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IHosicHuTEeNLHAA 3aNIUCKA
PaGouast mporpaMma 1o XMMHH COCTaBJIEHAa HA OCHOBE

o DenepantbHOTO KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHAapTa o011ero oopa3oBaHus,
YTBEPkKACHHOI0 IpukazoM MunoopazoBanus PO Ne 1089 ot 05.03.2004;

o [TpumepHOIi TporpaMMbl MOJIHOTO 001Ero 00pa3oBaHUs 10 XUMUH,

. aBTOpcKoil mporpammsl «IIporpamma kypca xumuu juis 8-11 kiaccon

obmeoOpazoBaTenbHbIX yupexaenuii / O.C.I'abpuenss. — 5-oe usn., crepeoturt. — M.: Jlpoda.»,
cooTBeTCTBYIOLIEH DerepabHOMY KOMIOHEHTY I'OCY/IapCTBEHHOTO CTaHapTa OOIIETo
o0pa3zoBaHus U AONYyIIEHHOW MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit Deaepanmn
. yuebHoro minana MBOY «laxosckas COLL»,

. MHCTpYKTUBHO-MeToanueckoro nucbma OI'AOY JI10 benlIPO «O npenoaaBanuu
npeaMera «XuMEs» B 0011e00pa3oBaTeIbHBIX yupexaeHusx benropoackoit odmactu.
. [Tonoxenus MBOY laxosckas COIL» «O paboueiit mporpaMMe y4eOHBIX KypCOB,

MPEIMETOB, TUCITUILINH, JIEKTUBHBIX  KYPCOB, JIOMOJIHUTEIBHOTO 00pa30BaHUS.

H3yyenue xumuu 6 0CHOBHOU WKOJIe HANPABLEeHO HA 00CMUMICEHUe CLe0VIouUX TeJIei:

* Qopmuposanue y yHallluXCcsi XUMAYECKON KapTUHBI MUPA, KAK OPraHUYECKON 4acTH €ro
LEJIOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI.

* Pazsumue no3HABAaTEIbHBIX NUHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH yJaluxcst B poliecce N3yu4eHuss MMU XUMUYECKOM HayKu U €€ BKIIaja B
COBPEMEHHBIN HayuHO-TEXHUYECKUI Iporpecc; (OpMHUPOBAHUE BAKHEHIINX JIOTUYECKUX
orepanuil MpIlIUIeHUs (aHaTU3, CUHTE3, 0000IIeHne, KOHKPETU3allHsl, CpaBHEHHUE U Jp.) B
MPOLECCE MO3HAHUS CUCTEMbI BAXKHEH X MTOHATHI, 3aKOHOB U TEOPHUIl O COCTABE, CTPOCHUU U
CBOMCTBAaX XMMUYECKUX BEIIECTB.

* Bocnumanue yOex1EHHOCTH B TOM, YTO IPUMEHEHNE NOJyYEHHBIX 3HAHUI U YMEHUH 110
XUMUH SIBJISIETCS 00bEKTUBHON HEOOXOMMOCTBIO JIJIsT O€30IMacHOM paObOThI ¢ BEIIECTBAMH U
MaTepuaiaMu B ObITY M Ha TPOU3BOJICTBE.

* [Ipoekmuposeanue u peanusayusi BBITYCKHAKaMU OCHOBHOW IIKOJIbI IUYHOU
00pa3oBaTenbHOI TpaeKTOpUH: BIOOp Mpoduis 00yueHus B CTApIIIei IKOJIE WIH
PO EeCCHOHATIBHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS.

* Osraoenue Ki0UesbiMU KOMnemeHyusmMu: yaeOHO-TI03HaBaTeIbHBIMU,
WH(pOPMAIMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMHU.

YMK
1. Xwumus. 8 knacc. Yuebnoe nocodue (aBropsl O. C. IN'abpuensin, U. I'. Octpoymos, C.A.
Crnaaxos).
2. Xwumwus. 9 kiacc. Yuebnoe nocodue (aBTopsl O. C. 'adbpuensn, U. I'. Octpoymos, C.A.
Crnaaxos).

Pe3yabTaThl 0CBOCHUSA KYypca

ITo 3aBepuIeHHIO Kypca XMMUU Ha 3Tarle OCHOBHOTO 0011ero 00pa3oBaHus BHITYCKHUKH
OCHOBHOM IIIKOJIBI JTOJIKHBI OBJIAJIETh CJCIYIONINMHU Pe3yIbTaTaMu:

l. Tuunocmmuuie pesynomamor:
1) ocosnanue cBOEH STHUUECKOM PHHAIICKHOCTH, 3HAHWE HCTOPHH XUMHUH U BKJIaa
POCCHICKON XMMUYECKON HAYKH B MUPOBYIO XUMHIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHUIO XMMHH; TOTOBHOCTH U
CIIOCOOHOCTH 00yYarOIIMXCs K CaMOPa3BUTHIO M CaMOOOPAa30BaHUIO HA OCHOBE U3yYEHHBIX
(akTOB, 3aKOHOB M TEOPUI XUMHU; OCO3HAHHOT'O BHIOOPA U MOCTPOCHUE UHIUBHTyaTbHON
00pa3oBaTeNbHON TPAaeKTOPUH;
3) popmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPa, HEOThEMJIEMOH YacThIO
KOTOPOH SIBIIIETCS] XUMHYECKast KAPTHHA MUPA;
4) ogradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUIECKUM;



