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Ilnanupyembie pe3yJibTaThl OCBOCHHUSI KypCca XUMUH

[To 3aBepiIeHNIO Kypca XMMHH Ha 3Tare OCHOBHOTO 001ero 00pa3oBaHus BBITYCKHUKH

OCHOBHOM ILIKOJIbI TOJKHBI OBJIAJIETh CIEAYIOIIUMHU pe3yIbTaTaMu:

1. JInuHOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBOEH ODTHUYECKOW NPUHAJICKHOCTH, 3HAHME HWCTOPHUHM XMMUU M BKIIAJa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XHUMHUIO;
2) (hopmuposarue OTBETCTBEHHOTO OTHOILCHUS K TIO3HAHMIO XUMHH; TOTOBHOCTH U CIIOCOOHOCTH
y4alluxcsi K CaMOpPa3BUTUIO U CaMOOOpPA30BaHMIO HAa OCHOBE M3YYEHHBIX ()aKTOB, 3aKOHOB U
TEOPH XHMMHUH; OCO3HAHHOTO BBIOOpA U IMOCTPOCHUE WHAMBHUIYAIbHOH 00pa30BaTeNbHOM
TPaeKTOPHH;
3) popmuposanue 1ENOCTHON ECTECTBEHHO-HAYYHOW KApTHHBI MHpPA, HEOTHEMIIEMOW YaCThIO
KOTOPOM SABJIAETCSA XUMHUYECKasi KapTUHA MUDa,
4) oe6nadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOLIMM YPOBHIO pPa3BHTHS HAyKH WU
00OLIECTBEHHON IPAKTUKH, B TOM YUCIIE U XUMHUYECKHUM;
5) oceoenue coupanbHBIX HOPM, MPABWII MOBEACHHS, POJicH M (OPM COLHATBHON KU3HH B
coluuyMe, MPHUPOJIE W YAaCTHOM KHM3HM Ha OCHOBE HKOJOTMYECKOM KyJIbTyphl M 0€30I1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;
6) @opmuposanue KOMMYHHKATUBHON KOMIICTGHTHOCTH B OOINCHHHM CO CBEPCTHUKAMH H
B3pOCIBIMU B IIpo1iecce 00pa3oBaTeIbHON, 00IIECTBEHHO MOJIE3HOM, y4eOHO-HCCIe10BATEIbCKOM,

TBOpquKOﬁ " JPpYIrux BUAOB ACATCIIbBHOCTH, CBA3AHHLIX C XUMHUEH.

2. MeranpeaMeTHbIe Pe3yJIbTAThI:
1) onpedenenue neneii COOCTBEHHOT0 OOYUYCHUsI, TOCTAHOBKA M (YOPMYIHPOBAHHUE IS CEOsI HOBBIX
3aja4;
2) nnamupoeanue TyTeH IOCTIDKCHUS JKENAEMOro pes3ylbTata OOy4eHHsS XHMHH Kak
TEOPETUYECKOTO, TaK U KCIIEPUMEHTAILHOTO XapaKTepa;
3) coommnecenue CBOMX NEHCTBHUI C ITAHUPYEMBIMH PE3YJIbTATAMH, OCYUeCmeaieHie KOHTPOIs
CBOEH JIeATeIbHOCTH B IPOIIECcCe JOCTHXKEHUS pe3yibTarta, onpeoeieHue Crioco0oB ASUCTBUI MpH
BBITTOJIHEHUH JTA00OPATOPHBIX W MPAKTUYECKUX PAaOOT B COOTBETCTBUHU C TpPABWIAMH TEXHUKU
0€30I1aCHOCTH;
4) onpedenenue NCTOYHUKOB XUMHUYECKOW HH(MOPMAIMH, MOJYYEHHE M aHAIU3 e, CO3IaHue

I/IH(I)OpMaI_II/IOHHOFO NPpOAYKTaA U €ro NpC3CHTALIUA,;



5) ucnonv3o6anue OCHOBHBIX MHTEIICKTYalIbHBIX ONEpAIlMii: aHAIM3a U CHHTE3a, CPABHCHHS U
CUCTEeMAaTH3aIH, 0000IIEHNsI U KOHKPETU3AIlNH, 8bls16/1eHUe TIPUIUHHO-CIICICTBEHHBIX CBsI3eH U
nocmpoeHue TOTHYECKOT0 PACCYKJICHUS U YMO3aKITIOUeHUs (MHAYKTUBHOTO, I€TYKTUBHOTO U 110
aQHAJIOTMH) HA MaTepHualie ECTECTBEHHO-HAYYHOI'O COJIEP KaHNUS;

6) ymenue co3naBath, IPUMEHSATh U IPEOOPA30BHIBATH 3HAKUA U CHMBOJIBI, MOJICJIH U CXEMBI IS
peleHus yueOHbIX U TO3HABATEIIBHBIX 33]1a4;

7) ¢opmuposanue W pazeumue SKOJIOTUYECKOTO MBIIUICHUS, yYMEHHE IPUMCHSATH €ro B
MO03HABATEJIbHON, KOMMYHHUKAaTUBHOM, COIIMATIbHOM MPAaKTUKE U TPO(HEeCCHOHATIbHONM OPHEHTALINN;

8) cenepuposanue uaeci u onpeacIeHnue CPEACTB, HCOOXOAUMBIX VIS KX PEaTU3aliH.

