECET XMMUYECKOE ypaBHEHHE.

Knaccugukanuss XuMHYECKUX peakIMid MO0 COCTaBy M YUCIY pEareéHTOB U IPOJYKTOB.
Tunbl xuMuyeckux peakiuil. Peakuum coeanHeHMs, pa3joXKeHHs, 3aMeIleHuss U OOMeHa.
Karanuzatops! u karaaus.

JdeMoHcTpanuu
e Kosneknus MarepranoB U U3IENUN U3 HUX.
e Mojenu, UCTIONb3yeMbIE Ha YpOoKaX (PM3UKH, OMOJIOTHH U reorpaduu.



OOBEMHBIE U IAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKUX BEIIECTB.

Mogenu KpUCTAIIMYECKUX PEIIETOK.

Cobupanue npubdopa st HOTYIECHHUs T'a3a U MPOBEPKA €ro TepPMETUYHOCTH.

Bosronka cyxoro spfa, noja win HadraiuHa.

ArperaTHble COCTOSIHUSI BOJIBI.

Pa3nenenue 1ByX HECMELINBAIOIINXCS JKUKOCTEN C IOMOIIBIO JEIUTEILHON BOPOHKHU.
Juctumstop u ero padoTa.

YcranoBka st GuIbTpoBaHUA U €€ padoTa.

YcTaHoBKa /1715 BeITapUBaHUs U €€ padorTa.

Komnnekuust ObITOBBIX MPUOOPOB A1 GUILTPOBAHUS BO3TyXa.

Paznenenne kpacsmero BemiecTBa (¢uioMacTepa € TOMOIIbIO MeToga OyMaXKHOM
xpoMarorpadum.

Monenu anioTponHbIX MOJU(PUKALIUN YIIIepoa U Cephbl.

[Tonyyenue o30Ha.

Hoprpers 1. 5. Bepuenuyca u JI. . Menneneesa.

KopoTkonepnoiHbIil ¥ JUIMHHONIEPUOIHBINA BapuaHThl nepuoaudeckor cucremsl 1. M.
Menneneena.

KoHcTpyrnpoBaHue mapocTepKHEBbIX MOJENIENH MOTEKYI.

Amnmapat Kunma.

Paznoxxenne 6uxpomara aMMOHUSI.

I'openue cepbl 1 MarHMEBOM JICHTHI.

[Hoptpetst M. B. Jlomonocosa u A. JI. JIlaByasbe.

OneITHI, MUTIOCTPUPYIOIIKE 3aKOH COXPAHEHUS MAcChl BELIECTB.

I'openne d¢ochopa, pacTBOpeHHE MPOAYKTAa TOPEHUS B BOJE M HCCIEAOBaHME
IIOJIy4EHHOTO PacTBOPA JAKMYCOM.

BsauMonelicTBre CONAHON KUCIOTHI C IIMHKOM.

[Monydyenue runpoxcuaa meau(1l) u ero pasznoxeHue npu HarpeBaHUH.

JlaGopaTopHble ONBITHI

* O3HaKOMJICHHUE C KOJUIEKIMEH 1a00paToOpHOi MOCY/IbI.

* [IpoBepka repMeTUYHOCTH MPUOOPA IS MOJTyYEHHS Ta30B.

* O3HaKOMJICHHE C MUHEpaJaMu, 00pa3yrOIMMH IPAHHUT.

* [IpurotoBiieHne reTeporeHHON CMECH MOPOIIKOB CEPHI C KEJIE30M U UX pa3JiesieHuUE.

* BzaumozeiicTBre pacTBOPOB XJIOPUIOB U UOIUIOB KaJlKs C paCTBOPOM HUTpaTa cepedpa.

* [Tonyuenue runpoxcuna meau(Il) u ero B3aumoieiicTBIE ¢ CEPHOIT KHCIOTOM.

* BzaumoeiicTBre pacTBOpa COJIbI C KUCIOTOM.

* [IpoBepka 3aKoHa COXpaHEHHS MAacChl BEIIECTB Ha MPUMEpE B3aWMOACUCTBUS MIEIOYH C

KHCJIOTOMH.

® HpOBepKa 3daKOHAa COXpPaHCHHUA MACChl BCUICCTB HA IIPUMCEPC B3aHMOHeﬁCTBHH MIEJI0UH C

conbto xenesa(Ill).

* Pa3noxeHue nepokcuaa BOAOpoaa ¢ momolnsio okcuaa maprania (1V). 11.3amenienue

JKCJIC30M MEIU B MEIHOM KYIIOPOCC.

IIpakTnyeckne padoThl

1. IpaBuna TeXHUKH GE30MACHOCTH M HEKOTOPBIE BUIbI PA0OT B XUMUUECKOW 1ab0paTOpHH

(kabuHeTe XUMHUN).

2. HaGnronenue 3a ropsiiieil cBe4oi.
3.AHanu3 nouBbI(aHajor paboThl «OUNCTKA TTOBAPEHHOM COIINY).

Tema 2 «BaskHeiilue npeacTraBuTe/ M HeOpraumyeckux BemecTs. KonuvecrBeHHbIe

oTHomeHust B xumumn» ( 18 yacos)



Cocras Bo3ayxa. [Tonstie 06 00bEMHOIT 1071€ () KOMIIOHEHTA IPUPOTHOM ra30BOM CMECH
— Bo3ayxa. Pacuér 06pémMa KOMIIOHEHTA T'a30BOM CMECH 110 €ro 00BEMHOM J10J1€ U HA00OPOT.
Kucnopoa. O3zon. [Tonyuenne kucnopoaa. CoObupanue u pacro3HaBaHHE KUCIOPOIa.
XUMHUYECKUE CBOMCTBA KUCIOPOA: B3AUMOJAEHCTBUE C METAJJIAMH, HEMETAJUIAMU U CIIOKHBIMHU
BelecTBamu. [Ipumenenue kucinopoaa. KpyroBopot kuciopojia B Ipupo/e.

Oxcuapl. OOpa3oBaHKe Ha3BaHUK OKCHUIOB 0 UX Gopmynam. CocraBienue Gopmyit
OKCHJIOB I10 UX Ha3BaHUsAM. [IpencTaBuTenu OKCHIOB: BOAA U YIIIEKUCIbIN T'a3, HErameéHas
U3BECTb.

Bonopon B nmpupose. duznueckue U XUMUYECKUE CBOMCTBA BOJOPO/IA, €r0 MOIYYEHUE U
MIPUMEHEHUE.

Kucnotsl, ux coctaB m ux kinaccudukamus. Mamukaropel. Tabmuia pacTBOPUMOCTH.
CepHast ¥ COJSIHASIKUCIIOTHI, X CBOMCTBA U IPUMEHEHHE.

Conu, ux coctaB u Ha3BaHus. PacTBopuMocTh coseil B Boje. IlpencraBurenu comeit:
XJIOpUJ HaTpus, KapOoHaT HaTpusl, pocdaT KanbLusl.

[Tocrosisunas Aoragpo. KommyectBo BemiectBa. Mousb. Momsipuas macca. KpaTabie
€MHULIBI U3MEPEHMsI KOJINYECTBa BEIIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MHJUIUMOJIIpHAsT U
KUJIOMOJISIPHAs MAacChl BEILIECTBA.