5) oceoenue connanbHBIX HOPM, TPABUJI MTOBEACHUS, POJICH U (POPM COIMATBHOM )KU3HU B
colnyMe, MPUPOJE U YACTHOM JKU3HHU HAa OCHOBE 3KOJIOTUYECKOM KYIbTYPhl U 0€3011aCHOTO
oOpalieHus ¢ BeIeCTBAMU 1 MaTepUaIaMHU;
6) popmuposare KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIICHUH CO CBEPCTHUKAMH U
B3pOCJIBIMH B IIpoIiecce 00pa30BaTebHON, OOIECTBEHHO MOJIE3HOM, ydeOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKOHN U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemmnuwie pezyromamaor:
1) onpedenenue neneit coOCTBEHHOr0 0OYYEHHUs, IIOCTAHOBKA M (DOPMYJIUPOBAHHE IS CE0s
HOBBIX 3371a4;
2) nianuposanue MyTei JOCTUKEHHUS KEITAeMOTro pe3yJibTaTta 00yUeHUsT XUMHU KaK
TEOPETUYECKOT0, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;
3) coomnecenue cBOMX CHCTBUIA C IJIAHUPYEMBIMH PE3YJIbTATAMH, OCYUeCmeleHue KOHTPOIS
CBOEH JIEATEIILHOCTHU B MPOLIECCE JOCTIKEHUS pe3yabTarta, onpedeieHue CocoooB NeHCTBHIMA
IIPU BBITIOJHEHUH JTAOOPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUU C MPABUIAMU TEXHUKHU
0€e30I1aCHOCTH;
4) onpedenenue NCTOUHUKOB XUMHUYCCKOH HH(POPMAIIMH, TOJyICHHE U aHAIN3 ¢€, CO3aHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro MPEe3eHTALNS;
5) ucnonvzo6anue OCHOBHBIX HHTEIUICKTYaTbHBIX OTIEPAIIMil: aHAIM3a U CUHTE3a, CPABHEHHS U
CHCTEMaTH3alu1, 0000IEHHS 1 KOHKPETH3AIHH, 8blsi6/leHue TIPUIMHHO-CIIEICTBEHHBIX CBSI3€H 1
nocmpoeHue JOTUIECKOTO PACCYKIEHUS M YMO3aKIIOUeHHs! (MHAYKTUBHOTO, IETyKTUBHOTO U IO
AQHAJIOTHH ) HA MaTepHalie €CTECTBEHHO-HAYYHOT'O COJICPKAHNUS;
6) ymenue co3aaBath, IPUMEHSTH U IIPEOOPA30BBIBATH 3HAKHA U CHMBOJIBI, MOJICIIA M CXEMBI JIJIsI
peleHus yaeOHbIX U TIO3HABATEIbHBIX 3a/1a4;
7) hopmuposanue v pazsumue 3KOJIOTUUECKOTO MBIIUICHHS, YMCHUE IPUMEHSTh €0 B
MI03HABATEIBHOW, KOMMYHHKATUBHOM, COMAIIbHON MPAKTUKE U MPO(HECCHOHAIBHON
OpHUEHTAIINH.
8) cenepuposanue et u onpeeIeHUe CPEACTB, HEOOXOJUMBIX JUIS UX peaTu3allky.

111, IIpeomemnuvie pesynomameor:
1) ymenue 0603HAYATh XUMHUYESCKHE 3JICMEHTBI, HA3bIBATh UX M XapaKTEPU30BaTh HA OCHOBE
nonoxxeHus B [lepuonnueckon cucreme /1. 1. Menneneena;
2) (hopmynuposarue N3y4CHHBIX MOHATHIA: BEIIECTBO, XUMHUYCCKHUI 3JICMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHOH, ITPOCTOE U CI0KHOE BEIIECTBO, XMMUYECKasl PEaKIts, BUAbl XUMHUUECKUX
pEaKuuii U T. I.;
3) onpedenenue no hopMmyaam CoCTaBa HEOPraHUUECKUX M OPTaHMUCSCKHUX BEIIECTB,
BAJICHTHOCTH aTOMOB XMUMHUYECKUX AJIEMEHTOB HJIU CTEIICHH UX OKHCIICHHS;
4) nonumanue nHGOPMAIMH, KOTOPYIO HECYT XMMHUYECKUE 3HAKH, (DOPMYIIbI U YPABHEHUS;
5) ymenue knaccuguyuposams NpocThie (METAIIBI, HEMETAIUTBI, OJIATOPOHBIC Ta3bl) M CII0KHBIC
(OuHapHBIE COETMHEHMS], B TOM YHCII€ M OKCUJIbI, & TAK)KE THAPOKCH]IBI — KUCIIOTHI, OCHOBAHMUS,
amM(oTepHbIe THIPOKCHU/IBI U COJIN) BEIIECTBA;
6) popmynuposanue TlepuoauuecKoro 3aKoHa, 00bsCHeHUe CTPYKTYPhl U HH(DOPMAIIHH,
KOTOpyro HeceT [lepnoanueckas cuctema xumudeckux 3ieMeHToB /1. 1. Menneneesa,
packpvimue 3Ha4eHus [lepuoauueckoro 3akoHa;
7) ymeHue xapakmepuz06ams CTPOSCHHE BEIIECTBA — BH/IbI XHMHUUYECKHUX CBA3CH U THITBI
KPUCTANTUYECKUX PEIIETOK;
8) onucanue cTpoeHUsI aTOMOB XUMHUYECKUX 31eMeHTOB Ne 1—20 u Ne26 u omobpadicenue ux ¢
MIOMOIIBIO CXEM;
9) cocmasnenue GopMys OKCHIOB XUMHUECKHUX JIEMEHTOB U COOTBETCTBYIOIINX UM
THJIPOKCHUIOB;
10) nanucanue CTPpYKTYpHBIX HOPMYI MOJICKYJISIPHBIX COSANHEHUH U (OPMYJIBHBIX STUHHUIL
MOHHBIX COEIMHEHU IO BAJIEGHTHOCTH, CTETICHSIM OKUCJICHUS HITU 3apsiaM HOHOB.



Conep:xanue y4eOHOI0 npeaMera.
8 kunace

HavanbHble NOHATHSA U 3aKOHBI XUMHUH

Tena u BemecTBa. CBOWCTBA BeUlecTB. DTalOHHbIE (DU3UYECKHIE CBOMCTBA BEILIECTB.
Martepuansl 1 MatepuasioBefieHre. Posib XMMHUH B )KU3HU COBPEMEHHOT0 o01ecTBa. OTHOLICHHE
o0rmiecTBa K XUMHUH: XeMOpmIns 1 xeMopoOusi.

Meroap! n3ydenust xumuu. Habmoaenune. DxciepuMeHT MoaenupoBanue. Mojaenu
MaTEepUAIbHBIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

I"azb1. XKunkoctu. TBEpapie BemecTBa. B3anMmubie epexo/ibl MeX1y arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnMMaIus) u necyoimmanysi, KOHIeHCalus U UCTIapeHue,
KPUCTAJUIN3aLUs U [IJIABJICHUE.

®usnyeckue ABJICHUA. YUCThIE BENIECTBA U CMECH. | OMOT€HHBIE U TETEPOTrCHHBIE CMECH.
Cwmecu razoobpasnble, xxuakue 1 TBEpAble. CriocoObl pa3ieneHus cMeceil: eperoHKa, uiu
TUCTHILISINS, OTCTanBaHue, GUIBTPOBAHUE, KPUCTAILTU3AIINS WA BEITIAPUBAHUC.
Xpomarorpadus. [[pumenenue 3Tux cnocoOoB B J1a0OPaTOPHOI MPAKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XHUMHUYECKHUE 3JIEMEHTHI. ATOMBI U MOJIEKYJIbI. [IpoCThIe U C10KHbBIE BELIECTBA.
Amotponus Ha npumepe Kuciaopoia. OCHOBHBIE MOJIOKEHHSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Honsl. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUSI.

