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10 XUMHUU
OCHOBHOE€ 0011ee 0OpaszoBanue 8 — 9 kiacc

[Iporpamma pa3zpaboTaHa Ha OCHOBE:
®enepanbHblii 3akoH oT 29.12.2012 N 273-03 (pea. ot 30.04.2021) "O06 o6pa3oBanuu B Poccuiickoii
®enepanun”
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[Tpuka3z Munob6puayku Poccun ot 17.12.2010 N 1897 (pexn. ot 11.12.2020) "O6 yTBepKaeHUN
benepanbHOrO TOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00111ero oopazoBanus"
"IIpumepHas OCHOBHasi 00pa3oBaTeNibHasl MPOrpaMMa OCHOBHOTO 0011ero oopazoBanus" (ogo0peHa
peuieHreM ¢enepaabHOro ya4eOHO-METOAMYECKOT0 00beIMHeHNS IO 00111eMy 00pa30BaHUI0, IIPOTOKOI
ot 08.04.2015 N 1/15) (pen. ot 04.02.2020)

Xumus. [Ipumepubie padoure nporpammel. [Ipenmernas nuaus yaeouukoB O. C. ['abpuensina, 1. T
OctpoymoBa, C. A. CrnagkoBa. 8—9 kiacchl : yued. mocobue st oomeodpa3oBar. opranuzaiuii / O.
C. I'abpuensn, C. A. CnagkoB — M. : [Ipocsemenue, 2019.

[TpenmeTHas IMHUSA y4eOHUKOB:
e T'abpuemsn O.C., OctpoymoB NU.I'., CnagkoB C.A. Xumus. 8 kiacc. M.: [Ipocsemenne, 2020
e [abpuensn O.C., OctpoymoB W.I'., Cnaakos C.A. Xumus. 9 kinacc. M.: [Ipocsemenune, 2021

Cocrasutens nporpammel: Kpacuosa H.B. — yuntens xumun u 6uosnoruu



TlosicHuTEIBLHASA 3aIMCKA

OO0mas xapakTepucTuKa yueOHOro npeamera
Pabouas nmporpamMmMa cocTaBiieHa B COOTBETCTBUU C:

e [Ipuka3 Munucrepcta odpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadps 2010 r.
N 1897 "O6 yrBepxkaeann deaepanbHOro rocy1apcCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pazoBaHus "

e [lucema Muno6puayku Poccun ot 19.04.2011 1. Ne 03-255 «O BBenenue deaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa 001ero o0pa3oBaHus»

e [IpumepHOI OCHOBHOI 00pa30BaTEIILHON MPOTrpaMMBI OCHOBHOTO 001ero o0pa3oBaHus
(omobpeHnHas pernieHreM GeaepaTbHOr0 Y4eOHO-METOAMYECKOT0 O0BEAMHEHHS 110 00IIEeMY
obpa3zoBanuto (mpotokosn Nel/15 ot 08.04.2015, BXOIUT B CIENMATIBLHBIN TOCY1aPCTBEHHBIN
peecTp MpUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM)

e [Ipuka3 MunuctepcTBa 00pa3oBanus U Hayku Poccutickoii @enepamuu ot 31.03.2014 Ne253
«O06 yTBepxIeHUH (PenepatbHOTO MepeyHs yIeOHUKOB, PEKOMEHTYEMBIX K HCTIOIb30BAHUIO
[IPU pealin3alii UMEIOUINX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX MPOrpaMM
Ha4YaJIbHOTO OOIIIETr0, OCHOBHOT'O O0IIIETO, CPEAHETr0 0011Ier0 00pa3oBaHUsD)

B cooTtBercTBUU ¢ mpukazoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit deaeparuu ot
31.03.2014 Ne253 «OO0 yTBep)aAeHUH (PelepatbHOTO MepeyHs yIeOHUKOB, PEKOMEHIyEMBIX K
MCIIOJIb30BAHUIO MIPH peaIU3alMi UMEIOIUX FOCYAapCTBEHHYIO aKKPeIUTAII0 00pa30oBaTeIbHbIX
MporpamMm Ha4aJIbHOT'O 0OIIET0, OCHOBHOTO O0IIIEr0, CPEAHET0 O0IIero 00pa3oBaHus H3YYCHHE
Kypca «XUMHs» HUCHOIb3YIOTCS YUCOHHUKU:

o Xumus. 8 xiacc: yueonuk/ O. C. I'abpuensa, Octpoymos U. I'., Cnagkos C.A. — 5-¢ u3n.,
crepeoturl. — M.: [IpocBemenue,2020.
e Tabpuensu O.C., OctpoymoB NU.I'., CnagkoB C.A. Xumus. 9 xnacc. M.: I[Ipocsemienue, 2021

B ocHOBY Kypca M0JIOKEHBI CIICAYIONINE HAEH:

e MaTepUAILHOE CAUHCTBO U B3aUMOCBS3b O0BEKTOB U SIBICHHUH TPUPO/IBI;

e Benyllas Pojb TEOPETUUYECKUX 3HAHUM JIJIsI OOBbSICHEHUS U TPOTHO3UPOBAHMS XUMUYECKUX
SBIICHUH, OIEHKU UX MPAKTUIECKON 3HAYMMOCTH;

® B3aUMOCBS3b KAUECTBEHHON U KOJIMYECTBEHHON CTOPOH XUMHUYECKUX OOBEKTOB
MaTepUaIbHOTO MUPA,

® Pa3BUTHC XUMHUYECKOU HAaYKH 1 IPOU3BOACTBO XMMHNYCCKNX BCIICCTB U MaTCPUAJIOB JJIA
YIIOBJIETBOPEHUS HACYIIHBIX MOTPpEeOHOCTEH YeToBeKa U 00IeCTBa, PEIICHHS INT00aTbHBIX
po0JIeM COBPEMEHHOCTH;

® TCHCTHUUYCCKAA CBA3b MCKAY BCIICCTBAMM.

OTHU UAeu pean3yloTcsl B Kypce XUMUH OCHOBHOM IIKOJBI MMYTEM JOCTHUKEHUS CIEAYIONUX eJIei:

. Dopmuposanue y yJamnuxcs XUMAYECKON KapTUHBI MUPA, KaK OPraHWUYECKON YacTH €Tro
LEJIOCTHON €CTECTBEHHO-HAYYHON KApTUHBI.
. Pazeumue mo3naBaTenbHBIX HHTEPECOB, HHTEUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEM

YUYaIIUXCs B MPOLECCE U3YUECHUS] MMU XMMHYECKON HAYKH U €€ BKJIa/1a B COBPEMEHHBIN Hay4YHO-
TEXHUYECKU MTporpecc; GOpPMUPOBAHNE BAXKHEUIIINX JIOTHISCKUX OTEpaIliidi MBIIICHUS (aHATU3,
CUHTE3, 0000IIeHNe, KOHKPETH3aIlHs, CPAaBHEHHE U Jp.) B MPOIIECCe TO3HAHMS CUCTEMbI BaYKHEHIITNX
MOHATHI, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUHU U CBOMCTBAX XMMHYECKHUX BEIIECTB.

. Bocnumanue yoe:xxIEHHOCTH B TOM, YTO MPUMEHEHHE MOJYICHHBIX 3HAHUN U YMEHUH 110
XUMUU ABIISIETCS] OOBEKTUBHOM HEOOXOIUMOCTBIO ISl 6€30MacHOM pabOTHI C BEMIECTBAMU U
MaTepuaiaMH B OBITY M Ha TPOU3BOJICTBE.

. IIpoexmuposanue u peanuzayus BRITYCKHUKAMU OCHOBHOM IITKOJIBI TUYHOM 00pa30BaTeIIbHON
TPAeKTOPHUU: BBIOOP POl 00ydeHHsI B CTapIled MIKoJIe WK TPO(hecCHOHATEHOTO
00pa30BaTEeNbHOTO YUPEKIACHHUS.



® Osnaoenue knoyesviMu KOMnemeHyusAMu . y‘le6H0'HO3HaBaTeJ'IBHBIMI/I, I/IH(I)OpMaI_[I/IOHHBIMI/I,
HCHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATHBHBIMU.

Pa6ouas mporpamma 8 - 9 kiacca pazpaborana Ha ocHoBe [IpumepHoO# paboueit mporpaMmbl 1o
XHUMHUHU B COOTBETCTBUU ¢ TpedoBanusmu OI'OC u opreHTHPOBaHA HA UCTIOIB30BAaHUE yUEOHO-
meroandeckoro komiuiekca O. C. 'abpuensna.

1.IlpumepHas nmporpaMmMa OCHOBHOTO OOIIero 00pa3oBaHus 10 XUMUHU (0a30BbIi YPOBEHB);

2. Xumusi. [Ipumepnsbie paboune nporpaMmsl. [lpeamernas nunus yaeouukos O. C. 'abpuensna, U.
I'. OctpoymoBa, C. A. CinankoBa. 8—9 kiacchl : y4eb. nmocodue 1j1s o0ieo0pazoBar. opranuzaruii /
O. C. I'abpuensn, C. A. CnagkoB — M. : [Ipocsemenue, 2019.

3.1 abpuensn O. C., Ocmpoymos U. I'. HactonbHas KHUTA yuuTelsd. Xumus. 9 k 11.: MeTtoauueckoe
nocobue. — M.: [Ipoca, 2010r

4. Xumus. 9 k 1.: KorTponbHbIie 1 mpoBepouHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus. 9 /
O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p. — M.: JIpocda, 2009r.

S5.Iabpuensn O. C., Ocmpoymos U. I'. U3ydaem xumuto B 9 k 11.: Jlugaktuyeckue Mmarepuanbsl. — M.:
bauk miroc, 2009r.

6.l abpuenan O. C., Awykosa A. B. Pabouas terpans. 9 k 1. K yuebuuky O. C. I'abpuensna «Xumusl.
9%. — M.: Jlpoda, 2012r.

7.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumus B TecTax, 3ajadax, YHIpaKHEHUAX. 88— 9 K.
— M.: poda, 2009r.

®deepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEeNIbHBINA CTAHAAPT MPEIyCMATPUBACT U3yUYE€HUE Kypca
XUMHUH B OCHOBHOM HIKOJIE KaK COCTABHOM 4acTH IpeaMeTHoU obnactu «EcTecTBeHHO-HAYUYHbIE
IPEIMETHD».
Kypc paccuntan Ha 06s13aTenibHOE U3yUdeHHe npeaMera B 00bEéMe 140 yueOHBIX 4acoB 1o 2 yaca B
Henenmo B 8—9 knaccax. Kpome 3Toro, npegycmarpuBaeTcsi M3y4eHHE XUMHH € 7 Kilacca B 00béMe 35
yueOHBIX 4acoB 1o | yacy B HeEIIO.
[IpennaraemMslii Kypc XOTsI U HOCUT OOILEKYJIbTYPHBII XapakTep U HE CTaBUT 3aJauy
npodeccoHaIbHON MOATOTOBKY 00YYaIOINXCsl, TEM HE MEHEE MO3BOJISIET UM OIPEJIEIIUTHCS C
BbIOOpOM Npod st 00ydeHHs B cTapIliel MIKoJie

IInanupyemble pe3y/ibTaThl:

ITo 3aBepuIeHHIO Kypca XUMUU Ha 3Tarle OCHOBHOT'O 0011ero 00pa30BaHUs BBITYCKHUKA OCHOBHOM
IIKOJIbI TOJIKHBI OBJIAJIETh CAEAYIOLUIUMH Pe3yIbTaTaMu:

1. JInyHOCTHBIE Pe3y/IbTAThI:

1) ocosnanue cBOe STHUUECKON MPUHAIICIKHOCTH, 3HAHUE UCTOPUHM XMUMHUH U BKJIa/1a POCCUICKOI
XMMHUYECKON HAYKH B MUPOBYIO XUMHIO;

2) ¢hopmuposarue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHUIO XUMHH; TOTOBHOCTH M CIIOCOOHOCTH
y4alluxcst K CaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE M3YUYEHHBIX ()aKTOB, 3aKOHOB M TEOPH
XUMHH; OCO3HAHHOTO BHIOOPA U MOCTPOCHHUE MHAMBHUAYAILHON 00pa30BaTeIbHON TPAEKTOPHH;

3) popmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPO
ABJIIETCS XMMHUUYECKasi KapTHHA MUPa;

4) onadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON
MPAKTUKHU, B TOM YHCIIE U XUMHUYECKHM,;

5) oceoernue connanbHBIX HOPM, TPABHJI MTOBEICHUS, POJICi U (OPM COIMATBHOM )KU3HHU B COLUYME,
MIPUPOJIE U YaCTHOM KU3HU HA OCHOBE SKOJOTHYECKON KyJIbTYpbl U 0€30IaCHOT'0 0OpaIieHus ¢
BEIIECTBAMH U MaTepHUaIaMu;

6) popmuposarue KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH U B3POCIBIMH B
npoiiecce 00pazoBaTeIbHOM, 0OIECTBEHHO MOJIE3HON, YueOHO-UCCIIe10BaTeIbCKON, TBOPUECKON U
JIPYTUX BUJOB JEATEIbHOCTH, CBA3aHHBIX C XUMHEH.