Pacuérsl ¢ ncnonb30BaHUEM MOHITUN «KOJMYECTBO BEILIECTBAY», «MOJISIPHAS Maccay,
«MOCTOSTHHAsI ABOTaZpo».

3akoH ABorampo. MouspHblii 00bEM Tra3000pa3HbiX  BemiecTB.  OTHOCHUTENbHAS
IUIOTHOCTH ra3a Mo IpyromMy rasy.

KparHpie enuHHUIBI U3MEPEHHS] — MWUIMMOJSPHBIA M KHJIOMOJISIPHBI OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ MCnonp30BaHMEM MNOHATUH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAsS Maccay,
«MOJIIPHBIN 00BbEM Ta30BY», «IUCIO ABOTAIPO».

I'mapocdepa. KpyroBopot Bozbl B mpupojie. Puznueckre 1 XUMHUIECKUE CBONCTBA BO/IBI:
B3aMMOJEHCTBHUE C OKCUIAMHU.

OcHoBaHus, uX cocrtaB. PacTBopuMOCTh OCHOBaHUW B Boje. M3MeHEHHE OKpacKu
WHJMKATOpOB B WIENOYHOU cpere. [lpencraBurenu 1mienodeil: TMIPOKCUABI HATpUs, Kalaus U
KaJIbLIMSL.

PactBopurens u pactBopéHHOe BemecTBo. PactBopbl. PactBopenue. I'mapartsl.
MaccoBas 1075 pacTBOPEHHOIO BeHIeCTBA. Pacuérbl, CBSI3aHHBIE C UCIIOJIB30BAHUEM MOHSITUS
«MaccoBas J0J1s1 PACTBOPEHHOTO BELLIECTBAY.

JdemoHcTpauuu

Onpenenenue coaepKaHus KUCIOPOia B BO3TyXeE.

[Tonyyenue kucaopoa pa3iokKeHUeM IepMaHTraHaTa Kajlds U epoKCua BoI0poa.
Cobupanue MeToJ0M BBITECHEHUS BO3/1yXa U BOJIBI.

Pacno3naBanue kucinopoja.

I'openue maruus, sxenesa, yris, cepbl 1 pochopa B KUCIOPOIE.

Kosnekuust okcuios.

[Tonyuenue, cobupanue u pacrio3HaBaHHE BOJAOPOA.

I'openue Bogopona.

BsaumoneiictBue Bonopoaa ¢ okcugom meau(Il).

Konnekuns MUHEpanbHbIX KHCIIOT.

[IpaBuno pa3baBieHus: cepoil KUCIOTHI.

Komnexuus coneil.

Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBaHUHN U COJIeH B BOJIE.

Hekotopeie MeTaimnbpl, HEMETaNIbl M COEOUHEHUS C KOJUYECTBOM BEIIECTBa,
paBHBIM 1 MOJIb.

Mojienb MoJIsIpHOTO 00BEMA Ta3000pa3HbBIX BELIECTB.

e Komiekiusi OCHOBaHHM.



JlabopaTopHbIe ONbITHI

* [ToMyTHEHUE N3BECTKOBOM BOJIbI IPU IPOIYCKAHNUH YIIIEKUCIIOTO ra3a.

* [TosyueHnue BoOpoa B3aMMOAEHCTBUEM LIMHKA C COJISTHOM KMCIIOTOM.

* Pacrio3HaBaHMe KUCIIOT C TOMOIIBIO UHAUKATOPOB.

* I3MeHeHre OKpacku MHIMKAaTOPOB B LIEIOYHOMN CpeJie.

* O3HakoMJIEHHE C IIpenapaTaMy JIOMAalllHEeN WM HIKOJIbHOM alTeuKu: pacTBOpaMu
MEpPOKCHJIa BOJIOPOJA, CIIMPTOBOM HACTOMKHU MO1a,aMMHaKa.

IIpakTnuyeckune padoThl

4. Tlony4yenue, cobupaHue U paclio3HaBaHUE KUCIOPOAA.

5. [lomyuenue, cobnpanue U pacro3HaBaHKUE BOJIOPO/IA.

6. [IpuroroBiieHre pacTBOpa € 33JaHHON MAacCOBOH J10JIeH pacTBOPEHHOTO BEIIECTBA.

Tema 3 «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COeIMHEHUIT» ( 4acoB)

O6006mmenne ceeneHnid 00 oOkcuaax, MX KiIacCU(UKAlMM, Ha3BaHUSIX U CBOWCTBax.
CriocoObl TOTy4eHHS] OKCUIIOB

OcHoBanus, UX Kiaccu(ukaius, Ha3BaHUS M CBOWCTBA. B3ammoielcTBUe C KUCIOTaMH,
KHCIIOTHBIMH OKCHUJAMU U COJsIMHU. PaznokeHne HepacTBOPUMBIX OCHOBaHHH. (CrocoObl
MOJTy4E€HHS] OCHOBAHUH.

Kucnotel, nx kmaccudukammss v Ha3BaHusg. OOIMEe XUMUYECKHE CBOMCTBA KHCIOT.
B3anmopeiicTBie KUCIOT € METAJUITaMH. OJIEKTPOXMMHUYECKHI PSJ HANpPsHKEHUA METaJUIoB.
BzaumopelicTBre KUCIOT ¢ OKCHIAAMH MeTaioB. B3auMoaelcTBUE KHCIOT C OCHOBAaHHSIMH —
peakuus HeWTpanu3anuu. BzammonenicTBue KUCIoT ¢ cosiMu. [lomydeHne OECKUCIOPOIHBIX U
KHUCJIOPOJICOAEPKAIINX KUCITOT.

Comu, wux xnaccupukamuss W CBOWCTBA. B3ammojeicTBue cojied ¢ MeTaulaMu,
0COOEHHOCTH ATHX peakiuii. B3anMmoeicTBre coieit ¢ CosiMu.

'enernueckue psaapl MeTauia M HeMeTaia. ['eHeTMyeckass CBSI3b MEXKIY Kiaccamu
HEOpPraHWYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI
* BzanmMmoeicTBre OKCUIa KaJbIUs C BOJOM.
* [loMyTHEHHE U3BECTKOBOM BOJBI.
* Peakuusi HeUTpanu3aiuu.
* [Tosryaenne ruapokcuaa menu(Il) u ero B3aumoaelicTBUE C KMCIOTOM.
* Paznoxxenue ruapokcuaa meau(Il) mpu HarpeBanum.
* B3anMmopelicTBue KUCIOT ¢ METaJUIaMH.
* B3anMmopericTBHE KUCIIOT C COJISIMH.
* O3HaKOMJICHHE C KOJIIEKIEH COJIeH.
 BzaumopeiictBue cynbdata menu(ll) c xenesom.
* B3aumogencTBue cojeil ¢ COJIAMU.
* ['eHeTnuecKas CBA3b MEXy KJIACCAMHU HEOPraHMYECKUX BEILIECTB HA IPUMEPE COECTUHEHUN
MEJIH.
IIpakTHyeckue padoThl
7.Pemienue 3KkciepuMeHTaNbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCIUHEHUI.

Tema 4 «Ilepuoanyecknii 3aK0H H NEPHOAMYECKAA CHCTeMa XUMHYecKHX d1eMenToB JI.H.
MemnnesieeBa. Ctpoenue atoma» (8 yacoB)
EcrecTtBeHHBIE CceMENCTBA XUMUYECKHUX DJIEMEHTOB: WICJIOYHBIE U IICIOYHO3EMENbHBIC
MeTaJUIbl, TaJIOTeHbI, HHEepTHBIE (O1aropoHble) ra3bl. AMQPOTepHOCTh. AM(OTEPHBIE OKCUIBI U
ruApoKcuabl. KoMIIEKCHBIE COH.