3HaKku (CHMBOJIBI) XUMUYECKUX JIEMEHTOB. MIHpOpMaIus, KOTOpYIO HECYT 3HAKH
XUMUYECKHUX AJIEMEHTOB. DTUMOJIOTHS] HA3BAHUI HEKOTOPBIX XUMUYECKUX IJIEMEHTOB.
[Tepunonuueckas Tabnuna xuMuaeckux neMeHToB J[. 1. MenneneeBa: KOpOTKONEPHUOTHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuoast u rpynmel. [ 1aBHas u moGouHas HOATPYIIBI WK A- U
b-rpynnsl. OTHOCUTENBHAS ATOMHAs Macca.

Xumuyeckue Gopmynsl. Uuaekcs u kodgduipentsl. OTHOCUTENbHAS MOJIEKYIIpHas
Macca. MaccoBas 015l XUMHYECKOT0 dJIEMEeHTa B coeinHeHnn. MHpopmanus, KOTOpyo HECYT
XUMHYECKHE (DOPMYIIHI.

Banentnocts. CTpykTypHBIe HOPMYITBI. XUMHUYECKHE DIEMEHTHI C TOCTOSTHHOU 1
MEPEeMEHHOI BaJIeHTHOCTHIO. BbIBO (hopMyInbl coemuHeHus o BaleHTHOCTH. OmnpeneieHne
BaJIEHTHOCTH XMMHUYECKOI0 AJieMeHTa 1o (hopmyiie BeuiecTBa. CocTaBaeHUE Ha3BaHUI
COEIMHEHUH, COCTOSIIINX U3 IBYX XMMUYECKUX 3JIEMEHTOB, IO BAJICHTHOCTU. 3aKOH
ITOCTOSIHCTBA COCTABa BELIECTB.

XUMHUECKHE peakuu. PeareHTsl u MpoayKThl peakuuu. [Ipu3Haku XuMuueckux
peakiuii. YclioBUs UX MPOTEKaHUs U pekpaiienus. Peakiiuu ropenus. DK30TepMUYECKUe U
SHJOTEPMUYECKUE PEAKIIUY.

3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUUECKHe ypaBHeHUs. COCTaBIeHNE XUMHUECKUX
ypaBHeHu. HbOpMaIus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.

Krnaccudukanys XuMHUECKUX peaklMi [0 COCTaBy U YHUCIY PEareHTOB U MPOIYKTOB.
Tunel XUMHUYECKUX peakiuid. Peakiiuu coeqmHeHNs, pa3ioKeHUs, 3aMeIlleHUs] U OOMeHa.
KaranusaTops! u kaTanms.

JlabopaTopHblie ONBITHI.
. O3HaKoMJIeHHUE C KOJUIEKIIHEN 1a00paTOpHOM MOCY/IbI.
. [IpoBepka mpubopa AJis MOIy4eHHUs Ta30B Ha TePMETUYHOCTb.
. O3HaKoMJIEHUE C MUHEpaJlaMH, 00pa3yIOIUMHU TPaHUT.
. [IpuroroBiieHne reTepoOreHHON CMECH IOPOLLIKOB CEPBI U JKEJI€3a U UX Pa3ACIICHUE.
. B3aumopeiicTBue pacTBOpOB XJIOPUAOB U MOJUAOB KaJlusl C paCTBOPOM HUTpaTa cepedpa.
. [lonyuenue ruapokcuna meau(ll) u ero B3aumMoieicTBUE C CEPHOIM KUCITOTOM.
. BzaumoperictBue pacTBopa coabl C KUCITOTOM.
. IIpoBepka 3aKkOHa COXpaHEHHS MACChl BELIECTB HA PUMEPE B3AUMOACHCTBUS LIENOUU U
KHCIIOTBI.
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9. [IpoBepka 3aK0Ha COXPAHEHUSI MACCHI BEIIECTB HA MPUMEPE B3aUMOACHCTBUS MIENOYU U COIU
xenesa (I11).
10. Paznoxenue nepokcuaa BoJIopoja ¢ moMmoinspo okcuaa Mapraumna (IV). 11.3amemenue
JKEJIe30M MEU B MEHOM KYIOpOCE.
IIpakT4yeckue padoTsbl.
1. 3HakoMcTBO ¢ 1abopaTopHbIM 000pynoBaHueM. [IpaBuia TexHUKH 6€30MacHOCTH P padboTe
B KabuHete xumun. Hekoropsie BuabI padoT.
2. Ananu3 nouBsl (aHajor padboThl «OYUCTKA TOBAPEHHOMN COJIN»).
BaxHelilue npeacraBuTe/ M HeOpraHnyecknx semects. KosmuecTBeHHbIe OTHOLICHUS B
XUMHUH

Cocras Bo3ayxa. [Tonsitre 06 00beMHOM 1071e () KOMIIOHEHTA IPUPOIHON Ta30BOM CMeCH
— Bo3ayxa. Pacuer o6beMa KOMIIOHEHTA T'a30BOM CMECH IO €ro 00bEMHOM J10J1e U HA0OO0POT.

Kucnopoa. O3o0u. Ionyuenue kucnopona. Codupanue 1 pacro3HaBaHHE KUCIOPOAA.

XHUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOACICTBIE C METAINIAMU, HEMETAJIIAMU U CIIOKHBIMHU
BeuiectBamu. [Ipumenenue kucinoponaa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxkcunpl. O0pazoBaHue Ha3BaHUN OKCHAOB 10 Ux Gopmynam. CocraBieHue Gopmyi
OKCHJIOB I10 UX Ha3BaHUsAM. [IpeacraBuTenu OKCHI0B: BOJIa U YIJIEKUCIIBIN ra3, HeraméHas
U3BECTb.

Bonopon B npupojie. dusnueckue 1 XMMUYECKUE CBOMCTBA BOAOPO/A, €r0 MOJIyYeHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u ux kinaccudukanus. Muaukatopsl. Tabnuia pacTBOPUMOCTH.
ConsiHas U cepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comnm, ux cocTtaB u Ha3BaHus. PacTBopuMocTh coseit B Boae. [IpeacraBurenu comneit:
XJIOpHUJ HaTpus, KapOoHaT HaTpus, pocdar kanbius.

[TocTostnnas ABoraapo. KonmnuectBo Bemectsa. Mosb. Monsipaas macca. Kpatasie
€MHULbI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJIJIUMOJIb U KUJIOMOJIb, MHUJIJTUMOJISIPHAS U
KUJIOMOJISIPHAs Macchl BELECTBA.

PacueTsl ¢ UCTIOIB30BAHNEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«IOCTOSTHHAS ABOTaIpO».

3akoH ABorajipo. MosnsipHblil 00beM razoo6pa3Hbix Beniects. OTHOCUTENbHAS
IUIOTHOCTB OJIHOTO Ta3a o JIPpyroMy.

KpatHbie eqHUIIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIH 00bEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ uCTIOIB30BAHNEM MOHSITHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIpO».

PacueTsl ¢ UCTIOIB30BAHNEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCI0 ABOTaIpo».