2. MeranpeaMeTHbIe pe3yJibTaThl:

1) onpedenenue ueneli COOCTBEHHOTO 00Y4EHHsI, TOCTAHOBKA U (hopMyiHpoBaHue I ce0sl HOBBIX
3ajady;

2) niaHuposanue MyTei JOCTUKECHUS KEeIAeMOro pe3yibTarta 00y4eHUs XUMHU KaK TeOPETUIECKOrO,
TaK U HKCIIEPUMEHTAJIbHOIO XapaKTepa;

3) coomnecenue CBOMX NEHCTBUIA C ITIAHUPYEMBIMH PE3YJIbTATAMH, OCYUecmeieHue KOHTPOJISI CBOCH
NESTEIbHOCTH B MPOILIECCe TOCTHXKEHUS pe3yIbTaTa, onpeoeerue Cioco00B NeiCTBU Tpu
BBITOJIHEHUH J1a00paTOPHBIX M MPAKTHUECKUX PAOOT B COOTBETCTBHH C MPABUIIAMHU TEXHUKH
0€e30I1aCHOCTH;

4) onpedenenue NCTOYHUKOB XUMHYECKOI MH(POPMAIIHMH, TOJYyICHUE U aHAIIU3 €€, CO3aHuC
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3eHTAIUS;

5) ucnonvzoeanue OCHOBHBIX HHTEIUICKTYAILHBIX OTICPAIIHii: aHATM3a U CUHTE3a, CPABHEHHUS
CUCTeMaTu3alK, 0000IIeHUsI U KOHKPETU3ALINH, 8bli6/1eHUe TPUINHHO-CIIEICTBEHHBIX CBs3eH U
nocmpoeHue JIOTHIECKOT0 PacCyKICHHU U YMO3aKIIOUEeHUS (MHAYKTUBHOTO, IEAYKTUBHOTO U 110
aQHAJIOTMH) HA MaTepHalie ECTECTBEHHO-HAYYHOI'O CO/IEP KaHNUS;

6) ymeHue co3aaBaTh, IPUMEHSTh U IIPEOOPA30BBIBATH 3HAKKA M CUMBOJIBI, MOJICIH U CXCMBI JIJIS
pelieHus yueOHbIX U MO3HABATENIbHBIX 33/1aY;

7) hopmuposanue v pazsumue SKOJIOTUUECKOTO MBIIUICHHS, YMCHUE IPUMEHSITh €0 B
MO3HABATENIbLHON, KOMMYHUKAaTUBHOM, COIIMATbHON MPAKTHKE U MPOodeCcCHOHATbLHONU OpUEHTAIINH;
8) cenepuposanue et n onpeeieHUe CPEICTB, HEOOXOJUMBIX JUIS UX peaH3alnu.

3. [IpeamMeTHBbIE pPe3yabTaThI:

1) ymenue 0603HaYATh XUMHUYCCKHE 3JICMEHTBI, Ha3bIBaTh UX M XapaKTEPU30BaTh HA OCHOBE
10J10KeHUs B nepuoandeckon cucreme 1. 1. Menneneesa;

2) (hopmyruposarue N3yUCHHBIX MOHATHIA: BEIIECTBO, XUMHUUECKHIA DJIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHUOH, ITPOCTOE U CIOKHOE BEIIECTBO, XUMUYECKAs PEaKIIHsl, BUJIbI XUMUYECKUX PEaKIHi U
T. IL;

3) onpeoenenue no hopmyam cocTaBa HEOPraHUUECKUX M OPraHHUYECKHUX BEIIECTB, BAICHTHOCTH
aTOMOB XMMHYECKHX 3JIEMEHTOB MJIM CTETICHU MX OKHUCIICHUS;

4) nonumanue nHGOPMAIH, KOTOPYIO HECYT XMMHUYECKUE 3HAKHU, (HOPMYIIbI U yPaBHEHHS;

5) ymenue knaccuguyuposams NpocThie (METAILIbI, HEMETAILIbI, OJIATOPOHBIC Ta3bl) M CII0KHBIE
(OuHapHBIE COeIMHEHMSI, B TOM YHCIIE M OKCUJIbI, a TAK)KE THIPOKCHIbI — KUCIIOTHI, OCHOBAHMUS,
amM(OTepHBIE THIPOKCUIBI — U COJIN) BEUIECTBA;

6) popmynuposanue IEPUOANIECKOTO 3aKOHA, 0OBsICHEHUEe CTPYKTYPBI M HH()OPMAIHH, KOTOPYIO
HECET IepUOoIMUEcKasi CHCTeMa XUMHUYecKuX aneMeHToB /1. . MenaeneeBa, packpvimue 3Ha9eHUS
HEPUOINYECKOT0 3aKOHA,;

7) ymeHue xapakmepuz06ams CTPOSHHUE BEIISCTBA — BHJIbI XUMHUYECKHUX CBS3EH M THITBI
KPUCTANTNYECKUX PEIIETOK;

8) onucanue cTpoeHUsI aTOMOB XMMHUYECKUX 3JICMEHTOB C TIOPSIKOBBIMU HOMepaMu 1—20 u 26,
omobpasiceHue NX C TTIOMOIIbIO CXEM;

9) cocmasnenue GopMys OKCHIOB XUMHUUECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM THIPOKCHIIOB;
10) nanucanue cTpyKTYpHBIX GOPMYI MOJCKYIISIPHBIX COSTUHEHUI U (POPMYIIBHBIX SIMHUL] HOHHBIX
COCMHEHUH 10 BaJICHTHOCTH, CTETICHU OKHMCIICHHS WIIH 3apsily HOHOB;

11) ymenue gpopmynuposams OCHOBHBIE 3aKOHBI XUMHU: TOCTOSHCTBA COCTABA BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHSI, COXpPAHEHHUSI MacChl BEIIECTB, 3aKOH ABOTa/Ipo;

12) ymenue gpopmynupoeams OCHOBHBIE TTOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYEHUS U TEOPUH
AIIEKTPOIUTUIECKOH TUCCOIHAIINY;

13) onpedenenue npu3HaKOB, YCIOBUH MPOTEKAHUS M NPEKPALICHUS XUMUYECKIX PEaKIIui;

14) cocmaenenue MONEKYISIPHBIX YPABHEHHI XUMHUECKUX PEAKIINi, TOATBEPKIAIOIINX O0IIUe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX BEIECTB U OTPAKAIOIIUX CBA3H MEXTY
KJaccaMH COeIUHCHMIA,

15) cocmaenenue ypaBHeHU peaKknil ¢ y4acTHEM JICKTPOJIUTOB TaKKe B MOHHOH (opme;



16) onpedenenue N0 XUMHUYECKUM YPABHCHUSAM MPUHAIICKHOCTH PEAKIMN K ONPEACTIEHHOMY TUITY
WIN BUY,

17) cocmaenenue ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA C ITOMOIIBI0 METO/A
AJIEKTPOHHOTO OallaHCa;

18) npumenenue MOHATHIA «OKUCICHUE» U «BOCCTAHOBJICHHE» ISl XapAKTEPHUCTUKU XMMUIECKUX
CBOMCTB BEIIIECTB;

19) onpeodenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIMI XJIOPHI-, CYIb(haT- U KapOOHAT-aHHOHOB U
KaTHOHA aMMOHHUS B PacTBOPE;

20) obwscHenue BIASHAS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA;

21) ymenue xapaxmepuzo8ams NOJI0KEHUE METAIIIOB M HEMETAJUIOB B IEPUOAMYECCKOM CHCTEME
AJIEMEHTOB, CTPOSHHE UX aTOMOB M KPUCTAJIOB, 00MIHe GU3NIESCKAE M XUMUYCCKHIE CBOMCTBA;

22) 0bwsicHeHue MHOTOOOpa3Hsi MPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOITUH C YKa3aHHEM €€ MPHYKH;
23) ycmanognenue pa3iuduil THIPO-, IHPO- U AIMEKTPOMETAIUTYPIUU U ULHIOCMPUPOSAHUE ITHX
pa3auuuii IpUMepaMu MPOMBIIIICHHBIX CIIOCOO0B MOTYYCHHS METAJIOB;

24) ymenue oasamp 001yr0 Xxapakrepuctuky snemenTos |, 1, VIIA rpymm, a Takke Bogopona,
KHCIIOpOJ1a, a30Ta, cephl, pocdopa, yriiepoaa, KpeMHHsI 1 00pa30BaHHBIX HMH MTPOCTHIX BEIIECTB U
BRKHEUIINX COCIMHEHHN (CTPOCHHE, HAXOXKICHUE B IPUPOJIC, IOTyueHHE, PU3NICCKUE U XUMHUECKHIEC
CBOICTBa, IPUMEHEHNUE);

25) ymenue onucvieams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymeHue npouzg00ums XUMHUYECKHE PAaCUEThl C HCIIOJIb30BAHUEM MMOHITUIH «MaccoBast A0JIs
BEIIIECTBA B CMECH», KKOJIMYECTBO BEUIECTBAY», «MOJIIPHBINA 00BbEM» 110 (hOpMyJIaM U ypaBHEHHUSIM
peaKuii;

27) onucanue CBONCTB U MPAKTUYECKOTO 3HAUCHUS U3YUCHHBIX OPraHMUYCCKHUX BEIIIECTB;

28) gvinonnenue 0003HAYCHHBIX B IPOrPAMME IKCIIEPUMEHTOB, PACHO3HABAHIE HEOPTAHUUECKIX
BEIIIECTB 110 COOTBETCTBYIOIIUM IPU3HAKAM;

29) cobniodenue npaBui 6€30MacHON PabOThI B XUMUYECKOM KaOuHeTe (JlabopaTopuH).

OcHoBHoOe coJep;kaHue XUMUM HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus:

8 KJIACC

HauyajbHble NOHATHS U 3aKOHBI XMMHMHU

Tena u BemectBa. CBOICTBa BellecTB. DTalOHHbIE (PU3UYECKHE CBOWCTBA BelllecTB. Marepuaibl 1
MaTepuaioBeeHue. Poib XuMuu B )KM3HU COBpPEMEHHOT0 olniecTBa. OTHOILIEHHE 00I1IeCTBa K XUMHUU:
xemouus 1 xemopoOus.

Mertonbl u3ydenust xumuu. HaGmonenue. DxciepumeHT Moaenuposanue. Mozenu maTepuanbHble U
3HAKOBBIE WJIM CUMBOJIBHBIE.

I'azp1. JKunkoctu. TBEpabIe BemecTBa. B3anMHbIe ITEpEX0Ibl MEKy arperaTHbIMHA COCTOSIHUSMHU
BEIIIECTBA: BO3TOHKA (CyOMuManus) u Jecyoaumanus, KOHJeH AU U UCIapeHne, KpUCTAIIU3alus U
IJIaBJICHUE.

®duznyeckue sBiIeHUs. YncTele BenecTBa U CMeCU. | OMOreHHbIE U reTeporeHHble cMecu. Cmecu
razoo0pasHsie, xKuaKue u TBEpAbIE. CrocoObl pa3eieHHs] CMECEi: IeperoHKa, UiTu AUCTHILISAIINS,
oTCTanBaHue, PUIBTPOBAHNE, KPUCTAIUIM3ALMS WK BhIIapuBaHue. Xpomarorpadus. [Ipumenenue
3THX CIIOCOOOB B 1a00paTOPHOI MpaKTUKE, HA MPOU3BOJICTBE U B OBITY.