OTKpLITI/Ie I[ H. MeHaeneeBeIM NepUoOaANICCKOIo 3aKOHa U CO3JaHUC UM HCpHOHH‘ICCKOﬁ
CUCTEMBI XUMHWYCCKHX 3JICMCHTOB.



ATOMBI Kak (hopMa CyIIECTBOBAHUS XMMHUYECKHX 3J1eMEHTOB. OCHOBHBIE CBEICHUS O
CTpOCHHMH aTOMOB. JloKa3zaTelbCTBa CIIOKHOCTH CTpoeHHs aromoB. OmbiTel Pesepdopna.
[TnaneTapHast MOIETb CTPOCHUS aTOMA.

CocraB aTOMHBIX siep: NPOTOHBI, HEUTpoHbL. OTHOCHUTENbHAs AaTOMHAas Macca.
B3anmMoCBs3b MOHATHI «IIPOTOH», KHEUTPOHY», KOTHOCUTEbHASA ATOMHAs Maccay.

Mukpomup. OnekTpoHbl. CTpOE€HHE JJIEKTPOHHBIX YPOBHEM aTOMOB XHMHUYECKHX
anemeHToB 1—20. [ToHsTHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

W3oronbl. ®@usnyeckuil cmpica cuMBoiMkU Ilepuoauueckoil cuctembl. CoBpeMeHHas
(dopMynHpOBKa MEPUOTUYECKOTO 3aKOHA. VI3MEHEHHs CBOWCTB AJIEMEHTOB B TEpPHOJAX |
rpymnnax kak QyHKIHsS CTPOEHUS EKTPOHHBIX 000710YEK aTOMOB.

XapakTepucTHKa 3JI€MEHTa-MeTalyla M IEMEHTa-HeMeTalla [0 HX II0JI0KEHUIO B
IIEPUOANYECKON CHCTEME XUMUYECKHX 31eMeHToB [I. M. Menneneesa.

JdeMoHcTpauuu

Paznuanbie hopmbl TaGIHI] TEPUOAMIESCKON CHCTEMBI.
MopennpoBanue noctpoeHus nepuoaudeckon cucremsl /. 1. Menneneena.
Monenu aToMOB XMMHYECKUX 3JIEMEHTOB.
Mopienu aToMOB 3JIEMEHTOB 1—3-T0 MepHOI0B.
JlabopaTopHble ONBITHI

* [Tomyuenue ampoTepHOTO THAPOKCHIA M KCCIICIOBAHNE €r0 CBONCTB.
Tema 5. «Xumudeckasi cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHBIE peaknum» (8uacoB)

WNonnas xumudeckas cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMHM METAJJIOB U HEMETaJUIOB.
CxeMbl 00pa3oBaHUsI MOHHOUW CBSI3M JJIsi OMHAPHBIX COeMWHEHMU. VIOHHBIE KPUCTANIMYECKHE
peméTku U (u3nuecKue CBOWCTBA BEIIECTB C 3TUM TUIOM pemérok. [lonstue o GpopmynbHOI
€/IMHHULIE BEUIECTBA.

KoBanenTHas xumuueckasi CBsi3b. DJIIEKTPOHHbIC U CTPYKTypHbIe (opmyibl. [ToHsTHE O
BaneHTHOCTU. KoBaneHTHas HemnosisipHas cBsizb. CxeMbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U TS
OMHApHBIX coelWHEHUN. MoJeKyaspHble U aTOMHbIE KPHUCTANIMYECKHe PEIIETKH U CBOWCTBA
BEIIECTB C 3TUM THUIIOM PEIIETOK.

SHGKTpOOTpI/H_[aTCJ'ILHOCTb. Psn QJICKTPOOTPUIATCIIbHOCTH. KoBanenTHas [oJIsApHasa
XHUMHNYCCKas CBA3b. I[I/IHOJ'IB. CxeMbl 06p830BaHI/I$I KOBaJIGHTHOM HOHHpHOﬁ CBA3H OJIA 6I/IHapHLIX
COCJIMHECHMH. MOJ'ICKy.]'IHpHBIe H aTOMHBIC KPHUCTAJUIMYCCKUC peI_HéTKI/I H CBOMCTBa BCIICCTB C
O9THUM TUIIOM peHléTOK.

Merannuueckass XUMHYECKas CBSI3b M MeTajId4decKas KpHUCTAJLJINICCKas peméTKa.
CsoiicTBa BCIICCTB C OTUM THUIIOM peH_IéTOK. Enunas npupoaa XuMHUYCCKUX CBSI3€EH.

Cremnenb OKUCICHUS. CpaBHeHI/Ie CTCIICHU OKHCJIICHUA WU BAJICHTHOCTH. HpaBI/ma pacqéTa
CTEIIEHEW OKHUCIICHUS 10 (I)OpMy.]'IaM XHUMHUYECKHUX COSTUHECHHUM.

OKHCITUTEITbHO-BOCCTAHOBUTEIILHBIC peaKuHH.OnpezLeneHHe CTEIIEHEeM OKHCICHMS I
9JICMCHTOB, 06pa3yr0nmx BCIICCTBA pPa3HbIX KJIACCOB. Peakuimy HOHHOTO oOMeHa U
OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIUH. OKUCIIHTEIb U BOCCTAHOBUTCIIb, OKHUCICHUEC H
BoccranoBieHue. CocraBlIcHHE ypaBHCHI/Iﬁ OKHCIIUTCIIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ
MCTOZAOM JJICKTPOHHOTO Oananca.



JdeMoHcTpanuu

Buneodparments! u cnaiiapl «loHHass XUMUYECKasi CBSA3bY.

Kousnexnus BemecTs ¢ MOHHOM XUMUYECKOM CBA3BIO.

Mogenn HOHHBIX KPUCTAUIMYECKUX PEIIETOK.

Buneodparments! u cnaiinel «KoBaneHTHass XUMHYIECKast CBS3bY.

Kosnexuus BemecTs MOJIEKYISIPHOIO U aTOMHOTO CTPOEHUS.

Mogenn MONEKYJIAPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

BuneodparmenTs! u cnaiinsl «MeTauimdeckas XUMHYECKast CBS3bY.

Komnexuus «MeTauisl ¥ CIUIaBbD».

B3aumoeiicTBre IIMHKA ¢ CEPOi, COSHOW KMCIO0TOH, Xiaopuaom meau (I1).

l'openue maruus.

B3anmoelictBre XJIOPHOU U CEPOBOIOPOJHOM BOJIBI.
JlabopaTopHbIe ONBITHI

* I3rotoBiieHHE MOJIEIN, WIUTIOCTPUPYIOUIEN CBOMCTBA METAJUTMYECKON CBSI3U



TemaTu4eckoe IVIAHUPOBAHME

Noeni/nn

Tema ypoxka

Conepxanue ypoka

Koi-Bo
JacoB

Tema 1. [lepBonavasbHbie xXumMudeckne nousatus (20 yacon)

1

[Ipenmer xumun. Posb

B )KM3HH 4YCJIOBCKaA

XUMHHN

Tena wu BemectBa. CBoiicTBa
BEIIECTB. JTAJIOHHbIE (U3UUYECKHE
CBOMCTBA BelleCTB. Marepuasl
Y MaTepuaIoBe/ICHHE.
XuUMUYECKHUE  SIBJICHUSL. Ponp
XAMHH B JKHU3HA COBPEMEHHOTO
obmectBa. OTHOIIEHHE 00IIECTBA
K XUMUH: XeMo QrITHust "
xemooous.