I'mapocdepa. KpyroBopoT Boab! B npupojie. Puznueckne 1 XUMUUYECKHE CBOMCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBanusl, ux coctaB. PacTBOpMMOCTh OCHOBaHUH B BoJle. MI3MeHEHNE OKpacKu
WHJUKATOPOB B IIEJIOYHOM cpene. [IpeacraBureny menoden: TMapOKCUAbI HATPUs, Kaaus U
KaJIbLIMSL.

PactBopurens u pactBopénHoe BemiectBo. PactBopel. PacTBopenue. ['uapartsr.
MaccoBast 1011 pacTBOPEHHOIO BellecTBa. PacyeTsl, CBsI3aHHBIE ¢ UCIIOJIb30BAHUEM ITOHATHUS
«MaccoBasi J10J1s1 PACTBOPEHHOIO BEILIECTBAY.

JlabopaTopHble ONBITHI.

12. ITomyTHEHME U3BECTKOBOM BOJIBI IIPH MPOIMYCKaHUU YIJIEKHACIIOTO Tasa.

13. ITony4yenue Bogopo1a B3aNMOAEHCTBUEM LIMHKA U COJISTHOW KUCIIOTHI.

14. Pacno3HaBaHue KUCIOT UHIMKATOPaMHU.

15. I3mMeHeHne OKpacKu MHAUKATOPOB B LIEJIIOYHOM Cpeae.

16. O3HakoMIIeHHE C TpenapaTaMu JOMaIIHEeW WK IIKOJIbHON aNTeuyku — pacTBOPaMu
NEPOKCH/IA BOJIOPO/IA, CHMPTOBOM HACTOWKHM MOJA U HAIIATBIPHOT'O CIIUPTA.



IIpakTyeckue padoTsbl.

3. [Tonyyenue, coOupanue M pacro3HaBaHUE KUCIOPOa.

4. Iony4enue, coOupaHue U pacro3HaBaHUE BOIOPO/IA.

5. IlpuroTroBiieHrE pacTBOPOB COJIEH C X 3aJJaHHOW MacCOBOM JOJICH.
OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeIMHEeHUI

O06o00menue cBeeHni 00 OKCHIax, MX KiIacCH(pUKAIINK, HA3BaHHUIX U CBOMCTBAX.
CriocoObI MOTy4eHHS OKCHIIOB

OcHoBaHus, UX KiIaccuUKaIus, Ha3BaHUs U CBOMCTBA. B3aumoneiicTBie C KUCIOTaMH,
KHCJIOTHBIMHU OKCUJaMH U COJIsiMU. PaziioxkeHnue HepacTBOPUMBIX OcHOBaHUN. CriocoObI
MOJTYy4YEeHUS] OCHOBAHUM.

Kucnotsl, ux xinaccudukarus v HazBanus. OOII1e XUMUIECKIE CBOHCTBA KUCIIOT.
B3anmoneiicTBre KUCIOT ¢ METAJIIaMU. DIEKTPOXUMUYECKUN PAJT HAMPSHKEHU METAJIOB.
BzaumoneiicTBre KHCIIOT C OKCUAaMH METAILIOB. B3auMoieiicTBrE KUCIIOT ¢ OCHOBAHUSIMH —
peakuus HeluTpanu3anuu. BzanmoaerictBue KUCoT ¢ cosisiMu. [lomydeHne 6€CKUCIOPOIHBIX U
KHCJIOPOJICOACPKAIINX KUCIIOT.

Comm, ux kinaccudukanus u cBoricTBa. B3anMoeicTBre coeit ¢ MeTaiamu,
0COOEHHOCTH 3THX peakuuii. B3aumoeiictBue coseii ¢ coysiMu.

['eneTnueckue psabl MeTauia U HeMeTasuia. ['eHeTuyeckas CBsi3b MEXKy Kiaccamu
HEOPTraHUYECKHUX BEIECTB.

JlaGopaTopHbIe ONBITHI.

17. B3anmoaelcTBHE OKCUA KaJIbIUsI C BOHOM.

18. [TomyTHEHME U3BECTKOBOU BOJIBI.

19. Peaknus HelTpanuzanuu.

20. ITonyuyenue ruapokcuaa meau (1) u ero B3aumopeiicTBue ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (1I) mpu narpeBanuu.

22. B3zaumMogencTBrue KUCIOT C METAILJIAMHU.

23. B3anMoelCTBHE KUCIOT C COJISIMMU.

24. O3HaKOMIICHHE C KOJUICKIIUCH COJICH.

25. Bzaumopeiicteue cynbdata meau (II) ¢ xemnesom.

26. B3anmMoaelcTBHE CONCH C COIISIMHU.

27. I'eneTnyeckast CBsI3b Ha MPUMEPE COENMHEHUN MEIH.

IIpakT4yeckune padoThI

6. Penienne skcriepiMeHTAIBHBIX 3a71a4.

Hepuoauveckuii 3akoH u lleprnoanyeckas cucremMa XumMu4ecKux djaemenTos /. A.
MemnpesieeBa 4 CTpoeHHe aTOMA

EctecTBeHHbBIC ceMeicTBA XUMUYECKHUX SJIEMEHTOB: IIEIOYHBIC M IICI0YHO3EMEIbHBIC
MeTaJlJIbl, TaJOreHbl, UHEPTHBIE (O6J1aropoiHbIe) Ta3sl. AMQPOTEpHOCTh. AMPOTEpPHBIE OKCHIBI U
ruapokcuabl. KoMIiekcHbIe Comu.

Otkpertue JI. U. Menaeneessim [leproandeckoro 3akoHa v CO3/1aHUE UM
[lepuonnueckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB.

ATOMBI Kak popMa CyIecTBOBaHUSI XUMHUIECKUX 3JIeMEeHTOB. OCHOBHBIE CBEJICHUS O
CTpOoeHUH aToMOB. JloKa3aTenbCcTBa CI0KHOCTH cTpoeHus aromoB. OnbiThl Pesepdopaa.
[TnaneTapHast MOJIeTb CTPOSHUS aTOMA.

CocraB aTOMHBIX fiep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca.
B3anMoCBs3b IOHATHH «ITIPOTOHY, KHEUTPOH», KOTHOCUTETFHAS aTOMHAs Maccay.

Mukpomup. Inexktponbl. CTpoeHHUE 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX
anemeHTOB NeNe 1-20. TIoHsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3oronbl. ®usnveckuii cMbici cuMBoJMKH [leproaunyeckoit cuctembl. CoBpeMeHHast
dbopmynupoBka [leprnonnueckoro 3akoHa. M3MeHEeHHS CBOMCTB JIEMEHTOB B MIEPUOJIaX U
rpynnax, kak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTrKa dJIeMEeHTa-MeTauia U dJIeMeHTa-HeEMETalIa 10 X MOJI0KEHUIO B
Ilepuoanueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Menaeneena.