XUMHYECKHUE 2IIEMEHTBI. ATOMBI X MOJIEKYJIBI. [IpocThIe U c0kKHBIE BenlecTBa. AJUIOTPONUS Ha
npuMepe Kuciaopoaa. OCHOBHBIE NOJIOKEHUS aTOMHO-MOJIEKYJISIpHOTO yueHus. Monsl. BemecTa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.

3HaKku (CHMBOJIBI) XUMUYECKHX AJ1eMeHTOB. HpopMalus, KOTOpyro HECYT 3HAaKU XUMHUYECKUX
AJIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPBIX XMMHUYECKHX 3JIeMeHTOB. [lepuonnyeckas Tabnuna
XuMHueckux anemeHToB [. . MenaeneeBa: KOpOTKONIEpUOAHBIN U JJIMHHOIIEPUOIHBIN BApPUAHTHI.
[Tepuonsl u rpynmnsl. ['naBHas u noGoyHast moArpynsl, Wi A- u b-rpynnsl. OTHOCHTENbHAs aTOMHAs
Mmacca.



Xumunueckue Gpopmyisl. Uuaekcsl u kodagunueHTsl. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.
MaccoBast 10JisT XUMHYECKOT0 dJIeMeHTa B coeAnHeHn:. MHpopMaIis, KOTOPYIO HECYT XUMHUYECKHE
bopMyIIBI.
BanentHocTh. CTpyKTYypHBIE POPMYITBI. XUMUYECKUE SJIEMEHTHI C TIOCTOSTHHON U IIEPEMEHHON
BaJICHTHOCTHI0. BbIBOJ hOpMyIibl cOeIMHEHHUS 110 BaJleHTHOCTU. Onpe/iesieHrne BaIeHTHOCTH
XUMHYECKOT0 3JIeMeHTa 1o ¢opmysie BemecTBa. CocTaBlieHHe Ha3BaHUN COCTMHEHHN, COCTOSIINX U3
JIBYX XUMHUUYECKHUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTB.
Xumudeckue peakuuu. PeareHTsl 1 MpoayKThl peakuuu. [[pu3Haku XUMUYECKUX peaklyii. Y cIoBus
UX NPOTEKAHMS U MpeKpalleHus. Peakuuu ropenus. OK30TepMUYECKUE U IHAOTEPMUYECKNAE PEAKLIUH.
3aK0OH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYeCKUe ypaBHeHUs. COCTaBlIEHUE XUMUYECKUX YPABHEHUI.
Hudopmarnivs, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.
Knaccugukaius XuMHUECKUX PEaKIUii TI0 COCTaBY M YUCIYy PEareHTOB M MPOAYKTOB. THITbI
XUMHUYECKHX peakiuii. Peakunu coennueHus, pa3aoxKeHus, 3amelienns u oomena. Karanuzaropsl u
KaTaJus.
JemMoHCTpauMu

e Komieknusi MaTepualioB U U3/1€JIUN U3 HUX.
Mopnenu, ucriosb3yeMble Ha ypokax (pu3uku, OM0I0ruu u reorpaguu.
OO0BEMHBIC U MIAPOCTEPKHEBBIE MOJIETTH HEKOTOPHIX XUMHUUECKHX BEIIECTB.
Mogenu KpUCTAIIINYECKUX PEIIETOK.
Cobupanue mpudopa JJs MoIydeHHs ra3a v MPOBEpKa €ro repMEeTHIHOCTH.
Bosronka cyxoro npfa, noja uin HadTaluHa.
ArperatHbie COCTOSIHUSI BOJIBI.
Pa3zpnenenne 1ByX HECMEIIMBAIOIIUXCS KUIKOCTEN C MOMOUIBIO IEIUTEIBHON BOPOHKHU.
Juctunistop u ero padora.
VYcranoBka ans GpunbTpoBaHus U €€ padora.
YcraHoBKa /715 BeITapuBaHus U €€ padoTa.
Konnekuust 6pITOBBIX TpUOOPOB [IJ1s1 PUIBTPOBAHUS BO3IYXA.
Pasnenenue kpacsiiero BemiecTBa ¢aoMacTepa ¢ TOMOIIbIO MeToJa OyMasKHOM
xpomarorpadumu.
Monenu aquIoTpOnHBIX MOAU(PUKAIIUI YrIiepoaa U Cephl.
ITonyuenue o30Ha.
ITopTpeTsl 1. 4. bepuenunyca u /1. 1. Menneneesa.
KopoTkonepnoublil 1 JIMHHONIEPUOAHBIM BapUaHThI Ieproaudeckoi cuctemsl /1. .
Meneneesa.
KoHcTpynpoBaHre mapocTepKHEBBIX MOJEIEN MOJIEKYJI.
Anmnapar Kunna.
Pasnoxenne 6uxpoMara aMMOHUSI.
I'openue cepbl 1 MAarHUEBOM JICHTHI.
[Toptperst M. B. JlomonocoBa u A. JI. JlaBya3be.
OMBITHL, WIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.
['openue dhocdopa, pacTBopeHre NPOAYKTa TOPEHHSI B BOJE U UCCIEI0BaHUE TIOTYYEHHOTO
pacTBopa JJAKMYCOM.
BsauMoelicTBHE COJIITHON KUCIOTEI C IIMHKOM.
e [lonyuenue rugpokcuaa menu(Il) u ero paznoxkeHue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEH 1abopaTOpHOI MOCYIbI.

* [IpoBepka repMeTHYHOCTH NMPUOOPA JIJIs1 TOTyYEHHS Ta30B.

* O3HaKOMJIEHUE ¢ MUHEpallaMH, 00pa3yOLIMMHU ITPaHMUT.

* [IpuroroBiieHnE T€TEPOrE€HHON CMECH ITOPOLIKOB CEPBI C JKEIE30M U UX pa3JIEICHHUE.



* BzaumonelicTBre pacTBOPOB XJIOPUIOB U HOAUIOB KaJIMs C paCTBOPOM HUTpaTa cepedpa.

* [Tomyuenue ruapokcuaa menu(ll) u ero B3aumoelicTBrE ¢ CEPHOM KUCIOTOM.

* B3aumonelicTBre pacTBOpa COJbl C KUCIOTOM.

* [IpoBepka 3aKkOHa COXpaHEHHUs MACCHI BELECTB HA IIPUMEPE B3aUMOJACHCTBHS IIEIOUN C KMUCIOTOMU.
* [IpoBepka 3aK0Ha COXpaHEHHS MacChl BEIIECTB HA MPUMEpE B3aUMOJICHCTBUS MIETOUHU C COJbIO
xeneza(Ill).

* Pazno)keHue mepoKcHIa BOJ0Opoaa ¢ MoMolibio okcuaa mapranma (IV). 11. 3amemnienue xemne3om
MeJU B METHOM KYIOpOCe.

IpakTnyeckune padoThl

1. IlpaBuia TexHUKM 0€30MaCHOCTH M HEKOTOPbIE BU/BI pa0OT B XUMHUECKOM J1abopaTtopuu (kaOuHeTe
XUMUN).

2. HaGmroienue 3a ropsiiieit cBe4oi.

3. AHanu3 mo4Bkl (aHAJIOT PaboThl «OUYNCTKA MTOBAPEHHOW COJINY).

BaxHelmue npeacraBuTe M HEOPraHuYecKux BemecTs. KoimyecTBeHHbIE OTHOLICHUS] B XMMHUH
CocraB Bo3nyxa. [lonsTre 00 00bEMHOM f01€ ((p) KOMIIOHEHTA IPUPOTHON Ta30BOM cMecH —
Bo3ayXxa. Pacuér 00béMa KOMIIOHEHTA Ia30BOi cMecH 10 ero 00bEMHOM J051e 1 HA00OPOT.
Kucnopona. O3on. [Tonyuenne kucinopoaa. CoOupanue u pacrno3HaBaHUE KUCIOPOia. XUMUYECKHUE
CBOICTBA KMCJIOPOAA: B3aUMOJICHCTBUE C METAJNIaMU, HEMETAJUIAMU U CJIOKHBIMU BEIIECTBAMHU.
[Tpumenenue kuciaopona. KpyroBopor kucnopoja B Ipupoze.

Oxcuzpl. O6pa3zoBaHMe Ha3BaHUM OKCHIOB 110 UX Gopmynam. CocTtaBiieHue GopMys OKCUIOB IO UX
Ha3BaHUsIM. [IpencTaBuTeny OKCUI0B: BOJA U YIIIEKUCIbIN Ta3, HeraméHas N3BeCTb.

Bonopon B npupone. dusnueckue 1 XUMUYECKUE CBOWCTBA BOAOPOLA, €r0 IOJIYYEHUE U IIPUMEHEHUE.
Kucnotsl, ux cocras u ux kinaccudukanus. Munukaropsl. Tadnuia pactBopumoctu. CepHasi 1
COJISIHAsl KACJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHus. PactBopumocTs coseil B Boje. [IpencraBurenu coneid: XJiopul HaTpus,
kapOoHaT HaTpusl, pocdar KanbIus.

ITocTostHHas ABoranpo. Kosmuectso Bemectsa. Moub. MonsipHast macca. Kpatasle e quHuUIbI
M3MEPEHUS KOJIMYECTBA BEIECTBA — MWUIMMOJIb U KWJIOMOJIb, MUJUIUMOJISIPHAS. U KWIIOMOJIIpHAst
Macchl BELIECTBA.

Pac4€Trel ¢ NCIIOJIB30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI Maccay, «IIOCTOSIHHAs
ABoraapoy.

3akoH ABoraapo. MomspHblif 00bEM razoo0pa3Hbix BemiecTB. OTHOCHTENbHAS MIIOTHOCTh Ta3a Mo
JIpyromy rasy.

KpatHble eAMHUIBI U3MEPEHUS — MUJUTUMOJISIPHBIN M KMJIOMOJISIPHBIN 00BeMBbI Ta3000pa3HbIX
BEIIECTB.

Pac4€rhl ¢ nCII0JIB30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «KMOJISIPHASI Maccay, «MOJISIPHBIN
00BEM razoBy, «4UCIO0 ABOTAIPOY.

I'mapocdepa. KpyroBopot Bojbl B ipupojie. PU3nuecKkue 1 XUMUYECKHE CBOMCTBA BOJIBL:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBanusl, ux coctaB. PacTBOpMMOCTh OCHOBaHUH B BoJI€. MI3MEHEHUE OKpAaCKH MHAUKATOPOB B
niesogHou cpene. [IpeacraBurenn menoyei: THAPOKCUIbI HATPUS, KIS U KAJIbIIMS.
PactBoputens u pactBopéHHOE BewecTBo. PactBopsl. PactBopenue. ['maparsl. MaccoBas nons
pacTBOpEHHOrO BemlecTBa. Pacy€rel, CBS3aHHBIE C UCIIOJI30BAHUEM MOHSITHS «MaccoBast OIS
pPacTBOPEHHOIO BELIECTBAY.

JleMoOHCTpaL U

Omnpenenenue coiepkaHus KHCIOPOaa B BO3IyXeE.

[Toryuenue Kuciaopoa pa3ioKeHUeM NIepMaHraHaTa Kajusl ¥ epoKCuaa BOAOPOa.
Cobupanue MeToZI0M BBITECHEHHUS BO3IyXa U BOJIBI.

Pacno3znaBanue kucimoposa.

['openue marausi, xenesa, yris, cepsl u pochopa B kuciopoe.



o KoJneKus OKCUIO0B.

e [lomydenue, coOupaHue 1 pacrio3HaBaHUE BOAOPO/IA.

e ['openue Bogopoa.

e BzaumoseiictBue Bogopoaa ¢ okcuaom meau(1l).

e Kouneknuys MUHEpaabHbIX KACIOT.

[TpaBumo paz6aBiieHHs CEpOI KUCIIOTHI.

Konnexuus comnei.

Tabnuia pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHI U COJICH B BOJIE.

Hexotopsie MeTasibl, HEMETaJUIbl U COCIMHEHMSI C KOJIMYECTBOM BEIIECTBA, PaBHBIM 1 MOJIb.
Monenb MossipHOro 00BEMa ra3000pa3HBIX BEIIECTB.