Hemoncrpaumnu. Komnekuus
MAaTEepHAJIOB U U3JIETIUIA U3 HUX.

Jlaboparopubie onbIThL. 1.
O3HakOMJIEHME €  KOJUIEKIHEH
1ab0paTOPHOM TIOCYBI

Merto AbI U3YUYCHUSA XUMUH

MeTo1bI U3yUCHUS XUMUH.
HaoOmronenue. DKCIIEPUMEHT
MonenupoBaHue. Monenu
MarepuaibHbIe (BEIICCTBEHHBIC) H
3HAKOBBIE (CUMBOJIbHBIC).
Jdemoncrpauuu.Mopenu,
UCIIOJIb3YeMbI€ Ha YpOKax (PU3UKHU,
OuosIoruun u reorpadum.
OObEMHBIE U MIAPOCTEPHKHEBBIC
MOJIETT! HEKOTOPBIX XMMHUYECKUX
BEIIECTB. Monenu
KPUCTAJUTMYECKUX PEIIETOK

Ar PEraTHbIC COCTOSIHMA BEIICCTB

I'a3ml. Kunkocrtu. TBEpapie
BelllecTBA. B3auMHBIE MEepeXobl
BEIIIECTBA W3 OJIHOTO arperaTHoro
COCTOSIHUSI B JIpyroe: BO3TOHKa
(cybnmumanusi) u JecyOnumanus,
KOHIEHCAIIH u HCIapeHue,
KpUCTAJUTM3aIMs | TIJIaBJICHHUE.
JleMmoHcTpanuu. CoOupanue
npubopa UIsl TOTY4YeHHUS Traza |
MpoBEepKa €ro TrepMETUYHOCTH.
Bosronka cyxoro nbaa, wojga Wiu
Ha(TanuHA. ArperaTHbie
COCTOSIHHS BOJBI.

JlaGopaTtopHble  ombITBI. 2.
[Tposepka TEPMETUYHOCTH
npubopa i NOTy4eHUs Ta30B

Ilpaxmuuecxas paboma 1 TlpaBuna
TEXHUKH 0€30MaCHOCTU U
HEKOTOpbIE BUIBI PadOT B

[IpaBuna TexHUKH OE30MACHOCTH U
HEKOTOpbIe BUIBI paboT B
XUMHUYECKOH 1abopaTtopuu




XUMUYECKOH J1abopaTopuu
Ipaxmuuecxas paboma No2
Habnronenue 3a ropsimeit cBeyot
(BOM)

(kaObUHETE XUMUN)

DOu3nvecKue SBJICHUS — KakK
OCHOBA PA3/EJICHUS CMECEN B
XUMUHU

®usnueckue sBIeHUSA. YUuCThbIE
BEILIECTBA U CMeCHU. [ OMOTeHHbIE U
rereporeinpile  cMmecu.  Cmecu
ra3o00pa3HbIe, KHUJIKHE U TBEPBIE.
CriocoObl  pasfesieHuss CMeceid:
NEPEeroHKa, WM  JTUCTHILISAIUS,
OTCTaWBaHUE, buIbTpOBaHHE,
KPUCTAILTH3AIUS WA
BBITIapUBaHue.  Xpomarorpadus.
[Ipumenenne  3TMX  crnocoOoB
paszneneHus cMecelt B
nabopaTOpHOM  TIpaKTUKE,  Ha
IPOU3BOJICTBE U B OBITY.
Jdemoncrpaumnu. Paznenenue npyx
HECMEIIMBAIOIINXCS KHUIKOCTEH C
MMOMOIIBIO JIETTUTEIIbHOW BOPOHKH.
Huctumstop wu  ero  pabora.
VYcranoBka A QUIBTPOBAHUS U
e€ paborta. YcraHoBKa I
BBIlIapuBaHuss u  e€  pabora.
Konneknus OBITOBBIX TpHOOPOB
Uis  (QUIBTPOBaHMSI  BO3JAyXa.
Pa3znenenue kpacsmiero BemiecTBa
doMacTepa ¢ MOMOIIBIO METOAA
OyMa)KHOU XpomaTtorpadumu.
JlaGopaTtopHbie ONBITHI.
3.03HaKOMJICHHE C MHUHEpaJlaMH,
00pa3yromumMu IPaHUT.
4. [IpuroToBji€HUE TIe€TEPOreHHON
CMECH TIOPOIIKOB CEPHI C JKEIE30M
U UX pa3jiejieHue

Ilpakmuueckas paboma 3 (ananoe
pabomwl «Quucmka nosapeHHou
conuy)(BOM)

AHaMn3 1OYBEI

ATOMHO-MOJ'IGKYJ'IHpHOG Y4dC€HHUC.
XHUMHYECKHE DJIEMEHTHI

XHUMHYECKUE DJIEMEHTHI. ATOMBI H
MoJeKyabl. [IpocTeie U CiOXHBIE
BCIIIECTBA. AnnoTtponus Ha
npumepe kuciopoaa. OCHOBHbIE
MOJIOXKEHU S aTOMHO-
MOJIEKYJSIpHOTO  y4yeHus. HOHBIL.
BemectBa  MonekynspHoro - u
HEMOJIEKYJIIPHOTO CTPOEHUS.
JdemoHcTpanuu. Mo aemu
AJUIOTPOITHBIX Mo aupukanui
yriepona u cepsl. IlomydeHue
030Ha

8-9

3HaKM  XUMHYECKUX
[Tepuonnueckas

DJIEMEHTOB.
TabIumIa

3Haku
3JIEMEHTOB.

(CUMBOJIBI)  XMMHYECKUX
WNudopmanus,




XUMHUYECKHUX 23yieMeHTOB  /I.
Menjeneena.

n.

KOTOPYIO HECYT 3HAKU
XMUMHUYECKUX AJIEMEHTOB.
OTHUMOJIOTHS Ha3BaHUN HEKOTOPBIX
XMUMMUYECKUX AJIEMEHTOB.
[lepuoanyeckas TabIuna
XUMHUuUYeckux anemeHToB . U
MenpgeneeBa: KOpPOTKOIIEPHOIHBIN
U JUIMHHOINIEPUOJHBIA BapHaHTBHI.
Ilepuonsr u rpynmnel. I'nmaBHas u
no0oy4Has NOArpymnbl, win A- ub-
TPYILIBI. OTtHocuTenbHas
aTOMHasl Macca.