JlabopaTopHble ONBITHI.
28. [Tomyyenue ampoTEpHOTO TUAPOKCHAA U UCCIIEAOBAHUE €TO CBOMCTB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHI

Nonnas xumuyeckas cBsizb. oHbI, 00pa30BaHHbIE aTOMaMH METAJJIOB M HEMETAJIJIOB.
Cxembl 00pa30BaHMs MOHHOMW CBS3U JJIs1 OMHAPHBIX cOeMHEHUN. IOHHBIE KPUCTAJUTMYECKHE
peméTky U (U3NYECKUe CBOMCTBA BEUIECTB C 3TUM TUIIOM peéTok. [loHsTre o popmynbHOi
€IMHMIIE BELIECTBA.

KoBanentHnast xummudeckast CBsi3b. JJIEKTPOHHbBIE U CTPYKTYpHbIE popMmyiibl. [ToHsTHE O
BajieHTHOCTH. KoBaneHTHast HenosisspHas cBsi3b. CxeMbl 00pa30BaHUsl KOBAJIEHTHOH CBSI3U AJIs
OMHapHBIX coequHEeHH. MoeKysIpHbIe U aTOMHbIE KPUCTAINTMYECKUE PEIIETKH, U CBOICTBA
BELIECTB C ITUM TUIIOM PELIETOK.

DIEeKTpOOTPULIATENBHOCTD. Py a5iekTpooTpunarensHocTu. KoBaneHTHas nosispHas
XuMH4ecKas cBsi3b. Jumons. Cxembl 00pa30BaHMs KOBAJICHTHOW MOJSPHOM CBA3U AJIsi OMHAPHBIX
COeIMHEHUI. MOJEeKyIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKHU, U CBOKMCTBA BEILIECTB C
9TUM TUIIOM PELIETOK.

Meramueckass XMMUYECKasi CBSI3b U METAUIMUECKask KPUCTAINIMYECKAs peLIETKA.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. EnuHas npupoja XUMHUYECKUX CBSI3EH.

Crenenb okucienus. CpaBHEHUE CTENEHU OKUCIIEHUs U BajleHTHOCTH. [IpaBuna pacuéra
CTETICHEH OKUCIIEHUS 10 (opMysIaM XUMHYECKUX COCIMHEHUH.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIEC peakuuu. OnpeaesieHne CTeNeHed OKUCICHUS s
AIIEMEHTOB, 00pa3yIOIINX BEIIECTBA Pa3HBIX KJIACCOB. Peakiu HOHHOTO 0OMeHa 1
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U
BoccTaHOBJIeHHE. COCTaBI€HUE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIM
METOJIOM 3JIEKTPOHHOTO OasiaHca.

JlabopaTopHble ONBITHI.
29. HU3roTtoBieHre MOJEIH, WITHOCTPUPYIOLIEH CBOWCTBA METAJIIMYECKOM CBSA3U
9 ki1acc

IHoBTOpEeHue U 00001IeHHE CBeIeHUIT IO Kypcy 8-ro kiacca

bunapusie coenunenusi. OKCUIbI coe00pa3yIolue U HeCoIe00pa3yroIIue.
I'mapokcuapl: ocHOBaHMsI, aMpOTepHbIe, KUCIOThI. CpeiHue, KUCIble, OCHOBHBIE COJIH.

O060011eHre CBeACHUN 0 XUMUYECKUX peakiusax. Kinaccupukanus XuMHUIecKuX peakiuui
10 PA3JIMYHBIM OCHOBAHMSIM: COCTaBY U YUCIIy pearupyromux U o0pa3yrouxcs BelecTB,
Ter1o0BoMy 3¢ (deKTy, HanpaBIeHHUIO, U3MEHEHHIO CTEIIEHE OKUCIEHUS JIEMEHTOB,
00pa3yIoNIMX pearupyroliye BelecTBa, (ase, MCIoIb30BaHHUIO KaTalnu3aTropa.

[TonsATHE O CKOPOCTH XMMHUYECKOMN peakiuu. PakTopsl, BIUAIOIIAE HA CKOPOCTh
XUMHYECKHMX PEAKIMNA: IPUPOAA PEArupyoIUX BEIECTB, X KOHIIEHTpALUs, TEMIIEpaTypa,
IUIOIA/1b COMPUKOCHOBEHMSI, HaIMuue Katanuzaropa. Karamus.

JlabopaTopHbIie ONBITHI.

1. BzaumopericTBue aMMHaka v XJIOpOBOIOPOA.

2. Peakuust HeUTpaIn3aluu.

3. Habmronenue tennoBoro 3¢ ¢dekra peakiui HeuTpaanu3aluu.

4. BzaumojelicTBre cepHOM KUCIOTHI ¢ okcuioM meau (II).

5. PaznosxeHue nepokcuaa BOAOPO/ia C MOMOIIBIO KaTajaa3bl KapTodens

6. 3aBHCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT NPUPOBI PEArUPYIOINX BELIECTB HA
pUMepe B3auMOICHCTBUS PaCTBOPOB THOCY/Ib(aTa HATPHUS U XJopuaa 6apusi, THOCYIb(haTa
HATpPHUS U COJITHOM KUCIIOTHI.

7. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakIMy OT MPUPOAbl METAILIOB MPH UX
B3aMMOJICVICTBUH C COJITHOM KHCIIOTOM.

8. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM peakluu OT IPUPO/IbI KUCIOT MPU B3aUMOJIEHCTBUU UX C
JKEJIE30M.

9. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKON PEaKIMH OT TEMIIEPATYpHI.

10.3aBUCHMOCTB CKOPOCTH XMMHUYECKOHN pEeaKLIK OT KOHLIEHTPALIUH.



11. 3aBUCHMOCTB CKOPOCTH XMMHUYECKOM peakliy OT IUIOLIaid CONPUKOCHOBEHHUS
pearupyonmx BeIecTs.
12. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEaKLMU OT KaTaau3aropa.

XuMH4YeCcKHe peakui B PAaCTBOPAX JIEKTPOJINTOB

[TonsTre 00 3MEKTPONTUTUYECKON JUCCOLUUALIUU. DIIEKTPOIUTHI U HEDNIEKTPOIUTHI.
MexaHu3M IMCCOLUALIAN 3TEKTPOJIUTOB C PA3IMUYHBIM XapakTepoM cBsi3u. CTerneHb
ANEKTPONUTHYECKOM nuccounanuu. CUIbHbIE U c1a0ble 3JeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHH IJICKTPOIUTHYECKOM qucconnanuu. Knaccuduxarms
MOHOB U UX cBoiicTBa. KHCIOTHI, OCHOBaHMS U COMU KaK 3JeKTponuThl. X kinaccuduxamnus u
JUCCOLIMAIIHS.