Komnnekuus oCHOBaHHUH.

JlaGopaTopHbie ONBITHI

* [ITomyTHEHHE U3BECTKOBOW BOJBI IIPU MIPOITYCKAHUU YITIEKHACIIOTO Iasa.

* [TonyueHnue BoAOpOa B3aUMOJICUCTBUEM IIUHKA C COJITHOM KUCIIOTOM.

* Pacnio3HaBaHue KUCIOT C TOMOIIbIO MHANKATOPOB.

* I3MeHeHne OKpacKu MHJIMKATOPOB B IIEJIOYHON Cpeie.

* O3HaKOMIJICHHE C TIpenapaTamMu JJOMaITHEH WK IKOJbHON anTeuKu: PaCTBOPAMHU IMEPOKCH 1A
BOJIOPO/Ia, CIIMPTOBOM HACTOMKH MO/1a, aMMHUaKa.

IIpakTuyeckune padoTsl

4. Ionydyenue, coOupanue u pacro3HaBaHUE KUCIOPOA.

5. [lonyuyenue, coOupanue u pacro3HaBaHUe BOJOPOA.

6. IIpuroroBiieHre pacTBOpa C 3aJJaHHOW MacCOBOM JI0JIE€H paCTBOPEHHOIO BEIIECTBA.

OcCHOBHBIE KJIaCChI HEOPraHMYECKUX COeIMHEeHUI

O06o0mIeHne cBeAcHMT 00 OKCHIaX, MX KIIaCCU(PUKAIINU, Ha3BaHUSAX U cBOMCTBaX. CroCOOBI
MOJIyYEHHUS] OKCUJIOB

OcHoBanusl, UX KinaccuduKkays, Ha3BaHUs U CBOIcTBa. B3aumoaeiicTBUE ¢ KUCIOTaMU, KUCJIOTHBIMU
OKCHJAMHU U coJisiMU. Pa3noxxeHne HepacTBOPUMBIX OCHOBaHUI. CIOCOObI MOTYYeHHs] OCHOBAHHIA.
Kucnotsl, ux knaccuduxanus u HazBanus. OOIMe XUMUYECKHE CBOMCTBA KHCIIOT. B3anmopeiicTeue
KHCIIOT C METAJJIaMU. DJIEKTPOXUMHUYECKUI Psijl HAIPSKEHU MeTalioB. B3aumoaencTBre KUCior ¢
OKCHJaMU MeTaiyioB. B3auMoelicTBrEe KUCIOT C OCHOBaHUSIMH — peaKklys HEUTpaau3aluu.
B3aumoneiictBue kucnot ¢ coisiMu. IlonydeHne 0eCKUCIOpOIHBIX U KUCIOPOACOAEPKAIINX KHCIIOT.
Conu, ux kiaccuukanus u cBoiicTBa. B3aumosencTre coseit ¢ MeTaiiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumoaencTeue coiel ¢ COJIsMH.

['eHeTnyeckue psapl MeTallIa U HeMeTaa. [ eHeTruueckas CBA3b MEXy KilacCaMU HEOPTraHUYEeCKUX
BEIECTB.

JlabopaTropHblie ONBITHI

* B3aumoiercTBre OKCHIa KLU ¢ BOJOM.

* [lTomyTHEHHE N3BECTKOBOW BOJBI.

* Peakuyst HEeUTpanu3aluu.

* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anmopeicTBue ¢ KUCIOTOM.

* Paznoxxenue runpokcuaa menu(Il) mpu HarpeBanuu.

* B3aumoercTBre KUCIOT ¢ METaJUIAMH.

* BzauMoznelicTBrE KUCIIOT C COJISIMM.

* O3HaKOMIJIEHHE C KOJUIEKIIUEH COJIEH.

* B3aumopeiictBue cynbdara meau(ll) ¢ xxenesom.

* B3anmopelicTBrE CONEN C COISAMU.

* ['eHeTHUeCKast CBSI3b MEX/y KJJaCCaMU HEOPTaHWYECKUX BEIECTB HA IPUMEPE COSTUHEHUN MEIH.
IIpakTuyeckue padoTnl

7. PellieHne sKCIepUMEHTANIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KIJIACChl HEOPIraHUYECKUX COCTMHEHUI.



Iepuoauveckuii 3aK0OH M MEPUOANYECKAS CHCTeMa XUMUYecKuX dJjiemeHToB /I. U. MenaeseeBa.
CtpoeHue aToma

EcTecTBeHHBIE CEMENCTBA XUMUYECKHUX JIEMEHTOB: IIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAIIBL,
raJloreHbl, UHepTHBIE (01aropoHbIe) ra3sl. AMGPOTEpHOCTh. AM(POTEPHBIE OKCH/IBI U TUAPOKCHIBL.
KomiuiekcHsie conu.

Otkpeoitue Jl. . MenaeneeBsIM MepUOANUECKOTO 3aKOHA U CO3/IaHUE UM MEPUOIMYECKON CUCTEMBbI
XUMUYECKUX DIIEMEHTOB.

ATOMBI KaKk (popMa CyIIeCTBOBAHUS XUMUYECKHUX 371eMEeHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHUH
aToMOB. J[oKa3zaTenbCcTBa CIOKHOCTH cTpoeHus atoMoB. OnbiTel Pesepdopna. [lnanerapuas moaens
CTPOEHHS aToMa.

CocraB aTOMHBIX s/1€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3auMocBs3b NOHATHN
«IPOTOHY, KHEUTPOHY», KOTHOCUTEIIbHAS aTOMHAsI Macca.

Mukpomup. I1ekTpoHbl. CTpOCHHE JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKUX 3J1eMeHTOB 1—20.
[ToHsTHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. ®uznveckuii cMbICi cuMBOJIMKH [leproandeckoit cuctembl. CoBpeMeHHast GOpMYIUPOBKa
MEPUOANYECKOT0 3aKoHa. VI3MEHEHHsI CBOMCTB 3JIEMEHTOB B IEPUOJIaX U TPYMIax Kak QyHKIHS
CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepHucTUKa JIeMEHTa-MeTalla U AJIEMEHTa-HEMETAJUIA 110 UX MOJIOKEHUIO B IEPUOANUECKON
cucreme xuMuueckux aemeHToB /. . Menneneesa.

JleMoOHCTpaL U

Pazimunbie (hopMBI TAOTHIT TEPHOUICCKON CUCTEMEI.

MopenupoBanue nocTpoenus nepuoanueckon cucremsl J. . Menneneesa.

Mopaenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopenu aToMOB 31€MEHTOB 1—3-T0 eproI0B.

JlabopaTropHblie ONBITHI

¢ [Tonydyenne aMm(poTEepHOTO TUAPOKCUIA U UCCIIEIOBAHUE €TO CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHH
Honnast xumuueckast cBsi3b. loHbl, 00pa3oBaHHBIE aTOMaMH METAJJIOB U HEMETANIOB. CXEMBbI
00pa30BaHuUs MOHHOM CBSA3M JUId OMHApHBIX coeAMHEHUH. VIOHHBIE KpUCTAIIIMUECKUE PEIETKU U
¢u3nyecKkue CBOMCTBA BELIECTB C ATUM TUIIOM pelETOK. [ToHsATHE 0 GOpMYIBHON €TUHUIIE BEIIECTBA.
KoBaneHTHas xuMudeckas CBs3b. DIEKTPOHHBIE U CTPYKTypHBbIE GopMyibl. [IoHSITHE O BalEHTHOCTH.
KoBanenrtnas HenossipHast cBsizb. Cxembl 00pa30oBaHMs KOBAJIGHTHOW CBA3M JUIsl OMHAPHBIX
coequHeHN. MOJIEKyISIpHbIE U @TOMHBIE KPUCTAJUINYECKUE PEIIETKU M CBOMCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK.
DNEKTPOOTPULIATENBHOCTD. Psint anekTpoorpunarenbHocT. KoBasleHTHAs NONSpHAs XUMUYECKas]
cBs3b. [unons. Cxembl 00pa30BaHNs KOBAJIEHTHOM MOJISPHOM CBSI3U Ul OMHAPHBIX COETUHEHU.
MonexynsapHble 1 aTOMHBIE KPUCTAININYECKUE PEIIETKH U CBOMCTBA BEILECTB C 3TUM THUIIOM PEIIETOK.
Mertannuueckast XuMU4ecKas CBsI3b U METaJIIMUEcKasi Kpucraminyeckas pemérka. CBoiicTBa BEIIECTB
C 3TUM TUIIOM peIIETOK. Enqunas npupoga XUMHUYECKUX CBA3EH.
Crenens okucieHusi. CpaBHEHUE CTENIEHU OKUCIIEHUS U BaJIeHTHOCTH. [IpaBuiia pacuéra crenenei
OKHCIIEHHS 10 (hopMyIaM XUMHUECKUX COEIMHEHUH.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OrnpeesaeHne cTeneHel OKUCISHUs ISl 2JIEMEHTOB,
00pa3yIoIMX BEIIeCTBa pa3HbIX KJaccoB. Peakinyu HOHHOro 0OMEeHa U OKUCIUTENBHO-
BOCCTaHOBUTENbHbBIE peakMi. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHUH OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKII METOIOM 3JIEKTPOHHOTO
OanaHca.
JleMoHCTpanun

e Buneopparments! u cnaiiapl «MloHHas XUMHYECKas CBSI3b.

e  Kosuleknus BemecTB ¢ MFOHHOM XUMUYECKOH CBSA3bIO.

e Mopenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.



e Buneogpparments! u crnaiiasl «KoBaneHTHasE XUMUYECKast CBS3bY.
e Komieknus BemecTB MOJIEKYJISIPHOIO U @aTOMHOTO CTPOEHHS.
e  Moenu MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
e BuzneodbparMeHTsl U ciaiipl «MeTauinyecKas XUMHUECKask CBA3bY.
e Komeknus «MeTajibl U CIIIaBbI».
e BzaumojeicTBUE IIUHKA C CEPOM, COJITHOM KUCIOTOH, Xmopuaom meau (II).
e ['opeHue maruus.
e B3saumonelcTBUE XJIOPHOU U CEPOBOJOPOAHON BOJBI.
JlaGopaTopHble ONBITHI
* 13roroBiieHrE MOZEIIH, UIUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H

9 KIIACC
IHoBTOpeHue u 0000mIeHNe CBeIeHUI 0 Kypcy 8 kiacca
bunapusie coequnenusi. OKcuabI coieodpaszyronme 1 Heconeodpasyromye. I napoKCHIibl: OCHOBAHHS,
am(OoTepHbIe THAPOKCHUIBI, KUCIOpOAcoAepkKaliue KuciaoTel. CpeaHue, KUCiable, OCHOBHBIC U
KOMILJIEKCHBIE COJIH.
O06o011eHne cBeieHH 0 XUMUYecKuX peakiusax. Knaccupukanus XuMHIeCKUX peakiuii 1o
Pa3IUYHBIM TPU3HAKAM: COCTaBY U YHCIY PEarupyOIIUX U 00pa3yIoNIuXcs BEIIECTB, TEIUIOBOMY
3¢ dexTy, 00paTUMOCTH, U3MEHEHHUIO CTENIEHEH OKUCTICHHS 3JIEMEHTOB, 00Pa3yOIIUX pearupyrolne
BEII[ECTBA, arpEraTHOMY COCTOSTHUIO PEarupyrolux BEIECTB, UCIOJIb30BAHUIO KaTaIN3aToPA.
[TonsiTHE O CKOPOCTH XUMHUECKOU peakiuu. DakTopkl, BIUSIOLIME HA CKOPOCTh XUMUYECKUX
peaKkIuii: mpupoja pearupyromux BeIeCTB, UX KOHIICHTPALHS, TEMIIEPaTypa, MJI0Ia b
CONPUKOCHOBEHUS, HANMUKE KaTanu3aTopa. Karanus.
JleMoOHCTpaL U

e (O3HAKOMIIEHHE C KOJUICKIIUSIMH METAILJIOB U HEMETAILIOB.
O3HaKOMJIEHHE C KOJUIEKLIIUSAMU OKCUOB, KUCIIOT U COJIEH.
3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIIMK OT IPUPOIbI PEarupyIOIIUX BEIICCTB.
3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIIMK OT KOHIIEHTPAI[UU PEarupyroInX BeIecTB.
3aBUCHUMOCTH CKOPOCTH XUMUYECKOU PEaKIMU OT TUIOIAAN COITPUKOCHOBEHHUS pearupyromux
BEIIECTB ((«KHUTISIIIUMA CITOI).