Jemoncrpauun. Toprpersr M. 4.
bepuennyca u JI. 1. Menneneesa.
KopoTkonepuonslit u
JUIMHHOTIEPUOIHBII BapHaHThI
nepuoanudeckon cucremsl J[. W.
Menneneena

10-11

Xumunueckue Gopmynsl (BOM)

Xumuueckue Gopmynbl. MHIEKCH
u kodhdunmrerTsl. OTHOCUTETBHAS
MOJIEKyJIsIpHass Macca. MaccoBas
JI0JIsI XMMHYECKOTO DJIEMEHTa B
COEIMHEHUH. Hudpopmarus,
KOTOPYIO  HECyT  XMMHYECKHE

bopmyIBI

12

BaneutHocTth

13

CocraBnieHue bopmyn
BasieHTHOCTH (BOM)

110

BajieHTHOCT®S. CtpykTypHas
dopMyna. XuMUYECKHE AIIEMEHTHI
C TOCTOSIHHOM MW TEePEMEHHOM
BaJICHTHOCTHIO. BbIBOJ (hopMyIibl
COCAMHEHUS 1O  BAJEHTHOCTH.
Onpenenenue BAJICHTHOCTH
XUMHUYECKOTO 3JIeMEHTa 1o
dopmyne BemectBa. CocraBieHHE
Ha3BaHUU COCIUHCHUH,
COCTOSIIIUX W3 JBYX XHMHUYECKHX
3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTB.

JleMmoHCTpanum.
Koncrpynposanue
1apOCTEP>KHEBBIX MOAEIIEN
MOJIEKYJT

14

XHMHYECKHUE peaknuun

Xumuueckue peakuuu. PeareHTel u
NpOAyKThl  peakuuu. [lpusHaku
XUMHUUYECKUX PpEaKUUil. Y CIOBUS
UX TPOTEKaHUsT U NPEKpallleHHUs.
Peakuuun  ropenws. Tenmnosoii
s ekt peaxIum.
DK30TepMUYECKUE u
SHJIOTEPMHUYECKUE PEAKIIUH.

JemoncTpanun. Annapar Kunmna.
Paznoxxenne Ouxpomara aMMOHUS.




l'openne ceppl ©M  MarHueBOi
JICHTBI.

JlaGopaTopHble ONBITHI.
5.B3aumonenictue pacTBOPOB

XJIOpUJa HATPUS U UOJUAA Kaus C
pacTBOopoM HHTpaTa cepebpa. 6.
[Honyuenue runpokcuna menu(ll)
U €ro B3aUMOJEHCTBUE C CEPHOM
KUCIIOTOM. 7. B3aumoneiicTBue
pacTBOpa COJbl C KUCIOTOU

15-16

Xumnueckue ypasHeHus(BOM)

3aKoH COXpaHEHUs MacChl
BEIIECTB. XHMHUYECKHE YPABHEHHS.
CocraBienue XUMHUYECKUX
YpaBHEHUM. Wndpopmarus,
KOTOPYIO XHUMHYECKOE
ypaBHEHHE.

Jdemoncrpauuu. Iloptperst M. B.
JlomonocoBa u A. JI. JlaBya3be.
['openne  docdopa. OnbIThI,
WUTIOCTPUPYIOILIKE 3aKOH
COXpaHEHHS MaCChI BETIECTB.
JlaGopaTtopHbie ONBITHI.
8.IlpoBepka 3akOHa COXpPaHEHUS
Macchl BEIIECTB Ha IpUMepe
B3alMOJICHCTBUS ménoyuu u
kucnotel. 9. IlpoBepka 3akoHa
COXpPaHEHHS MAacChl BEIIECTB Ha
npUMepe B3aUMOJEHCTBUS IET0YU
u conm xene3a(Ill)

HECET

17-18

Tunbl XUMAYECKUX peaKIuid

Knaccudukanus XUMUYECKHUX
peaKkuuii 1O COCTaBy M YHCIY
pEareHTOB M TPOIYKTOB. THITBI
XUMHUYECKUX peakiui. Peakiumn
COEIMHEHMS, Pa3IOKECHHUSI,
3aMeNIeHU u oOmeHa.
Karanuzaropsl.

JleMmoHCTpanum. l'openue
docdopa, pacTBOpeHHE MPOIYKTa
TOpPEeHHsI B BOJIE W HCCIEIOBAHUC
MOJIyYEHHOTO PacTBOpa JIAKMYCOM.
Bsaumoneiictsue COJISTHOM
KUCIOTHl C HHMHKOM. [lomyuyenue
ruapokcuaa wmenu(ll) wu  ero
pa3JoXKeHUe MPU HarpeBaHUMU.
JlaGopaTtopusie  ombiThl.  10.
Paznoxenune mepokcusia Bogopoaa
¢ momoibio okcuna Mapraana(lVv).
11. 3amMemicHue >XeIe30M MEIU B
MEJHOM KYIOpOCe

19

[ToBTOpeHue u 0600IIEHNE TEMBI.
[ToaroToBka Kk KOHTPOJIBHOU paboTe

TCCTI/IpOBaHI/Ie, pCUICHUC 3alaY U
BBITIOJTHCHHC ynpaxcHeHHﬁ 10 TEMC

20

Koumponvnaa paboma Ne 1 mo teme «llepBoHavanbHble MOHITHS U




‘ 3aKOHBbI XUMUHN»

Tema 2 BaxHelinue npeacTaBuTe/ I HEOPraHMYECKUX BeleCTB.
KosmuecTBeHHble oTHOEHNsI B Xumum (18 1)

21

Bo3nyx u ero cocras

Cocras Bo3ayxa. [lonstue 06
00BbeMHOM J1071€ () KOMIIOHEHTa
IIPUPOHON ra30BOM CMECH —
BO3/yXa.

Pacuer 06b€Ma KOMIIOHEHTA
ra3oBOM CMeCH 10 ero 00bEMHOM
JI0JI€ U HA0OOPOT.
Hdemoncrpauuu. Onpenenenne
COJIEpKaHMs KUCIOPOJIa B BO3TYXE

22

Kucnopon

Kucnopon. O3on. Ilony4uenue
kucinopona. Cobupanue u
pacro3HaBaHUE KHCIOpOa.
XUMHYECKUE CBOMCTBA KUCIOPOIa:
B3aHMMOJEHCTBHE C METAIJIAMH,
HEMeTaJUTaMH U CIIOKHBIMU
BemecTBamu. [Ipumenenue
kuciopoaa. Kpyrosopor
KHCIIOPO/JIa B IPUPO/IE.
Jdemoncrpauuu. [lonyyenue
KHCJIOpO/Ia Pa3iokKEeHUEM
NepMaHraHaTa KaJus U epoKcua
Bozopoaa. CoOupanue Kucaopoa
METOJIOM BBITECHEHHS BO3AyXa U
BoJIbl. Pacrio3HaBanue kuciaoposa.
I'openue marnus, xenesa, yris,
cepsl 1 pocdopa B KUCTOPOIE.

23

Ilpakmuueckas paboma 4
[Tomy4yenune, coOupanue u
pacrno3HaBaHue kucioponaa (BOM)

[Tonyuenue, cobupanue u
pacro3HaBaHHe KHCIOpoa

24

OKcuanl

Oxkcunnl. Ha3zBanusg okcuaos.
Cocrasiienne (popmMys1 OKCUIOB TIO
ux HazBaHusaM. [IpencraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIbIN a3,
HeTaléHast H3BECTh.
Hdemoncrpaunu. Kosiekius
OKCHIOB.

JlabopaTropHuble onbIT. 12.
[IomyTHEHUE U3BECTKOBOU BOJIBI
IIpU NPONYCKaHUU YTIEKUCIOTO
rasa

25

Bonopon

Bonopon B mpupone. Gusnyeckue
U XMMHUYECKUE CBOWCTBA
BOJIOPOJA, €T0 MOJIyYEHHUE U
IIPUMEHEHHUE.