OO01re XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU HH/INKATOPOB,
B3aUMO/ICHCTBUE C METAJNIAMHU, OKCUJIAMHU U THAPOKCUIAMUA METAJUIOB U COJISIMHU.
MonekynspHble U HOHHBIE (TTOJIHBIE U COKPAIEHHBIC) YPaBHEHHS peakuid. XMMUYECKHI CMBICIT
COKpaIIEHHBIX YPABHCHHU. Y CIIOBUA MPOTEKAHUS PEAKIIMM MEXKTY SJIEKTPOJIMTAMH 10 KOHIIA.
Psin akTUBHOCTH METAILIOB.

OO0mue XUMUYECKHE CBOMCTBA IIEIOUEH: B3aUMOICHCTBHUE ¢ KUCIOTaMHU, OKCUIaMU
HEMETaIIOB, colisiMU. OOIIMe XUMUYECKUE CBOWCTBAa HEPACTBOPUMBIX OCHOBAHMUIA:
B3aUMOJICHCTBUE C KUCITOTAMH, PA3JIOKEHUE TIPU HarPEeBaHUU.

OO01Ire XMMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIIOTAMU,
11eJI09aMu, COJISIMUA U MeTaJulaMu. B3anMoIelicTBUE KUCIBIX COJIEH CO IIEJI0YaMMU.

I'unponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJeH ¢ BOAOW. [ Maponu3 conu CUiIbHOTro
OCHOBaHHMSA U cN1ab0# KHCIOTHL. ['Maponmn3 conu ciaboro OCHOBAaHUS M CHIIBHOM KucaoTh. [1Ikana
pH.

CBoiicTBa KHUCTIOT, OCHOBAaHUM, OKCUIOB M COJICH B CBETE TCOPUU IJIEKTPOIUTUUECKON
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JlabopaTopHble ONBITHI.

13. Jluccounanus cinadbIX JIEKTPOIUTOB HAa TPUMEPE YKCYCHOM KHCIOTHI.
14. I3MeHeHue OKpacKy WHIUKATOPOB B KUCIIOTHOU CpeJie.

15.Peakuust HeWTpanu3auuy pacTBOPa MIENOYHN PA3IMUYHBIMU KHCIIOTaMHU.
16. IMonyuenne runpokcuaa meau(Il) u ero B3anMoielicTBrE ¢ pa3THIHBIMU KACIOTAMHU.
17. B3aumoieiicTBUE CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

18-20. B3zanmopeicTBUE KUCIOT C METAJIAMHU.

21. KauecTtBeHHas peakius Ha KapOOHAT-HOH.

22. IlonyuyeHue cTy/iHSI KPEMHUEBOM KUCIIOTHI.

23. KavecTBeHHas peakius Ha XJIOPH/I- WIN CyTb(haT-MOHbI

24. I3meHeHne OKpacKy WHIUKATOPOB B IIEJIOYHON CpeJie.

25. BzauMozeiicTBrE 1IEI0Y€EH C YIIIEKUCIIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. llonyuyenue runpoxcuaa meau(ll) u ero paznoxenue.

28. BzauMoeiicTBre KapOOHATOB ¢ KMUCJIOTaMHU.

29. llonyuyenue runpoxcuaa xeneza(lll).

30. BzaumonelicTBue xeneza ¢ pactBopoM cynbdata meau(1l)
IIpakT4yeckue padoThI

1. CBoiicTBa KUCJIOT, OCHOBaHUM, OKCUJOB M COJIEN B CBETE TEOPUHU DIIEKTPOIUTHUECKON
JIUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi
HemeTasibl M MX coeTUHEHMSI

CrpoeHue aTOMOB HEMETAJIJIOB U UX MosoxkeHue B [lepuoanueckoii cucreme. Psin
ANEKTPOOTpHUIATEIbHOCTH. KprcTammmueckue pemeéTkin HEMETAIJIOB — TPOCTHIX BEIIECTB.
Annotponus u e€ mpuuuHbl. GU3NYEecKre CBONCTBA HeMeTauT0B. O0IIMe XUMUYECKHE CBOMCTBA
HEMETAaJUIOB: OKUCIIUTEIIbHBIE 1 BOCCTAHOBUTEIIbHBIC.



I"asiorensl, CTpO€HHUE UX ATOMOB U MOJIEKYJ. DU3NUECKHE U XUMUYECKUE CBOMCTBA
TaJIOTEHOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOTEHOB B 3aBUCHMOCTH OT MX IOJIOKEHUS
B [lepunoanueckoii cucreme. HaxoxxieHne rajioreHoB B PUPOJIE U UX MOTyYeHUE. 3HaYCHUE U
IIPUMEHEHHE TAJIOTEHOB.

["anoreHoBOIOPOIbI U COOTBETCTBYIOIINE UM KUCIIOTHI: IJIABUKOBAsA, COJISHA,
OpoMOBOI0pOIHASL, HO0BOAOPOAHAs. ["aorenuibl. KauecTBEHHbIE peakiMy Ha raJloreHu -
noHbl. [IpuMeHenne coeIMHEHNH TaJIOreHOB U X OMOJIOTUYECKAs POJIb.

Oo6mas xapakrepucTrka 31eMeHToB VI A — rpynnsl. Cepa B npupo/ie 1 e€ nojryuyeHue.
AnnoTpornHbie MOAM(HUKALIMN CEPBl M UX CBOMCTBAa. XMMUYECKHE CBOWCTBA CEPHI U €€
IIPUMEHEHHE.

CepoBo10poJI: CTPOCHUE MOJICKYJIBI, (PU3NYECKUE U XUMHUECKUE, TTOTyICHUE U
3HayeHue. CepoBopopoaHas kuciota. Cynab(Quabl 1 uX 3HaueHue. JIIoMUHOPOPBI.

Oxcun cepri(IV), cepancras kucnora, cynbdutel. KauecTBeHHAs peakuus Ha CyabQuUT-
WOH.

Oxkcun cepri( V1), cepras kucnora, cynbdarsl. Kpucramnoruaparel. KauectBennas
peakuus Ha cylb(haT-HoH.

Cepnast Kuci0Ta — CHIIbHBIN 37eKTpoauT. CBolcTBa pa30aBIeHHON CEPHOM KUCIOTHI, KaK
TUIIMYHOU KUCIIOTHI: B3aUMOAECHCTBUE C METAINIaMH, OCHOBHBIMU U aM(pOTEPHBIMU OKCUJAMH,
OCHOBAaHMSAMH M aM(OTEPHBIMH THIIPOKCHIaMH, coyisiMu. KauecTBeHHas peakius Ha Cyabdar-
WOH.

OO01iast xapakTepucTUKa 3J1€MEHTOB VA rpymibl. A30T, CTPOGHHE aTOMA U MOJIEKYJIBI.
Puznyeckue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €TO
Ouosiornueckas posib.