e 3aBUCHUMOCTHh CKOPOCTH XMMHUYECKOMN PEeaKIMU OT TEMIIEpaTyphl pearupyroIInX BEIIecTB.
JlabopaTopHbIe ONBITHI
* B3aumMoielicTBME aMMHUaKa U XJIOPOBOJAOPO/Ia.
* Peakuyst HEUTpanu3auu.
* HaGmronenue temnoBoro 3ggexra peakiiui HeHTpaaIu3aluu.
* BzaumonetictBue cepHoit Kuciotsl ¢ okcuaom meau(1l).
* Pa3noxenue nepokcuia BOAOpoa ¢ MOMOUIbIO KaTana3bl KapToders.
* 3aBHCUMOCTb CKOPOCTH XMMHUYECKOI peaKIuu OT MPUPO/Ibl pearupyroluX BEUIECTB HA IPUMEPE
B3aUMOJICHCTBUS PACTBOPOB THOCYJb(aTa HaTpus U XJopuaa 6apus, THOCYIb(aTa HATPUS U COJITHOU
KHCIIOTBI.
* 3aBHUCUMOCTh CKOPOCTH XMMHUYECKOHN PEaKIIMU OT MPUPOJIbI METAIIOB IIPH MX B3aUMOJICHCTBUU C
COJISTHOM KUCJIOTOM.
* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM PEaKIUu OT MPUPOJIBI KUCIIOT MPU UX B3aUMOJIEHCTBUU C
JKEJIE30M.
* 3aBHCUMOCTh CKOPOCTH XMMHUYECKOHN PEaKIIuu OT TeMIIepaTyphI.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN pEeaKIuu OT KOHIIEHTPALIUH.
* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM PEaKIuu OT TIJIOMIA I COTIPUKOCHOBEHHS PearupyroImx
BEILECTB.
* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM PEeaKIuu OT KaTaIn3aTopa.

XHMHYeCKHe PeaKIH B PACTBOPAX 3J1eKTPOJIMTOB



[TonsiTHe 00 IEKTPOIUTUYECKON JUCCOMMAIIH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI. MeXaHu3M
JUCCOIMAIIMHN AIIEKTPOIUTOB C PA3JIMUHBIM XapaKTepoM CBsi3U. CTENeHb 3JIEKTPOIUTUYECKON
nuccouuanuu. CUIbHbBIE U ca0ble 3JIEKTPOIUTHIL.

OCHOBHBIE TIOJIOKEHUST TEOPHUH ICKTPOITUTUYECKON qucconuanuu. Kiaccudukamnusi HOHOB U UX
cBoiicTBa. KucnoThbl, OCHOBaHMSI U COJIM KaK 3EKTponuThl. X kinaccudukaiys u quccoruanus.
OO0me XUMHYECKUE CBOMCTBA KUCIOT: U3MEHEHHE OKPACKH MHAMKATOPOB, B3aUMOJIEUCTBHE C
MeTaJlJIaMH, OKCUJaMH U THAPOKCUIAMU METAIIJIOB U COJIIMU. MOJIeKysipHbIe U HOHHBIE (ITOJHBIEC U
COKpalI¢HHbIC) YPaBHEHUS PeaKuid. XUMUUYECKHUM CMBICT COKPAIIEHHBIX YpaBHEHUN. Y CJIOBUS
MIPOTEKAHUs PEAKLUA MEXKY JIEKTPOJIIUTAMHU 10 KOHIA. Psi1 aKTHBHOCTH METaJLIOB.

OO0mue XMMHYECKHE CBOMCTBA IICIOYCH: B3aMMOJICHCTBUE ¢ KUCIIOTAMHU, OKCHJIaMU HEMETAILIIOB,
consiMu. OO1IME XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUMN: B3aMMOJCHCTBHE C KUCIOTaMH,
Pa3JIO)KEHUE TPU HArPEBAHUM.

OO61mre XMMHYECKHEe CBOMCTBA CPEIHUX COJIeH: B3aUMOJICHCTBUE C KUCIOTaAMH, IIIEJI0YaMHU, COJISIMU U
MeTaJlaMH. B3auMoaencTBue KUCbIX COJIER CO IIEI0YaMH.

['unponu3 kak 0OMEHHOE B3auMOJIeCTBUE COJIeii ¢ BOAOU. [ 'Maponu3 conu CUabHOr0 OCHOBAHUS U
ciaboit kucnotel. ['maponus conu c1aboro OCHOBaHUA U CUIIBHOM KUCIOTHL. BOIOpOIHBIN MOKa3aTeNb
(pH).

CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCHJIOB M COJICH B CBETE TEOPUHU DIEKTPOIUTUUECKON TUCCOIUAIIUU U
MpeJICTaBICHU 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.

JleMoOHCTpaL U

HcnbiTanue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTb.

3aBHUCHUMOCTD AJIEKTPOIPOBOJTHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPAIIUH.

JIBUKeHHE OKpalIEeHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

Ornpenenenne xapakrepa cpeibl B pacTBOpax COJeH.

JlabopaTropHblie ONBITHI

* Jlucconuanius cinalbIX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIIOTHI.

* lI3MeHeHne OKpacKu MHIMKATOPOB B KUCIOTHOU Cpe/Ie.

* Peakuus HelTpanu3anuu pacTBopa IIEIOUN Pa3InYHbIMU KUCIOTAMH.

* [Tonyuenue ruapoxcuna meau(Il) u ero B3auMoaelicTBre ¢ pa3IuYHBIMU KUCIOTAMHU.

* BzaumoielicTBrE CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

* B3auMo1eliCTBHE KUCTOT C METaJIJIaMU.

» KauecTBeHHas peakiius Ha KapOOHAT-HOH.

* [TonyyeHue CTyIHSI KDEMHUEBOW KUCITIOTHI.

» KauecTBeHHas peakiius Ha XJIOPU/I- UIU CYIb(paT-HOHBI.

* I3MeHeHne OKpacKu MHIMKATOPOB B IEJIOYHOU CpeIe.

* B3auMoIelcTBrE ET0YEH C YIIEKUCIIBIM Ia30M.

» KauecTBeHHas peakiysi Ha KAaTHOH aMMOHMSL.

* [Tonyuenne ruapoxcuaa meau(Il) u ero pasnoxenue.

* BzaumonelictBrue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapokcuaa xenesa(Ill).

* BzaumonelicTBue xene3a ¢ pactBopoM cyibdparta meau(1l).

IIpakT4yeckune padoThI

1. Pemienne skCiepuMEHTANIBHBIX 337124 110 TeME «DJIEKTPOTUTHUECKAS TUCCOIIAALIHSI.
Hemerasibl M MX coeIUHEHNS

CTpoeHre aTOMOB HEMETAJIOB M UX MOJIOKEHHUE B IEPUOANYECKON crucTeMe. Psip
ANEKTPOOTpUIIaTEIbHOCTU. KprcTaminueckue pemeTk HEMETaJIOB — MPOCTHIX BEIIECTB.
®dusndeckue cBOMCTBA HeMeTauioB. O0IIMe XUMHUYECKHE CBOMCTBA HEMETAJIOB: OKUCITUTEIbHBIC U
BOCCTAaHOBUTEJIbHBIE.

["anorensl, CTpoeHUE X ATOMOB U MOJIEKYJT. DU3NYECKUE U XUMUYECKHE CBOMCTBA raJIOT€HOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB raJIOT€HOB B 3aBUCUMOCTH OT UX MOJIO0KEHHUS B IEPUOJUUECKOM
cucreme. HaxoxaeHue rajJjoreHoB B IpUpoOJIe U UX MojydeHue. bruosornyeckoe 3HaueHue 1
MPUMEHEHUE TaJIOr€HOB.



["a1oreHoBOJOPO/BI M COOTBETCTBYIOIINE UM KUCIIOTHI: INIABUKOBAs, COJIsIHAs!, OpOMOBOIOPOIHAS,
nonoBoopoaHas. I'amorenuapl. KauecTBeHHbIE peakliuy Ha rajloreHu1-uoHsl. [Ipumenenue
COEJIMHEHUH raJloreHoB.

O61as xapakrepuctuka 3nemMeHToB VIA-rpynmel. Cepa B ipupojie 1 €€ nojiyueHue. AJI0TpOIHbIE
MOJIU(PUKALMU CEPbl U UX CBOWCTBA. XMMHUECKUE CBOICTBA Cephl U €€ IPUMEHEHHE.

CepoBo1OpO/I: CTPOCHUE MOJICKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, MOIy4YeHHE U 3HAUCHUE.
CepoBonoponHas kuciora. Cynbpuel U Ux 3HaueHue. JIIoMUHOPOPBI.

Oxcup cepoi(1V), cepaucras kucnota, cynbdurel. KauecTBeHHas peakius Ha CyIb(UT-HOH.

Oxkcupa cepoi( V), ceprast kucnora, cynbdaTsl. Kpucramioruaparsl.

CepHast KHCIIOTa KaK CUJIBHBIN 351eKTpoianuT. CBoMCTBA pa30aBiieHHON CEpHON KUCIOTHI KaK TUITMYHON
KHCJIOTBI: B3aUMOJICHCTBUE C METAJUIAMU, OCHOBHBIMU M aM()OTEPHBIMU OKCUAAMHU, OCHOBAHUSIMU U
amM(OTepHBIMU THAPOKCUIAMH, coNisiMU. KauecTBeHHas peakius Ha Cyib(aT-uoH.

OO01ast XxapakTepUCTHKA 3J1EMEHTOB VA-rpynibl. A30T, CTPOSHHE €r0 aTOMa U MOJIEKYJIbI.
dusnyuecKkue 1 XMMUYECKHE CBOWCTBA U TPUMEHEHHE a30Ta. A30T B IPUPOJIE M €r0 OHOJIOTHYeCcKast
pOJIb.

AMMHaK, CTpOCHHE MOJICKYJIbI M (pr3ruecKue cBoiicTBa. AMMUAaYHas BOJA, HAIIATBIPHBIN CIIUPT,
rUJpaT aMMHaKa. JJOHOPHO-aKLIENTOPHBIN MeXaHW3M 00pa30BaHus CBSI3U B KATHOHE aMMOHMSL.
BoccranoBurenbsHbie cBoiicTBa aMMuaka. Coiay aMMOHUS U UX ipuMeHeHue. KauecTBeHHas peakiust
Ha KaTHOH aMMOHHUSI.

Oxcuipl a30Ta: HeCOJIe00pa3yroIIne H KUCIOTHBIE. A30THCTasi KUCIIOTa U HUTPUTHL. A30THAs KUCIIOTA,
e€ nosiyueHue u cpoiicrBa. Hurpartsl.

®docdop, ctpoenue aroma u ayutorponus. Dochuast. Dochun. Oxenn dochopa(V) u hochophas
(opTodocdopHnas) kuciora. Docharsl.

OO01mas xapakTepucTHKa 3eMeHTOB [V A-rpyIibl: 0COOEHHOCTH CTPOSHUS aTOMOB, ITPOCTHIX BEIICCTB
U COCIMHEHUH B 3aBUCUMOCTH OT IOJIOKEHUS JIEMEHTOB B IEPUOAMUYECKON crcTeMe. YTIepo.
AnnorpornHbie MoAu(UKaIUU: anmas, rpagut. AMOpGHBIN yriepoa: caxka, aKTHBHPOBAHHBINA yrOJb.
Ancop6uust. Xumuueckue cBoiictsa yriepoaa. Kokcoxumuyeckoe Npou3BOACTBO U €ro MPOTyKIIHSL.
KapOunpr.

Oxcup yrnepozna(ll): ctpoenue mMosekyiisl, noiaydenue u cBoiicrsa. Oxeun yriaepoaa(IV): ctpoenue
MOJIEKYJIbI, TOJTy4eHHE U CBOMCTBA. YTONbHas KucioTa. Coiau YyrolbHON KUCIOTHI: KapOOHATHI U
ruipokapOoHatTel. TexHuueckas U MUILEeBas COAa.

Opranuyeckast XuMus. YTJI€BOIOPOIbI.