Jdemoncrpauuu. Ilonydyenue,
coOupaHue U pacro3HaBaHUE
BoJopoaa. ['openue Bogopoa.
BzaumoaerictBue Boiopoia ¢
okcusiom meau(Il).




JlaGopaTopHble onbIT. 13.
[Tonyyenue Bogopona npu
B3aUMOJICHCTBUYU LIUHKA C COJISTHOU
KHCJIOTOMN

26

IIpakmuueckas paboma 5
[Tonyuenue, coObupanue u
pacno3HaBaHue Bogopoga(BOM)

[Tonyuenue, cobupanue u
pacro3HaBaHHEe BOJOPOA

27

Kucnotsl

KucaoTel, nx cocraB u ux
kinaccuduranus. MTaamkatopsl.
Tab6nuia pactBopumoctu. CepHast
U COJISTHAsi KUCIIOTHI, UX CBOMCTBA
Y TIPUMEHEHHE.

Hemoncrpaumnu. Komnekuus
MUHEpaIbHbIX KucaoT.[IpaBuio
paszbaBiieHHs CEpOit KUCIOTHI.
JlaboparopHuble onbIT. 14.
Pacno3naBanue KucCIoT ¢
MTOMOIIHIO MHANKATOPOB

28

Comn

Comn, uX cOCTaB 1 Ha3BaHUS.
PactBoprMoOCTSE coieli B BOJiE.
[IpencraBuTenu coyeit: XJIOPHUI
HaTpus, KapOOHAT KalbIIMs,
docdat Kampus.

JdemoHcTpaumu. Komnexusa
cousieid. Tabnuia pacTBOPUMOCTH
OCHOBaHMI, KHCIIOT U COJICH B
BOJIC

29-30

KonunuecTtso Bemecta (BOM)

UYucno Asoraapo. KomnudectBo
BeniecTsa.  MoJb. MonsipHas
Macca. Kparnsie SIMHHUIIBI
M3MEPEHUs KOJIMYECTBA BEIIECTBA
—  MUJJIAMOJbL MW KHJIOMOJIb,
MUJUTAMOJISIPHAST U KUJIOMOJIIpHASI
Macchl BEIIECTBA.

PacuéTel c HCITOJIb30BaHUEM
MMOHATHUH «KOJIMYSCTBO BEIICCTBAY,
«MOJIsIpHas Maccay, «YHCIIO
ABoraapo».

JleMoHCTpamum. Hexkortopsie
METaJlIhbI, HEMETAJIJIBI H
COCIUHEHHUS C KOJHYSCTBOM
BEIIECTBa, paBHBIM 1 MOJIb

31

MonsipHblil 00bEM ra30B

IIpomMexyTOYHBINH KOHTPOJIb
3HaHMii(3a 1-e momyroue)

3akoH  ABoraapo.  MouspHBIi
00beM Ta3000pa3HBIX BEIIECTB.
OtHocuTenbHAs TMJIOTHOCTH Tasa
10 IPYroMy rasy.

KpatHble equHHIBI U3MEpPEHHUS] —
MUJUTAMOJISIPHBIHA u
KUJIOMOJISIPHBII 00BeMBI
ra3000pa3HbIX BEIIECTB.

Pacuérsl c HCTI0JIb30BaHUEM
MOHITHIA «KOJTUYECTBO BEIIECTBAY,




«MOJISIpPHAs Macca», «MOJISIPHBIN
00BEM Ta30B», «UUCIIO ABOTAAPO».

JdemoHcTpaumu. Monenb

MOJISIPHOT0 00BbEMA ra3oB
32-33 | PacuéThl 10 XUMUYECKAM PacuéTnl C  HCHOJIb30BaHHEM
ypaBHeHusiM (BOM) MOHATUN «KOJIMYECTBO BEILIECTBAY,

«MOJIIpHAs Maccay», «MOJISIPHBIN
00BEM Ta30By, «YUCIO ABOTAIPO»

34 Bopna. OcHoBanus I'unpocdepa. KpyroBopor Boas B
IIPUPOJIE. dusnueckue u
XMMHUYECKHE€  CBOWCTBAa  BOJIBI:
B3aMMOJIEHCTBHE C OKCHIAMHU.

OcHoBanus, nx COCTaB.
PacTtBopuMocTh  OCHOBaHuid B
BOJIE. N3menenne OKpACKH
WHJUKATOPOB B IIEJIOYHOU cpene.
[IpencraBurenu IIEJIOYEH:
TUAPOKCUABI HATpUs, Kalusid |
KaJIbIIHS.

JdemoncTpaumu. Komnekmus
OCHOBAHUH. JlaboparopHbIi

onbIT. 15. I3MeHeHnne okpacku
WMHAMKATOPOB B HIEJIOYHOI cpesie

35 PactBopsI. MaccoBas noina | PactBoputens UM pacTBOPEHHOE
pactBopénHoro Bemiectsa (BOM) BEIIIECTBO. PactBOpBI.
PactBOpeHue. I'mapatsl.
ConbBarthl. MaccoBas HOJIS
pacTBOPEHHOTO BENIECTBA.
Pacuers, CBSI3aHHbBIC c
HCII0JIb30BAHUEM MOHSTHS
«MaccoBasi JI0Js  PacTBOPEHHOIO
BELIECTBAY.
JlabopaTopHblii OIBIT. 16.
O3HakoMJieHHEe C @pernapaTamu
JOMAaITHEN U IIKOJILHOM

anTeYKd — PacTBOPAMH IEPOKCHIA
BOJIOPO/Ia, CIUPTOBOM HACTOMKHU
HOJa U aMMHAKa.

36 Ilpakmuueckas paboma 6 [IpuroroBnenue pacTBopa
[IpuroTtoBnenue pacTBopa 3a/laHHOM MaccoBOM Jonen
3aJJaHHOM MacCOBOM J10JIEN PacTBOPEHHOIO BEILIECTBA
pactBopéHHoro Bemecta (BOM)

37 O6o0menne W cucreMaTusalus 3HaHMA 10 Teme «BaxkHelimue
MPEeACTAaBUTENN HEOPraHNYeCKUX BeuecTB. KomuecTBeHHbIE OTHOLIEHUS
B XUMUI»

38 Konmponvnaa paboma Ne2 mno Tteme «BaxHeilnue mpeacTaBUTENN

HCOPraHN4YCCKUX BCIICCTB. KonnyecTBeHHBIC OTHONMICHUS B XUMUI)

Tema 3. OcHOBHBIE KJIACCHI HeOpraHndecknx coequHennii (10 4)

39 Oxcupl, UX KiaccuuKaus O6o0061eHNe CBEJICHUI 00
XUMUYECKHE U CBOMCTBA OKCHJAX, MX KJIacCH(UKaLUH,




Ha3BaHMAX U cBoiicTBax. CriocoObl
MOJTYYECHHS] OKCUJIOB
JlaGopaTopubie  ombIThl.  17.
BzauMopelicTBue OKCcHIA KaIbIIHS
¢ Bogoi. 18. IlomyrHenwue
HW3BECTKOBOM BOJIBI

40

OcHoBaHnus1, UX KJIacCH(pUKALUs
U XMMUYECKHE CBOMCTBA

OcHoBaHusl, UX KiIaccu(uKalus,
Ha3BaHUS u CBOIICTBaA.
BzamMmopelictBue ¢ KHCIOTaMH,
KHUCJIOTHBIMU OKCHUJAMHU U COJISIMHU.
Paznoxenue HEPaCTBOPHUMBIX
ocHoBaHUU. CrocoObl MOTYYEHUS
OCHOBAHUH.