AMMMaK, CTpOEHHE MOJIEKYIBI U (pu3uyYecKHe CBOMCTBAa. AMMUauHas BOJa, HAIIaThIPHBIN
CIUPT, TUJIpaT aMMuaka. JlOHOpHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHUS KATUOHA AMMOHHMSI.
BoccranoBurenbHble cBoMcTBa ammuaka. Cosin aMMOHMSL U UX IpuMeHeHne. KauecTBeHHas
peakuys Ha KaTUOH aMMOHHSI.

Oxcuipl a30Ta: Hecoaeo0pa3yoIue U KUCIOTHBIE. A30THCTasi KUCIIOTa U HUTPUTHI.
A30THas KUCI0Ta, €€ mojiyueHue u ceorictsa. Hurpartsi.

docdop, ctpoenue aroma u atorponus. @ocuast. Pochun. Oxkenn pocdopa(V) n
oprodochopnas kucnota. Docdartel. DochopHbie ynooperus. MHceKTUITIABL.

OOm1ast xapakTepucTHKa 31eMeHTOB IV A- rpynmnbl: 0COOEHHOCTH CTPOECHHUS aTOMOB,
IIPOCTHIX BEIIECTB U COEUHEHHUH B 3aBUCMOCTH OT MOJIO’KEHUS J1eMeHTOB B [lepuonnyeckoit
cucreMe. Yriaepol. AJIOTPOIIHbIE MOJU(HUKAIMU: aiMa3, rpadgut. AMopdHBIH yriepoa u ero
copTa: ca)ka, akTUBUPOBAHHBIN yronib. AncopOuus. XMMHUYECKUEe CBOWCTBA yriiepoja.
Kokcoxumuueckoe mIpou3BOJCTBO U ero npoaykius. Kapoumsl.

Oxcup yrnepona(ll): crpoenne Momnekyibl, moy4eHue U ero cpoictBa. Oxcua
yraepona(IV): ctpoenne MoieKysbl, MOJydeHHE U €ro CBOWCTBa. YTosbHas Kuciota. Comu
YrOJIbHOM KUCJIOTHI: KapOOHATHI U THIpoKapOoHaThl. TeXHUuUecKas 1 NUILeBas co/a.

Heopranuueckne u opraHnyeCcKue BEIIECTBA. Y TII€BOIOPOAbI. XUMHUECKOE CTPOCHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHUS] aTOMOB B MOJIEKYJI€ 10 BaJICHTHOCTH.

Mertan, 3TaH, KaK IpeebHbIE YIIIEBOAOPObl. DTUJIEH U AllETUIIEH, KaK HEIIPEIEIbHbIE
(HeHachlIleHHBIe) yrieBoaopobl. ['openue yriaeBonopoaos. KauecTBeHHble peakiiuy Ha
HENpPEENIbHbIE COCUHEHHUS.

OTUIOBBIN CIIUPT, €r0 MOJy4YeHue, MpUMEHEeHNe U (PU3HO0JIOrHUYeCKoe IeHCTBUE.
TpexaToMHbIi criupT ruuepuH. KauecTBeHHas peakuysi HA MHOTOaTOMHBIE CIIUPTHI. Y KCyCHast
— IpEeJCTaBUTENb Kilacca KapOOHOBBIX KHUCIIOT.

Kpemuuii, crpoenue ero aroma u coiictsa. Kpemuuii B mpupoae. CUIUIUIBI U CUJIaH.
Oxkcun kpemuusi(1V). Kpemuuesas kucnora u e€ conu.

[IponsBoacTBO crekia U neMeHTa. [Ipoaykuns cuiaMkaTHONW TPOMBIIITIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuac. OnTudeckoe BOJIOKHO.



Hewmerannsl B npupozae. @pakiionHast eperoHka )KUIKOro Bo3yxa, Kak crocod
MOJTy4eHUsl KUCII0po/ia, a30Ta, aproHa. [lomyuenue gochopa, kpemHus, xiaopa, noaa.
DNEKTPOIN3 PACTBOPOB.

[Tonyyenue cepHON KUCIOTHI: CHIPBE, XMMU3M, TEXHOJIOTUUECKAsI CXEMA, METO
KUIISIIIETO CJI0s, TPUHIUIIBI TEIJI000MEeHa, TPOTUBOTOKA U LUPKYIsiiuu. Oneym. [IpousBoacTso
aMMHAKa: ChIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXeMa.

JlabopaTopHbIe ONBITHI

31. Pacio3HaBaHue rajoreHua-nOHOB

32. KayecTBeHHBIE peaKIui HA CYIb(aT-HOHBI

33. KauecTBeHHas peakiusi Ha KATHOH aMMOHUS

34. XuMHueckre CBOMCTBA a30THOM KMCIIOTHI, KaK JIEKTPOJINTA

35. KauecTBeHnble peakuuu Ha pochar-mnon

36. Ilony4yeHue u CBOMCTBA YrOJIbHOM KUCIOTHI

37. KauecTBeHHas peakiusi Ha KapOOHAT-HOH

38. IIponyckaHue yrieKUclIoro ra3a yepes3 pacTBOp CHIIMKAaTa HaTpUsI

IpakTnyeckne padoThl

2. VI3yyeHne CBONCTB COJITHOM KHCIOTHI

3. 3yueHue cBOMCTB CEpHOM KUCIOTHI

4. Ilony4yeHne aMMuaKa U U3y4€HUE ero CBONCTB

5. [lonyyeHue yriaekuciaoro raza u M3y4eHue ero CBOMCTB

Metasuibl 1 ux coequnenus (16 1)

[Tonoxenue meramioB B [lepuoanueckoil cucreme xumuueckux 3nemeHToB Jl. . Menneneena,
CTpPOEHHE UX aTOMOB M KpUCTaJIOB. MeTannyeckas CBsI3b U METAJUIMUECKasl KpUCTaNInyecKast
pemérka. @U3nUecKre CBOMCTBA METAJIOB: JIEKTPO- U TEIJIONPOBOAHOCTb, OTPAKAIOILAS
CIOCOOHOCTB, MJIACTUYHOCTD. CIJIaBbl UEPHBIE U LIBETHBIE.

MeTtanibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN sl HAapsbKeH. B3anmoelicteue
METAJIJIOB ¢ HEMeTaJlJIaMH, OKCUJIAMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

OKcuabl ¥ THAPOKCUIBI IETOYHBIX METAIJIOB, UX MOJIyYeHHE, CBOWCTBA, IPUMEHEHUE.
Baxwuelinme coiy mea0YHbIX METAUIOB, UX 3HAYEHUE B )KUBOM M HEKUBOM MPUPOJIE U B )KU3HU
4eJI0BEKA.

Oxcupl ¥ THIPOKCHIBI IEII0YHO3EMETbHBIX METAJUIOB, UX MOJyYE€HUE, CBOMCTBA U
IIpUMEHEeHHE. BaxxHelne coiam mENOYHO-36MEIbHBIX METAJUIOB, X 3HAUYEHUE B IPUPOJE U
KU3HU dyenoBeka. KapOoHatsl u ruipokapOOHaThl KalbLHs.