MertaH, 3TaH ¥ NpoMaH Kak NpeeabHble (HACBIIIEHHBIE) YTIeBOJOPOIbl. DTUJICH U alleTUJICH KaK
HenpeenbHble (HEHAChIILIEHHbIE) YTIIIeBOAOPObl. CTpYKTYpHBbIE (GOpMYIIbI BellecTB. [ 'openue
YII€BOAOPOAOB. Peakinu nernpupoBanyst IPEAEIbHBIX YIIIEBOAOPOIOB.

CnupThl. DTUIOBBIM CIUPT, €r0 MOJyYeHUE, MPUMEHEHHE U (PU3HOJIOTHUECKOe IeHCTBHUE.
TpéxaToMHBIN COUPT MIMLEPUH. YKCYCHAs KUCIOTa KaK MpeICTaBUTEIb KApOOHOBBIX KUCIIOT.
Kpemuuii: ctpoenne atoma u HaxoxieHue B npupoje. Cunnuasl U cuiad. CBoiicTBa KpeMHUS.
Oxcun kpemuus(IV). Kpemuuenas kuciora u e€ conu.

[Tpou3BoaCTBO cTekia U eMeHTa. [IpoayKius CUIMKaTHON IPOMBIIIIEHHOCTH: ONITUYECKOE BOJIOKHO,
Kepamuka, papdop, pasac. OnTuyeckoe BOIOKHO.

Hewmerannel B npupoae. @pakiirioHHas NEpEeroHKa KUAKOT0 BO3/1yXa Kak croco0 MoyyeHus
KHCII0po/a, a3oTa 1 aproxa. [lonyuenue pocdopa, KpeMHuUs, XJ10pa, HOAA. DIEKTPOIU3 PACTBOPOB.
[TomyueHue cepHOM KUCIOTHI: CBIPHE, XUMU3M, TEXHOJIOTMYECKask CXeMa, METO]] KUIISAIIETO CIIOs,
NPUHIUIBI TETUI000MEHA, MPOTUBOTOKA M LUPKYIsiuuu. Oneym. [Ipon3BoacTBO aMMHuaKa: ChIpbE,
XUMH3M, TEXHOJIOTHYECKas CXeMa.

JleMoHCTpanun

Konnekuust HeMeTanos.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK HEMETAIIIIOB: aTOMHBIE M MOJIEKYJIIPHBIE.

O30HaTOp M MPUHLUIIBI €70 PaOOTHI.

["'opeHne HeMeTallJIOB — MPOCTHIX BELIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.

OO6pa31pl rajJoreHoB — MPOCTHIX BEIIECTB.



B3aumopaeicTBUe TAIONEHOB ¢ METAJUIAMM.

BriTecHenue xopa 6poMoM WM HOJa W3 PACTBOPOB UX COJIEH.

Konnexkuus npupoIHbIX COEAMHEHUH XJIOPA.

B3auMozeiicTBue cepsl ¢ MEeTauIaMH.

I'openue cepsl B KUCIOPOJIE.

Konnekuus cynbGuaHbIx pya.

KavecTBenHas peakuus Ha Cyab(UA-UOH.

O0ecuBeunBaHNE OKPALIEHHBIX TKAHEH CEPHUCTHIM ra30oM.

B3anmonencTere KOHIEHTPUPOBAHHOM CEPHON KUCIIOTBI C MEJBIO.
OOyrnvMBaHue OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CoctaB BO3ayxan.

Buneodparmentst u cnaiiapl «lITuusu 6azaps.

[Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Pasnoxxenne 6uxpomara aMMOHHUSI.

B3auMozeiicTBuE KOHLIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJBIO.
I'openune u€pHoro nopoxa.

Pa3noxeHune HUTpaTa Kajaus ¥ TOPEHUE B HEM APEBECHOTO YroJIbKa.
O06pa3ibl TpUPOIHBIX coequHeHu (ocdopa.

['openue pocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Tonygyenne 6enoro gochopa 1 UCIIBITAHHE ETO CBOMCTB.

Konnexkuust «O6pa3iibl NpUpOIHBIX COEAUHEHUN YIIIepoiay.

[Toptper H. 1. 3enmunckoro. [lornomenre pacTBOPEHHBIX BEIIECTB UK Ta30B
AKTUBUPOBAHHBIM YIJIEM.

YCcTpoiCcTBO MPOTHUBOTA3A.

Mopenu MoeKysl MeTaHa, 3TaHa, 3TUJICHA U alleTUJICHa.

BsaumopeiicTBue 3tusieHa ¢ OpoMHON BOAON U pacTBOPOM I€pMaHIaHaTa Kajusl.
OO61re XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOU KHCIIOTHI.
KauecTtBeHHast peakiiyis Ha MHOTOATOMHbBIE CIIUPTHL.

Konnexkuust «O0pa3ipl NpUpOIHBIX COEAUHEHUNH KPEMHUS.

Komnekuus crekina, KepaMUKH, IEMEHTA U U3/1€TUH U3 HUX.

Konnekuust npoayKIuu CUIMKAaTHOW MPOMBIIIJIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipou3BOICTBO CTEKIIA U IIEMEHTaY.
Komnexkuus «lIpupoaHele coeqnHEeHNsT HEMETAIUIOBY.

Buneodparments! u cnaiiapl «DpakMmoHHAs IEPETOHKA KUKOTO BO3AYXay.
Buneogparments! u cnaiinsl «llonydyenue Bogopo/a, KUCIOPOAa U raloreHOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

Mopenu anmapaToB AJIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenb KUIsImero cios.

Mosenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparmentsl u cnaiinpl « Ipou3BoACTBO CEpHON KUCIOTHI».
Buneodparments! u cnaiiabl «I[Ipon3BoIcTBO aMMHaKay.

Konnexuust «CpIpb€ A1 NOMy4EHUsI CEPHOM KUCIIOTBI».

JlaGopaTopHble ONBITHI

* Pacrio3HaBaHue raJoreHu1-uOHOB.

» KauecTBeHHbIE peakiuu Ha Cylb(aT-nuoHbI.

» KayecTBeHHas peakiiys Ha KATUOH aMMOHMUSI.

* XMIMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.
» KauectBeHnHble peakuuu Ha (pochar-1oH.

* [TomydyeHnne u cBOWMCTBA YrOJBbHON KUCIIOTHI.



» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [IponyckaHue yrieKucioro ra3a 4yepe3 pacTBOp CHJIMKAaTa HaTPHUsL.
IpakTnyeckune padoThl

2. VI3yyeHne CBONCTB COJITHOM KHCIIOTHI.

3. M3y4yeHue CBOMCTB CEpHOM KUCIIOTHI.

4. IlonyyeHre aMMuaKa U U3y4€HUE €r0 CBONCTB.

5. Ilomyuenue yriekucnoro raza. KauecrsenHnas peaxiusi Ha KapOOHAT-HOHBI.

MeTa/lIbl M MX COCAUHEHUS

ITonoxeHue MeTauioB B IEPUOAUYECKON cUCTEME XUMHUUECKHUX d1aemMeHToB Jl. 1. Menneneesa,
CTPOEHHE aTOMOB U KPUCTAJUIOB METAJUIOB. MeTainyeckasl CBSI3b U METaJUIMYecKasi KpUCTaNINYECKast
peméTka. PU3HUECKre CBOMCTBA METAJLIOB: AIEKTPO- U TEIJIONPOBOAHOCTD, OTPAYKAIOLLAS
CIIOCOOHOCTB, MIIACTUYHOCTD. YEPHBIE U IIBETHBIE METAILIIBIL.

MerTansl Kak BOCCTAaHOBUTENN. DIEKTPOXUMHUUYECKUH Psii HAIpsbKeHUH. B3anMopelicTBre MeTalljioB ¢
HEMETaJUIAMH, OKCUIAMH, KUCIIOTaMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

OO61as xapakTepucTuka 371eMeHTOB |A-rpynbl. OKCHJIbI ¥ THAPOKCHIBI IETOYHBIX METAJIIOB, UX
MOJIy4eHHUE, CBOMCTBA, IPUMEHEHHUE. BaxkHele Coau eT0YHbIX METAILIOB, UX 3HAUEHHUE B IPUPOLE
Y )KM3HU YE€JI0BEKa.

O6mas xapakrepuctuka 31eMeHTOB || A-rpynnbl. OKCHUIBI ¥ THIPOKCHIBI IEIIOYHO3EMETbHBIX
METaJUIOB, UX IIOJIyYEHHE, CBOMCTBA U IPUMEHEHNE. BakHeNIIHe CONMM ET0YHO3EMENIbHBIX
METaJIJIOB, X 3HAUYEHUE B IPUPOJIE U KU3HU YesioBeka. KapOoHaThl U TuApOKapOOHATHI KAIbLIUA.
Bpemennas u noctosiHHas KECTKOCTh BoAbl. CriocoObl ycTpaHeHUs BpeMeHHOU xEcTkocTh. CriocoObl
YCTPaHEHHUS IOCTOSIHHOM KECTKOCTH.

CoenuHeHus amOMUHUS B TPUPoJie. XUMUYECKHUE CBOMCTBA amtoMUHUS. OCOOCHHOCTH OKCUIIA U
TUAPOKCHUIA aTIOMUHUS Kak aM(OTepHBIX coelMHeHul. BaskHelme conu anroMiuHUS (XJIOPHLL,
cynbdar).

OcoOenHocTu cTpoeHus aTroma skesesa. JKeneso B npupoje. Baxkueiiue pyasl xenesa. [lonydenue
yyryHa 1 crainu. Oxkcuabl U ruapokeuast sxenesa(ll) u (1), Comu xxeneza(Il) u (II1). Obnapyxenue
KAaTHOHOB eJe3a B pacTBOpe. 3HAUCHHE COCUHEHUN kKee3a.

Koppo3zus razoBast (xumudeckas) ¥ JIEKTPOXUMHUYECKasi. 3alluTa METaJUIOB OT KOPPO3UH. MeTallyibl B
npupoje. [lonstue o Meramnypruu. YépHas u uBetHas metainyprusi. [lupomeramnyprus,
TUAPOMETAJUTYPTHUsl, dJeKTpoMeTaiuTyprusi. JlomenHsli nporecc. [lepepaboTka 4yryHa B CTalb.
DNEKTPOIN3 PACIIIABOB.

JleMoOHCTpaL U

BzaumopeiicTBre HATpus, TUTHS U KaJbLHS C BOJOM.

I'openue HaTpusl, MarHusl U ’Keje3a B KUCIOPOJIe.

Bcnpiiika TepMUTHOM CMECH.

B3anmopeiicTBie cMecu OPOILIKOB CEPHI U JKENE3a, IMHKA U CEPBI.

B3aumoaencTBue amoMHUHNS ¢ KACIOTaMU, 1EN0YaMH U BOJOM.

B3aumoneicTue xene3a U MEIU C XJIOPOM.

B3auMozeiicTBrue Meau ¢ KOHLEHTPUPOBAHHON CEPHOM KUCIOTON U a30THOU KUCIOTON
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

Oxkpacka I1aMeH! COeTUHEHUSIMU 11E€JT0YHBIX METaJJIOB.

Oxpacka IIaMeH! COEMHEHUSAMM ILEJI0YHO3EMEIBHBIX METAILIOB.

["amieHne U3BeCTU BOJOM.

ITonyuenue xKECTKOM BOABI B3aUMOJIECTBUEM YIIIEKUCIIOr0 ra3a ¢ U3BECTKOBOW BOJIOM.
YcTpaHeHne BpeMeHHOH JKECTKOCTH KUISTYEHHEM U I00aBICHHUEM COJIbI.

YcTpaHeHne MOCTOSHHOM JKECTKOCTH 100aBICHUEM COJIBI.

VOHUTHI ¥ IPUHITA UX JAEHCTBUS (BHACODPArMEHT).

Konneknus npupoaHbIX COETUHEHUN aTiOMUHUS.

BuneodparmenTst u cnaiiasl «OKcH aTFOMUHES B €T0 MOTA(DUKAITAN.



e [lomyyenue ampOTEpHOrO THIPOKCUAA ATIOMUHUS U UCCIIETOBAaHUE €T0 CBOMCTB.
e Komneknus «XUMHUYECKHE HCTOYHUKH TOKAY.

e Pe3ynbTaThl JIIMTENBHOTO 3KCIEPUMEHTA IO U3YUEHUIO KOPPO3UHU CTATbHBIX U3/IETUN B
3aBUCUMOCTH OT YCJIOBUH IIPOLIECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bogopogom.