JlaGopaTopubsie  ombIThbl.  19.
Peakmmst  meditpamuzanuu.  20.
[Honyuenue runpoxcuna wmeau(ll)
"u ero B3aNMOJICHCTBHE C
KHCJIOTOM. 21. Paznoxenue
TUAPOKCHUIA meau(Il) pH
HarpeBaHUU

41-42

Kucnotsl, ux knaccudukanus
U XUMHUYECKHE CBOMCTBA

Kucnotel, ux kimaccupukamus u
Ha3BaHusa. OOmpe XHMHYECKHE
CBOIICTBa KHCJIOT.
BzaumonelictBue KHUCJIOT C
METaJUIaMHU. DJIEKTPOXUMHUYECKHI
pAl  HanpsbDKEHUH  METAJIOB.
BzaumonelictBue KHUCJIOT C
OKCHJIaMU METAJIJIOB.
BzaumonelictBue KHUCJIOT C
OCHOBaHMSIMU — peakius
HeWTpanuzauuu. BzaumopeicTBue
KHCIOT ¢ comsimu.  [lomydenwue
OCECKUCTIOPOTHBIX H
KHCIIOPOJICOACPKAIIMX KUCIIOT.
JlabopaTopHble  onmbITHL.  22.
BzaumonerictBue KHCJIOT c
Merauiamu. 23. B3zaumonelicTeue
KHCJIOT C COJIIMHU

43-44

Comu, ux knaccudukaus
1 XUMHYECKHE CBOMCTBA

Comu, wux xiaccudukamus W
cBoiicTBa. PacTBOpUMOCTb coJjieii B
Bode. BsaumoneicTBue cojield ¢
KHCIIOTaMU U IIEJI0YaMH.
BiaumonetictBue colen c
MeTallllaMM, OCOOCHHOCTH JTHX
peakuumii. B3aumonenicteue comuen
C COJISIMH.

JlaGopaTtopubie  ombIThL. 24,
O3HakOMJICGHHE C  KOJUICKIHEH
COJIIeH. 25. BzaumoeiictBue
cynbdara meau(Il) c xenezom. 26.
BiauMopelicTBue coyei ¢ CosaMu
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T'enernyeckas CBS3b MEXITY
KJlaccaMH HEOPraHUYECKUX
COeIUHEHUN

'enernueckue psapl MeTamaa u
HeMmeTaiia. l'eHeTndeckas CBsI3b
MEX]y KJacCaMU HEOPTaHUYECKUX
BEIIIECTB.

JlaGopaTtopuble ombITBL.  27.
I'enernueckas cBA3b Ha TIpuUMepe
COCAMHEHUN MEIH

46 Ilpaxmuueckas paboma 7 Pemenue | Pemienue OKCIIEPUMEHTATBHBIX
AKCIEPUMEHTAJIbHBIX 33/1a4 110 TeMe | 3a1aq 1o TeMe «OCHOBHBIC KJIACCHI
«OCHOBHBIE KJTacChI HEOPraHWYECKUX COCAMHCHUI
HEOPraHWYECKUX COCTMHEHUIN»

(BOM)

47 O6oOmenue u cucremMaTu3anus 3HaHUUd 10 TemMe «OCHOBHBIE KIIacChl
HEOPraHUYECKHUX COCIMHCHHID)

48 KonTtponsnas padota Ne3 o treme «OCHOBHBIE KI1acChl HEOPraHUYECKUX
COCIMHEHU I

Tema 4 .Ilepuonnyeckuii 3aK0H U ePHOAUYECKAS CUCTEMA XUMUYECKHX
1emenToB .. MenneneeBa. Ctpoenue aroma (8 4)

49 EcrecTBeHHBIE CemelicTBa EcrecTBeHnHbIe ceMelncTBa
XHUMHYECKUX 3JIEMEHTOB. XUMHYECKHUX BJIEMEHTOB:
AMpOTEpHOCTH HIEJIOYHbIE U IEJI0YHO3EMENIbHbIE

METQJIIBI, TaJIOTEHBI, HWHEPTHBIC
(6maropoaHbIe) rasbl.
AMdOTEpHOCTS. AmdoTepHbIC
OKCHUJIbI u TUAPOKCUBI.
KommiekcHble coun.
JlabopaTopubie  onbIThl.  28.
[Tony4yenue ampoTrepHoTO
TUAPOKCUAA U UCCIIEJOBAHHUE €T
CBONCTB

50 OtkpsiTHe nepuoandeckoro 3akoHa | Otkpeitue J[. M. MenneneeBbim

. . MenneneeBbim MepUOINYECKOTO 3aKOHA u
CO3JJaHME UM  [EPHOJIUYECKON
CUCTEMbl XMUMHUYECKUX IIEMEHTOB.
JdemoHcTpaumu. Paznuunelie
dbopMbl  TAOIUIl TIEPUOTUUCCKOM
CUCTEMBI. MonenupoBanue
MOCTPOCHHUS MEePUOINIECKON
cuctemsl /1. 1. MeHaeneeBa

51 OcHOBHBIE CBEICHUS O CTPOCHUN ATOMBI Kak dbopma
aTOMOB CYIIECTBOBaHUS XUMHYECKUX

aneMeHTOB. OCHOBHBIE CBEACHHUS O
CTPOEHUU aTOMOB.
JlokazaTenbcTBa CIIOKHOCTH
CTpOEHUs aTOMOB. OnbITHI

Pesepdopna. [Tnanerapnas moaens
CTPOCHHMS aTOMA.

CocTaB aTOMHBIX SJ€p: HPOTOHBI,
HEUTpPOHBL.  MaccoBoe  4YHCIIO.
CoBpemMeHHOE OIIpEICIIEHHUE
MOHATUSA «XUMUYECKUU DIIEMEHTY.
OtHocuTenbHAs aTOMHasg Macca.




B3anMOCBs3b NOHATUN «IIPOTOHY,
CHEUTPOHY, «OTHOCHUTEIIbHAS
aTOMHas Maccay.