JKéctkocTh BOJBI: BpeMeHHast U mocTosiHHast. CriocoObl yCTpaHEeHUsl BpEMEHHOU KECTKOCTH.
Cnoco0Obl yCTpaHEeHHS TTOCTOSTHHON KECTKOCTU. VIOHUTHL.

CoennHeHNs aMIOMUHUS B IPUPoJie. XUMUYECKHE CBOMCTBA almoMUHUA. OCOOEHHOCTH OKCUIa U
TUAPOKCHUIA ATIOMUHUS Kak aM(OTEpHBIX coeTuHeHUH. BaykHelye con antfoMUHUS (XJIOpU/,
cyibdar).

OcobenHocTu cTpoeHHs aToMa xenes3a. JKeneso B mpupoe. BaxkHeitme py bl xxenesa.
[Mony4yenue uyryna u cranu. Oxcunbt u ruapokcus xenesa(ll) u (II). Comu xenesa(Il) u (111).
OO6Hapy’xeHre HOHOB KaTHOHOB eJle3a B pacTBOpe. 3HAU€HHE COeTUHEHUI JKeresa.

Koppo3ust xumuueckas 1 3JIeKTpOXUMHUYecKas. 3allliTa METAJIIOB OT KOPPO3HH.

Mertasisl B mpupojie: B CBOOOAHOM BUJE U B BUJIe coequHeHu. [loHsTHE 0 MeTamTypruu.
UépHas u uBeTHas metamutyprud. [lupomerannyprus, ruipoMeTaiyprus,
anekTpometamutyprus. JlomeHHsiit mponecc. [lepepadoTka yyryHa B cTanb. DJIEKTPOIU3
pacIaBoB.

JlaGopaTopHble ONBITHI

39. B3aumoneiicTre xene3a ¢ pactBopoM cynbgata mean(ll)

40. IToryyeHne U3BECTKOBOM BOBI U OMBITHI C HEW

41. Tlonyuenue ruapokcunos xenesa(ll) u (111)

42.KadyecTBEHHBIE peaKIMM Ha KATHOHBI JKeJe3a

IIpakT4yeckue padoThl



6. ITomydenue >KeCTKON BOJBI U CIIOCOOBI €€ yCTpaHEHUs

7. Penienne sKkCriepMMEHTaIbHBIX 3a4a4 110 Teme «MeTais

XHuMHA M OKpYsKaoIias cpeaa

Crpoenue 3emin: 11po, MaHTHsI, 3eMHas KOpa, UX XUMUYecKuil cocTaB. JIutocdepa u eé
XUMHUeCKHM cocTaB. MuHnepaisl. Pynbl. Ocagounslie nopoasl. [lone3Hslie uckonaemsle.
XHUMHYECKUH cocTaB THAPOCchepbl. XUMHUYECKUM COCTaB aTMOC(EPHI.

VcTOYHNKH XMMHUYECKOTO 3arpsi3HEHUs OKpYXatoliei cpenbl. [7100anpHble 9KOJI0rH4ecKue
IpoOJIeMbI YeJIOBEUECTBA: TAPHUKOBBIM 3P PEKT, KUCIOTHBIE 10K, O30HOBBIEC JIBIPHI.
MexayHapoaHOe COTPYIHHYECTBO B 00JIACTH OXPAaHBI OKPYKAIOLIEH CPebl OT XUMUYECKOTO
3arps3HEHUs. «3enEHast XUMUS».

MapKkupoBKa yIIaKOBOUHBIX MaTEPUAIIOB, SJIEKTPOHUKU U OBITOBOW TEXHUKH, MPOJYKTOB
IIUTaHMs, STUKETOK I10 YXOMY 3a OLCIKIOU.

JlabopaTopHbIe ONBITHI

43. 3yuyenue rpanura

44. N3ydyeHrne MapKUPOBOK PA3IMYHBIX BUAOB IPOMBIIIIEHHBIX U IIPOJOBOILCTBEHHBIX TOBAPOB
O0o00menne 3HaHUH 110 XMMHH 32 Kyp¢ OCHOBHOM mIK0JBIL IToagroroska k OcHoBHOMY
rocy/1apcTBeHHOMY JK3aMeHy

CrpoeHue aToMa B COOTBETCTBUU C IOJIOKEHUEM XMMHUUYECKOr0 3jieMeHTa B [lepuonnueckoit
cucreme. CTpoeHue BellecTBa: XUMUYECKasi CBSI3b U KPUCTAIUIMUECKUE PEIIETKU. 3aBUCUMOCTD
CBOWCTB 00pa30BaHHbIX 3JIEMEHTAMH MPOCTHIX BELIECTB (METAJIOB, HEMETAJJIOB, 0JIATOPOIHBIX
ra3oB) OT IMOJIOKEHUsI 3JIeMeHTOB B [lepuoanueckoii cucreme. TUIIONOTHSI HEOPTAaHUYECKUX
BELIECTB, JEJICHNE UX Ha Kiacchl ¥ rpynmsl. [Ipencrasurenu.

[Ipu3Haky u ycioBus NPOTEKAHUS XUMUYECKUX PEAKIUNA. THUIIOIOrUs XUMUYECKUX PEAKIUH 110
pas3InYHBIM OCHOBaHMAM. Peakiun noHHOro ooMeHa. OKHUCIUTENbHO-

BOCCTAHOBUTEJIbHbBIE PEAKIIUH.

XHMMHYECKHE CBOWCTBA IIPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA
COJIe00pa3yIIUX OKCHIOB, THIPOKCHIOB (OCHOBAHHH, KUCIOT U aM(OTEPHBIX

TUAPOKCHUIOB), COJEH.

TemaTnyeckoe mIaHupoBaHue § Kiaace

Neni/n Tema Kon-Bo yacos

1 HauanpHble MOHATHS ¥ 3aKOHBI XUMUU 20

2 Baxxneimmne npeacTaBuTENIN HEOPraHMUECKHUX BEILIECTB. 18
KonnyecTBEHHbBIE OTHONIEHUS B XUMUU

3 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHUN 10

4 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 8
sanemenToB JI.M. MenzeneeBa u cTpoeHre aToMa

5 XumMuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 12

Hroro 68

TemaTnyeckoe ImIaHupoBaHue YKiaace

Neni/it Tema Kon-Bo vacoB
1 [ToBTOpeHme 0 0000IIeHNE CBEACHUI TT0 KypCy 8-T0 Kiacca. 5
Xumuueckue peakuu (5 9)

2 XuMuyeckue peakiiuu B pactBopax (10 u) 10

3 Hemerannsl u ux coenunenus (25 1) 25

4 Merauibl 1 ux coequaenus (16 u) 16

5 XuMus U OKpyxaromas cpena (2 1) 2

6 O0600611eHne Kypca OCHOBHOM IIKOJIBI 10

Hroro 68