Buneodparmentst u cnaiiasl «I [poM3BOICTBO UyTr'yHA U CTAJIH.
Buneodparmentst u cnaiiasl «M3aenus u3 yyryHa u CTaim.

Buneodparmentst u cnaiiap! «IIpon3BOICTBO aIFOMUHUSY.

JlabopaTopHbIie ONBITHI

* BzaumonelictBue xemnesa ¢ pactBopoM cynbdara meau(ll).

* [TosmydeHre U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

* [Tonnyuenne ruapokcuaos xeneza(ll) u (111).

» KauecTBeHHbIE peakiuy Ha KaTHOHBI JKee3a.

IpakTnyeckune padoThl

6. JKEcTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

7. PellieHne sKCIepUMEHTANIbHBIX 3a4a4 110 Teme «MeTasuibly.

XuMHSA U OKpYsKAaKOLIas cpeaa

Crpoenwne 3emin: aapo, MaHTH, 3eMHast Kopa, tutochepa, ruapocdepa, armochepa. XuMUISCKUN
coctaB 3emun. ['opHble mopoabl. Munepainsl. Pynasl. Ocagounslie ropabsie nopossl. [lonesnsie
HCKOIIaeMbl€.

VcTOYHHKM XMMUYECKOT0 3arpsi3HEHUS OKpYysKaroliel cpepbl. [100anbHble 9K0JIOrH4ecKrue mpooaeMbl
YeJIOBEYECTBA: HapyLICHHE OMOr€0OXUMUYECKUX KPYTOBOPOTOB XMMHUECKUX 3JIEMEHTOB, OTEIIJICHUE
KJIMMaTa, KUCIOTHBIE T0KIU U Ap. O30HOBbBIE IbIPbl. MeXIyHapOAHOE COTPYIHUYECTBO B O0JIACTH
OXPaHbl OKPY’KAIOLIEH Cpe/ibl OT XUMUYECKOTO 3arpsi3HeHUs. «3eIEHas XUMUA».

JleMoOHCTpaL U

Buneodparmentst u cnaiiapl «CtpoeHne 3eMin U €€ XUMUYECKHIA COCTaB.

Kounexmust MUHepanoB ¥ FOPHBIX HOPO/.

Komnexuus «Pyzasl MeTaniony.

BuneodparmenTsl u cnaiiipl «l 106agbHbIE SKOIOTHYECKHE TPOOIEMbI UEIOBEUECTBAY.
BuneodparMeHTsl U craiiibl 0 CTeNeHH SKOJOTHYECKOM YMCTOTHI TOBapa.

JlabopaTropHblie ONBITHI

* 3yuenue rpanura.

* MI3yueHne MapKUpOBOK Pa3IMYHbIX BUJOB MPOMBIIUIEHHBIX U MPOJI0BOJILCTBEHHBIX TOBAPOB.

O0o0meHne 3HaHUH 10 XMMHHU KYpPCa OCHOBHOM IIKOJIBI.

IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMEHY

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOI0 3JIEMEHTa B IIEPUOANYECKOM cucTeMe.
CrpoeHue BeliecTBa: XUMHUECKas CBSI3b M KpUCTAJUINYECKas peléTka. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX 3JIEMEHTAMHU MTPOCTHIX BELIECTB (METAJIJIOB, HEMETAIIJIOB, OJIArOPOIHBIX ra30B) OT
MOJIOKEHUS HJIEMEHTOB B MEPUOAMUYECKON crcTeMe. THIONOorus HeOPraHMYECKUX BEIIECTB,
paszenenre ux Ha Kjaccsl ¥ rpynnsl. [IpencraBurenu.

[Tpu3Haku U yCIOBHsI MPOTEKAHHUS XUMUYECKHX peakiuil. TUIMONOrus XUMHYECKUX peakiui o
pa3INyYHbIM Npu3HakaM. Peakuinyu noHHoro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTePHbIE XUMHUECKUE CBOICTBA COIE00pa3yroIuX
OKCHJIOB, THJIPOKCHJIOB (OCHOBAHMM, KUCIOPOJICOIEPKALINX KUCIOT U aM(OTEPHBIX
TUAPOKCHUIOB), COJIEH



TeMaTnuyeckoe MIIAHNPOBaAHUE

Kuaacc 8
Ypok Tema KounyecTBO Pesyabratr
(ckeo3nasn 4acos (6 pamkax KOHKpemHoul yKa3anHou memawl)
HymMepauus)
1-20 HauajbHble OHATHS U 3aKOHBI XMMHMU 204 JInuHoCcTHBIE — hopMmUpoaHue OTBETCTBEHHOTO OTHOIIECHUS

K [MO3HAHUIO XMMHH; TOTOBHOCTU U CIIOCOOHOCTH yYaIuXcs K
CaMOpPa3BUTUIO U CAMOOOPA30BAHUIO HA OCHOBE U3YUEHHBIX
($akToB, 3aKOHOB U TEOPUI XUMHUHU; OCOZHAHHOTO BBIOOpA

Y TIOCTPOEHUE UHAWBUIyalIbHON 00pa3oBaTenbHON
TPaeKTOPHHU;

MeTanpeamMeTHble — coomHeceHue CBOUX IEUCTBUMI C
IJIAHUPYEMBIMU PE3YJIbTATAMU, OCYUecmeieHue KOHTPOIIs
CBOEH JIESITENLHOCTH B MPOLIECCE JOCTHKEHUS pE3yJIbTaTa,
onpeodenieHue Cioco00B ACHCTBUIN MTPHU BHITIOJHEHUN
71a00pPaTOPHBIX M MPAKTHUECKUX padOT B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH 0€30TaCHOCTH;

IIpeameTHbIe — yMenue 0003HAYATH XUMHUECKUE DJIEMEHTHI,
Ha3bIBaTh X U XapaKTEPHU30BaTh HA OCHOBE MOJIOKEHHUS B
nepuoanueckoit cucreme /. . Menaeneena;
¢opmynuposaHrue N3y4eHHBIX TTOHSITUIN: BELIECTBO,
XAMHYECKHI 3JIEMEHT, aTOM, MOJIEKYJia, HOH, KATUOH, aHHOH,
IIPOCTOE U CJIIOKHOE BELIECTBO, XUMHUUECKasl pEaKLUsl, BUIBI
XAMHUYECKUX PEaKIUl U T. I1.;

onpeoenerue Mo (HOpMyJaM COCTaBa HEOPTAaHUUECKHUX U
OPraHMYECKHX BENIECTB, BAJICHTHOCTH aTOMOB XUMHUYECKHX
DJIEMEHTOB WJIN CTEIICHU UX OKHCJICHHS;

nonumanue NHHOPMAITH, KOTOPYIO HECYT XUMUYECKHE
3HaKH, (HOPMYIBI U YpaBHEHHUS;




21-38

BaskHeiinue MNPpEeACTABUTEC/IN HEOPraHHYCCKUX
pemecTB. KoinmyecTBeHHbIE OTHOIIEHUSI B XUMUH

18 4

JInuHoCTHBIE — opmuposanue ETOCTHON €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPa, HEOThEMJIEMON YaCThIO KOTOPOI
ABJIAETCS XUMHUUYECKasl KapTHHA MUPAa;

081a0enue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOMN NMPAKTHKH, B TOM
qHCie 1 XUMUYECKUM

MetanpeameTHble — onpedeneHue UICTOUHNKOB XUMHUECKON
uH(pOpMalnH, OJyYeHHE U aHAIU3 €€, CO3/1aHne
MH(POPMALIMOHHOTO MPOIYKTA U €ro MPe3eHTALNS;
UCNONIb306aHUEe OCHOBHBIX MHTEIJUIEKTYAIbHbBIX ONEpallnid:
aHaJlM3a U CUHTE3a, CPAaBHEHUS U cUCTEMaTH3alluy,
0000111eHUSs] M KOHKPETU3ALIUH, 8bls16/1eHUe TPUIUHHO-
CJIEJICTBEHHBIX CBSI3€U U nocmpoeHue JI0THYeCKOoro
paccyXJIeHUs U YMO3aKIIOUeHUs (MHAYKTUBHOTO,
JIEAYKTHBHOI'O U 110 aHAJIOTUH) Ha MaTepHalle €CTECTBEHHO-
HAYYHOTO COJICPIKAHUS

IIpeameTHble — cocmagnenue GopMyI1 OKCUOB XUMUYECKHIX
AJIEMEHTOB M COOTBETCTBYIOIIMX UM THIPOKCH]IOB;
Hanucanue CTPYKTYPHBIX (POPMYIT MOTEKYISIPHBIX
COeMHEHUH U (HOPMYIIBHBIX €MHUL] HOHHBIX COETUHEHUH 110
BaJICHTHOCTH, CTEIIEHU OKHMCIIEHUS WU 3apsily NOHOB;
ymeHue ghopmynupoeams OCHOBHBIE 3aKOHBI XUMUHU:
MIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS,
COXpaHEHMsI MacChl BELIECTB, 3aKOH ABOrajpo;

39 -48

OcHOBHBIE KJIACChI HECOPraHUYIECCKUX coeUHEeHU

104

JInuHOCTHBIE — 0CB0eHUe COLIUATIBHBIX HOPM, NTPaBUII
MOBEJCHUS, poJiel 1 (opM COIMabHON )KHU3HU B COLIUYME,
MPUPOJIE U YACTHOM KU3HU HA OCHOBE 3KOJOTHYECKON
KYJIBTYpBI 1 0€3011acHOr0 00paIeHUs C BELECTBAMU U
MaTepuaIaMu

MertanpeameTHble — yMeHue CO31aBaTh, IPUMEHATh U
peoOpa3oBbIBATh 3HAKU U CUMBOJIbI, MOJIETTU U CXEMBI IS
peleHus yueOHbIX U 03HaBaTeIbHbBIX 3a/1a4

IIpenmeTrHble — cocmagnenue GOpMyIl OKCHA0B XUMHUUECKUX
AJIEMEHTOB M COOTBETCTBYIOUIMX UM I'MJIPOKCHJIOB;




Hanucanue CTPYKTYPHBIX (POPMYIT MOTCKYISIPHBIX
COCTMHEHUH M (OPMYITBHBIX SIUHUIT HOHHBIX COCTMHEHHH 110
BAJICHTHOCTH, CTETICHU OKHMCJICHHSI WJIU 3apsily HOHOB;

49 - 56

Ilepuoaguuecknii 3aK0H U NePpUOINYECKAs] CHCTEMA
xumMudeckux 3jemMenToB . U. MenjaeneeBa.
CtpoeHue aToma

8u

JIuuHOCTHBIE — hopMmuposanie KOMMYHHUKaTUBHON
KOMITETEHTHOCTHU B OOIIIEHUH CO CBEPCTHUKAMHU M B3POCIIBIMU
B IIpoIIecce 00pa3oBaTeIbHON, OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIe0BaTENbCKOM, TBOPYECKOM U IPYTUX BUIOB
JIeSTEIbHOCTH, CBSI3aHHBIX C XUMHEH

MeTanpeameTHble — hopmuposanue U pazgumue
HKOJIOTMYECKOTO MBIILICHUS, yMEHHE IIPUMEHST €ro B
NIO3HABaTEIbHOW, KOMMYHHKATUBHOM, COIIMAIbHON IIPAKTHKE
U Ipo(peCcCHOHATBHON OpUEHTALINY;

IIpeameTHbIe — onucaxue CTPOSHUS AaTOMOB XUMHYECKUX
AJIEMEHTOB C MOPSIKOBBIMU HOMepamu 1—20 u 26,
0omoobpasicerue NX ¢ IOMOIIBIO CXEM;

57 -64

Xumuueckas cBa3b. OKHCIUTEILHO-
BOCCTAHOBHTEJIbHbIE PeaKIUMN

8u

JINYHOCTHBIE — OCO3HAHUE CBOEH Y THUYECKON
MIPUHAJIEKHOCTH, 3HAHUE UCTOPUM XMMUHU U BKJIa/1a
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XHUMHIO;
MeTanpeamMeTHbIe — ceHepuposanue NI U onpeeIeHue
CPEJICTB, HEOOXOAMMBIX JUISl UX pealu3alun