JeMoHcTpanuu. Moaenu
aTOMOB XMMHUYECKUX JIEMEHTOB

52 CrpoeHue IeKTPOHHBIX 0001049ek | MukpomMup. DJIEKTPOHBI.
atomoB (BOM) Crpoenue SHEPreTUYECKUX
YpPOBHEH  aTOMOB  XMMHYECKUX
snementoB 1—20. Tlousitue o
3aBEPIIEHHOM 3JIEKTPOHHOM CJIOE.
53 [Iepnoanueckas cucrema N3oTonbl.  Pu3NYECKUH  CMBICIT
XUMHUYECKnX 3ieMentoB [[. 1. CHUMBOJINKU MEPUOUIECKON
MenneneeBa CHCTEMBI. CoBpemMeHHas
GopMynupOBKa  MEPUOIUYECKOTO
3aKOHa. HN3meHeHnss  CBOICTB
9JIEMEHTOB B MEPHOJAX U TPyMHIax
Kak byHKIIUS CTPOEHHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB.
54-55 | XapakTepucTuka 3JIeMeHTa XapakTepucTuka 3JIEMEHTa-
10 €T0 IMOJIOKEHHUIO MeTajja W dJIeMEHTa-HeMeTallla
B MEPUOUIECKON CUCTEME o X MTOJIO>KEHUIO B
MePUOINYECKOMN CHUCTEME
XUMu4Yeckux oanmemenToB J[. U
Meuneneesa.
JdemoncTpauuu. Moaenn atomMoB
anemMeHToB 1—3 nepuoioB
56 3HadeHHe nmepuoandeckoro 3akoHa | CooOIIeHUsT yJamuXxcs O >KU3HH,
U MIEPUOIUYECKON CUCTEMBI Hay4qYHOU U 00II1eCTBEHHOHI
XHUMHYECKUX JIEMEHTOB nestenpHocTH J[.M. MenneneeBa
. Y. MenneneeBa
Tema S5.XuMuueckasi CBsi3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu (8 u)
57 Honnas xuMu4deckasi CBs3b HonHas xuMudeckas cBsi3b. IOHEL,

00pa3oBaHHBIC aTOMaMH METAJIJIOB
n HEMETaJJIOB. CxeMsbl
00pa3oBaHUsi HMOHHOW CBSI3U IS
OuHapHBIX coenuHeHn. MloHHas
KpUCTAJUIMYECKass  peméTka |
¢duznyecKkue CBOICTBA BEIIECTB C
3TUM TUNOM pewérku. [lonstue o
dbopMynpHOI eIMHUIIE BEIIEeCTBA.

JdemoncTpanuu.

BuneodparmenTs " Clanpl
«MoHHass  XMMHYECKas  CBS3bY.
Konnekmuss BemecTB ¢ HOHHOU
XHUMHYECKOM  CBsA3bI0. Moaenu
HOHHBIX KPUCTAJUTMYECKUX

pemeEToOK
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KoBanenTHas xumMudeckas CBS3b

KoBasieHTHasi XUMHYECKas CBS3b.
ONEKTPOHHbIE U CTPYKTYpHBIE
bopMyITBI. BaneHTHOCTb.
KoBaneHntnas HemoJyisipHasi CBS3b.
Cxembl 00pa3oBaHusi KOBAJICHTHOM
CBSI3U B OMHAPHBIX COCJAMHCHUSX.
MounekynsapHas 1 aTOMHas

KPUCTAJUIMYECKUE  PCLIETKH, U
CBOIICTBA BEIIECTB C 3THM THIIOM
PEETOK.

JdemoHcTpaumu.
BuneodparmenTst " CJIalIbI
«KoBanenTHas XHUMHYSCKas
CBSI3bY. Konnekums  BemiecTs
MOJIEKYJISIPHOTO u aTOMHOTO

cTpoeHus. Moienu MOJIEKYyIIpHBIX
n ATOMHBIX KPHUCTATININYCCKUX
peLEToK
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KoBanentnas HenosnsipHas
U MIOJISIPHAsl XUMHUYECKasi CBA3b

DIIEKTPOOTPUIIATETBLHOCTD. Psifg
ANEKTPOOTPULIATENHHOCTH.
KoBasieHTHas1 HEnosIpHAs

Y TIOJISIPHASI XUMUYECKast CBS3b.
Jumnons. CxeMbl 00pa3oBaHUs
KOBAJICHTHOM TOJIIPHOM CBSI3U

B OMHApPHBIX COETUHEHUSIX.
MonekynsipHas ¥ aTOMHast
KPUCTAJUTMYECKUE PEIIETKU, U
CBOMCTBA BEILIECTB C 3TUM THIIOM
PELIETOK.

JdemoHcTpaumu. Monaemn
MOJIEKYJISIPHBIX u ATOMHBIX
KPUCTAJUTMYECKUX PEIIETOK
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Merannndyeckass XMMHUYECKasl CBA3b

MeTammyeckas
CBS3b n MeTaJuTndecKas
KpUCTaJNIMYECKas pemérka.
CBolicTBa BEIIECTB C STHUM THIIOM
pEIIETKH. Ennnas pUpoIa
XHUMHUYECKHUX CBI3CH.
JemoncTpaunuu. BuaeodparmeHTh
U crnaiael «Meranaudeckas
XHMHUYeCcKas CBA3b». Komnekmus
«MeTamsl U CIIaBBD».
JlaGopaTopHbie onbIThI. 29.
H3roroBneHue Moaeu,
WLTIOCTPHUPYIOIIEH 0COOEHHOCTH
METaJUINYECKON CBSI3H

XUMHUYCCKaA
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Crenens okucnenus (BOM)

Crenenp okucnenus. CpaBHeHHE
CTETIEHH OKUCJICHUS
u BasleHTHOCTH. [IpaBuna pacuéra




CTEIECHEN OKHUCJICHUSI o

dbopmynam XUMHYECKUX
COCIMHEHU M

62 OxucnuTensHo- OKHUCIUTENHHO-

BOCCTaHOBHTEJILHBIC PEAKIIHH BOCCTAaHOBUTEIIHHBIC PEAKIIHH.
Ornpenenenue cTeneHein
OKHUCIICHHS JJICMEHTOB,
00pa3ylomux BEHIECTBA Pa3HBIX
KJIACCOB. Peakuuun MOHHOTO
obmeHa u OKHUCIIUTEIHHO-
BOCCTaHOBUTEITHHBIE peaxIum.
OkucnuTens ¥ BOCCTAaHOBHUTEIb.
OxuciaeHre W BOCCTaHOBJICHHE.
CocraBienue ypaBHEHUI
OKHUCITHTEIILHO-
BOCCTaHOBUTEITHHBIX peaxiuit
METOJIOM 3JIEKTPOHHOTO OanaHca
Hemoncrpaunu. B3zanmoneiictue
ITTHKA C cepoi, COJITHOM
kucnotoit, xmopuaom wmemu(Il).
Tl'openue MarHusi.
Bsaumoneiicteue XJIOpHOM
Y CEpOBOJIOPOTHOM BOJIbI

63 O6oOmenrne u cucreMaru3anus 3HaHWM 1Mo TemaM «llepwonnuecknii
3aKOH U TEepUOJMYecKass CHCTeMa  XUMHUYECKHX  DJIEMEHTOB
. N. MenneneeBa. CtpoeHue atomMa» U «XUMHYECKash  CBS3b.
OKHCAUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIIUID)

64 Konmponvnas paboma Ne4 mo temam «llepuomgudeckuii 3akoH U
nepuoauveckas cuctema xumuyeckux snemeHtoB [[.M. Menneneesa.
Crpoenue atoma» u  «Xumuueckas  CBs3b.  OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHID)

65 HTorosasi KOHTpPoJIbHAs padoTa 3a Kypc 8 kiaacca (NeS)

66-67 | Ynpaxunenus B coctaBienun OBP
(BOM)

68 Nrorosslii ypok

K.p.- 4+2; IIp.p.-7




JIneT koppekTHPOBKH pado4ei NporpamMmMbl

Ne J10 KOppEKTUPOBKHU Croco6 [Tocnie KOppEKTUPOBKU
ypoka KOPPEKTHPOBKHU

o Tema Konnu Tema Koxn | [ara
TemMaTtu | ypoka €CTBO ypokKa u4ec | ypoxa
YECKOM 4acoB TBO

y 4yaco
IUTAaHUD B

OBaHUIO
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