IIpeameTHble — cocmasnenue ypaBHEHUN PEaKLUii C
y4acTUEM 3JIEKTPOJIUTOB TaK)Ke B MOHHOM QopMme;
onpedesienue TI0 XUMUYECKUM YPABHEHUSAM NPUHAIEKHOCTH
peakumii K onpeaen€HHOMY TUIYy W BU]Y;

cocmaeienue ypaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ MOMOILBIO METO0/1a AJIEKTPOHHOIO OalaHca;
npumeneHrue MOHATUN «OKUCIICHUE» U «BOCCTAHOBIICHUE IS
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB BEILIECTB;

65 - 68

3u B pe3epBe

HUroro 68u




Kiaacc 9

TemaTHyeckoe MIIAHMPOBAHUE

Ypok
(cxeo3nasn
HymMepauus)

Tema

KoanuecTtBo
4yacoB

Pesyabratr
(6 pamkax KOHKpemHoul yKa3anHou memawl)

1-5

IloBTOpeHue u 00001IeHNe CBeAeHUl M0 Kypcy 8
Kj1acca. XuMHYeCKHe peakiuu

54

JInuHOCTHBIE — (hopMuposanue OTBETCTBEHHOTO OTHOIICHUS
K [MO3HAHUIO XMMHH; TOTOBHOCTU U CIIOCOOHOCTH yYaIuXcs K
CaMOpPa3BUTUIO U CAMOOOPA30BAHUIO HA OCHOBE U3YUEHHBIX
($akToB, 3aKOHOB U TEOPUI XUMHUHU; OCOZHAHHOTO BBIOOpA

Y TIOCTPOEHUE UHAWBUIyalIbHON 00pa3oBaTenbHON
TPaeKTOPHHU;

MeTanpeamMeTHble — coomHeceHue CBOUX IEUCTBUMI C
IJIAHUPYEMBIMU PE3YJIbTATAMU, OCYUecmeieHue KOHTPOIIs
CBOEH JIESITENLHOCTH B MPOLIECCE JOCTHKEHUS pE3yJIbTaTa,
onpeodenieHue Cioco00B ACHCTBUIN MTPHU BHITIOJHEHUN
71a00pPaTOPHBIX M MPAKTHUECKUX padOT B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH;

IIpeameTHbIE — Onpedenenue C MOMONIIBI0 KAYECTBEHHBIX
peaxiuit XJIopua-, cyabpaT- U KapOOHAT-aHHOHOB M KaTHOHA
aMMOHHS B PaCTBOPE;

00bsiCHeHUe BIUSHUS PA3INYHBIX (PaKTOPOB Ha CKOPOCTh
XUMHYECKHUX PEaKIii;

XuMHYecKHe P€aKIUM B pacTrBopax

104

JIuuHoCTHBIE — — opmuposanue NETOCTHON €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpPa, HEOThEMJIEMOMN 4aCThIO KOTOPOH
SABJIACTCA XUMHUYCCKAsA KapTUHA MHPaA,

061adeHue COBPEMEHHBIM 3bIKOM, COOTBETCTBYIOILIUM
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOMN MPAKTUKH, B TOM
qHCIIe 1 XUMUYECKUM

MetanpeameTHble — onpedenienue UICTOUHUKOB XUMHUECKOH
uH(pOopMalnH, MOJyYeHHE U aHAINU3 €€, CO3/1aHne
MH(OPMAIMOHHOTO MPOYKTA U €ro Mpe3eHTaLUs;




UCNOIb306aHIe OCHOBHBIX HHTEIUICKTYaIbHBIX OTICPAIIHii:
aHaJlM3a U CUHTE3a, CPAaBHEHUS M CHCTEMAaTH3allnH,
000011eHUST M KOHKPETU3ALIUH, 8bis16/1eHUe TIPUIUHHO-
CJICJICTBEHHBIX CBSA3CH U nocmpoeHue JIOTHIECKOTro
pacCyKICHUS U YMO3aKIIIoueHHs (MHIyKTUBHOTO,
JIEAYKTHBHOT'O U 110 aHAJIOTMH) Ha MaTepHalie €CTECTBEHHO-
HAYYHOT'O COJICPIKAHUS

IIpenmeTHbIe — Xapakmepuz06ams MOHATUS «CTEIICHb
JTUCCOLIUAIINN Y, «CUITbHBIC AIEKTPOJIUTHIY, «ClIadbie
AJIEKTPOJIUTHI», KKATHOHBI», KAHHOHBI», «KHCIIOTBD»,
«OCHOBAHHS», «COIH».

Cocmaensims ypaBHEHUS SJICKTPOIUTHUECKON JUCCOIUAIIUH
KHCJIOT, OCHOBAHHI1 U COJICH.

Hnniocmpuposams IpuMepaMi OCHOBHBIC ITOJIOKCHHS
TEOPHH IJIEKTPOIUTUICCKOMN TUCCOIHAIINH.

16 - 40

HeMeTanbl 1 UX cOeTUHEHUA

254y

JIn4HOCTHBIE — Oc80eHUe COTUATBHBIX HOPM, TIPaBHII
MOBEJICHHS, poJiel 1 (POpM COIMATTLHOMW )KU3HU B COITUYME,
MPUPOJIC U YACTHOM JKU3HU HA OCHOBE SKOJIOTUIECKOM
KYJIBTYpBI 1 0€3011acCHOr0 0OpAIIeHUs C BELIECTBAMU U
MaTepHraiaMu

MeTanpeamMeTHble — yMeHue CO3/1aBaTh, IPUMEHATh U
npeoOpa30BhIBaTh 3HAKH U CHMBOJIBI, MOJIENIA M CXEMBI JUISI
peleHus yueOHbIX U 03HaBaTeIbHbIX 3a1au

IIpeamMeTHbIe — yMeHUe Xapakmepu3o8ams TIOI0XKEHNE
METAJUIOB U HEMETAJJIOB B IEPUOANYECKON CHCTEME
DIIEMEHTOB, CTPOSHHE UX aTOMOB U KPHCTAJIOB, O0IINE
¢bu3nyeckre 1 XMMUYECKHE CBOWCTBA;

) ymenue dasams 00Oy XapaKTEPUCTHKY 3eMeHTOB |, 11,
VIIA rpymm, a Takxe BOJI0poJia, KUCIOPO/a, a30Ta, CEphl,
docdopa, yriaeposa, KpeMHUSI B 00pa30BAaHHBIX UMHU MPOCTHIX
BEIIIECTB M BAKHEHUIIINX COEMHEHUH (CTpOEHUE, HaXOXKICHHUE
B TIpUpPOJIE, TIOTy4YeHue, Pu3ndecKre 1 XHMUIECKHE CBOMCTBA,
pUMEHEHHUE);




00vscCHeHIe MHOTO00pa3us MPOCTHIX BEIECTB SBJICHUEM
AJJIOTPOIHH C YKa3aHUEeM €€ MPUYUH,

41 - 57

MeTaiibl M HX COCANHCHUA

174

JInmuHocTHBIE — popmuposanie KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOILIEHNU CO CBEPCTHUKAMU U B3POCIIBIMU
B IIpoliecce 00pa3oBaTeIbHOM, 0OLECTBEHHO MOJIE3HOM,
yueOHO-UCCIIEI0BATENbCKON, TBOPUECKON U IPYTUX BUJIOB
JIESATEIIBHOCTH, CBA3aHHBIX C XMMHEH

MeTanpeameTHble — popmuposanue U pazgumue
HKOJIOTHYECKOTO MBILIUICHUS, YMEHUE IIPUMEHSATD €0 B
II03HABATEJIbHOW, KOMMYHUKAaTUBHOM, COLUAILHOMN IIPAKTUKE
U IpoecCUOHANBHOM OpUeHTaLNY;

IIpenmernsle — yymenue xapakmepuzo6ams MOJIOKEHUAE
METAJIJIOB U HEMETAJIJIOB B IIEPUOINYECKON CUCTEME
HIIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJIOB, O0IIHE
¢bu3nyeckre 1 XMMUYECKHE CBOWCTBA;

yemanoeienue pasuuui THIpO-, IUPO- U
JIIEKTPOMETAIULYPTUU U ULIIOCMPUPOSAHUE STUX PA3INIUN
IPUMEPaMH MPOMBIIUIEHHBIX CIIOCOO0B MOITY4YEHUS
METAJIJIOB;

YMeHue Onucvl6ams KOPPO3UI0 METAIJIOB U CIIOCOOBI 3aIUTHI
OT Heg€;

58 - 59

XuMus M OKpyxaouas cpeaa

29

JIN4HOCTHBIE — OCO3HAaHUE CBOEH S THUYECKON
IIPUHAJUIEKHOCTH, 3HAHNE UCTOPUM XUMHUH U BKJIaJa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XHUMHIO;
MeranpeamerHble — ceHepuposarue UAEN U ONPEEICHIE
CPEJICTB, HEOOXOAMMBIX JUISl UX pealu3alun

IIpeaMeTHBbIe — HHTETPUPOBATH CBEJCHUSA MO (HPU3UUECKOM
reorpauy B 3HaHUS O XUMUYECKON OpraHU3aliy IIJIaHEThI.
XapakTepHu30BaTh XUMHUYECKUH COCTAaB FE€OJOTNYECKUX
obonouek 3emin. Pa3nnyats MUHEpasbl U TOPHBIE TTOPO/IBI
XapakTepHu30BaTh HCTOUHUKH XMMHUYECKOTO 3arpsI3HEHUS
OKpYy>Karotien cpepl. OnMuchIBaTh ri00ambHbIE
HKOJIOTMYECKHE TPOOJIEMBbI, CBA3aHHBIE C XUMUYECKUM




3arpsisHeHueM. [Ipennarate Myt MUHUMU3ALKUN BO3AEHCTBUS
XUMHUYECKOT'0 3arpsi3HEHMS Ha OKPYKAIOLLYIO Cpeay.
[TpuBOIUTE IpUMEPBI MEXTYHAPOIHOTO COTPYAHUYECTBA B
00JacTi OXpaHbl OKPYXKAIOIIEH Cpellbl OT XUMUYECKOTO
3arpsi3HEHUs

60 - 66

O0001meHue 3HaAHUI IO XUMHUH 32 KYPC OCHOBHOI
mkojbl. IloaroroBka kK 0CHOBHOMY
rocyiapcrpeHHoMy 3k3ameny (OI'9)

T4

JIMYHOCTHBIE — 0CO3HAHUE CBOCH ATHHYSCKOM
MPUHAIC)KHOCTH, 3HAHUE UCTOPUM XMUMHUH U BKJIaJa
POCCUICKON XMMUYECKOM HAYKU B MUPOBYIO XHUMHIO;
MeTanpeamMeTHble — ceHepuposaHue UIeH 1 onpeesieHIe
CPEICTB, HCOOXOAMMBIX ISl UX peaTn3aiun

IIpeaMeTHBIE — XapaKTEpHU30BaTh 00IINE, OCOOCHHBIC U
VMHIUBUyaJIbHbIE CBOMCTBA KUCJIOT, OCHOBAHUM U COJIEHN B
CBETE TCOPUHM ICKTPOJIUTUUECKONU TUCCOLIMAIINH.
ApryMeHTHpOBaTh BO3MOKHOCTb MPOTEKAHUS XUMUYECKUX
peakuuil B pacTBOpax 3JIEKTPOIIMTAX UCXO/I U3 YCIOBUH.
KnaccuduiupoBaTs HeOpraHudeckie BeliecTBa Mo COCTaBy u
cBorcTBaM. [IpuBOAUTE IpUMEPHI IPENCTABUTENIECH
KOHKPETHBIX KJIAaCCOB UM IPYIII HEOPTAHMYECKUX BEILIECTB
BBINOIHATE TECTHI M yIPaXHEHUS], PEIIATh 33J]a4U 10 TEME.
[TpoBOANTH OIIEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUH
Tembl. KoppekTupoBaTth CBOM 3HaAHUSA B COOTBETCTBHU C
MJIAHUPYEMBIM PE3YJIbTaTOM

67 - 68

B pe3epse 24

Hrtoro 684