3. IIpeameTHbIe pe3yabTaThI:
1) ymenue 0603HaYaTh XMMHYECKHE JJIEMCHTBI, Ha3blBaTh UX M XapaKTEPHU30BaTh HAa OCHOBE
10JI0KeHUs B nepuoandeckon cucreme 1. 1. Menneneesa;
2) opmynuposanue N3y4CHHBIX TOHATHIA: BEUISCTBO, XUMHUYCCKUN DJICMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHUOH, MPOCTOE U CJIOKHOE BEIIECTBO, XMMHUYECKasl PEaKIMsl, BUIbl XUMHUUYECKHUX
pEaKIuK U T. 1.;
3) onpedenenue o popmynaMm cocTaBa HEOPraHUIECKUX U OPraHUYECKHUX BEIIECTB, BAICHTHOCTH
ATOMOB XMUMHYECKHUX JIEMEHTOB WM CTETICHU UX OKUCIICHUS;
4) nonumanue nHPOPMAIMH, KOTOPYIO HECYT XMMUYECKUE 3HAKH, GOPMYIIbI U yPaBHCHHS;
5) ymenue xkraccugpuyuposams mpocteie (METAIIBI, HEMETAILIBI, 0J1aropoJHbIE Ta3bl) U CIIOKHBIE
(OuHapHbBIE COETUHEHUS, B TOM YMCIIE€ U OKCHJIBI, a TAK)KE TUAPOKCUIIBI — KUCIOTHI, OCHOBAHUS,
amM(OoTepHbIE THIPOKCHUIBI — U COJIN) BEILIECTBA;
6) opmyruposanue NepuOMIECKOTO 3aKOHA, 0OBsICHEHUe CTPYKTYPBI B HHPOPMAIIMU, KOTOPYIO
HECET NepHoauYecKas cucreMa xumudeckux sneMeHTtoB JI. WM. MenpaeneeBa, packpwvimue
3HAYECHUS IEPUOJUYECKOTO 3aKOHA;
7) ymeHue xapakmepu3o6amb CTPOCHUE BEUIECTBA — BUJbl XUMHUYECKUX CBS3CH W THIIBI
KPUCTAJUIMYECKUX PELIETOK;
8) onucanue cTpoeHHs aTOMOB XMMHUYECKUX JJIEMEHTOB C MOPSAKOBBIME HOMepamu 1—20 u 26,
omobpasiceHue NX C TTIOMOIIBIO CXEM;
9) cocmasnenue (GOpMyT OKCHIOB XHMHUYSCKHX JJIEMEHTOB W COOTBETCTBYIOIIUX UM
TUIAPOKCHJIOB;
10) Hanucanue CTPYKTYpHBIX (DOPMYJ MOJCKYJISPHBIX COCTUHEHUH W (OPMYJIBHBIX €IMHUIL
MOHHBIX COEIMHEHUI MO BaJIECHTHOCTH, CTETIEH! OKUCIICHHS WJIH 3apsly HOHOB;
11) ymenue ¢opmynruposams OCHOBHBIC 3aKOHBI XHMHH: IOCTOSHCTBAa COCTaBa BEIICCTB

MOJIEKYJISIPHOTO CTPOEHHUS, COXPAaHEHHsI MacChl BEILIECTB, 3aKOH ABOTaipo;



12) ymenue popmynupoeams OCHOBHBIC MOJOKESHUS ATOMHO-MOJICKYJISIPHOTO YUYCHUSI U TCOPHH
AIIEKTPOIIUTUYECKOH TUCCOIMALINY;

13) onpedenenue npu3HAKOB, YCIOBUHN NMPOTEKAHUS M MPEKPALICHUS XUMUYECKUX PEaKIHi;

14) cocmaenenue MOICKYISIPHBIX YPaBHECHUH XUMUYECKUX PEAKIHiA, MTOATBEPIKIAIONIMX OOIIHe
XUMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB M OTPAXKAIOIIUX CBS3U
ME¥K]ly KJIacCaMU COCIUHECHUM;

15) cocmasnenue ypaBHeHHI Peakluil ¢ y4aCTHEM JICKTPOIIMTOB TAaKXKe B HOHHOM (hopme;

16) onpedenenue MO0 XMMHUYECKUM YPABHEHUSM MPUHAICHKHOCTH PEAKIUN K ONpeAeIEHHOMY
TUITY WK BUJLY,

17) cocmasnenue ypaBHEHUI OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMII C IIOMOILBI0 METO/A
AJIEKTPOHHOTO OallaHCa;

18) npumenenue MOHITUN «OKUCICHHE» U «BOCCTAHOBJICHHEY [T XaPaKTEPUCTHKH XMMHUYECKHX
CBOWCTB BEIIIECTB;

19) onpeoenenue c TOMOIIBIO KAUECTBEHHBIX PEAKIIUHI XJIOPHI-, CYJIb(aT- U KapOOHAT-aHUOHOB U
KaTHOHA aMMOHHS B PaCTBOPE;

20) obwacHenue BIASHAUS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

21) ymenue xapakmepuzosams NMOJ0KEHHUE METAJUIOB U HEMETAJUIOB B MIEPHOJIUIECKON CHCTEME
AIIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJLIOB, O0IINE (PU3NIECKHE M XUMUYECKHIE CBOWCTBA;
22) obOwsacHenue MHOTOOOpa3usi MPOCTHIX BELICCTB SIBJICHUEM QJUIOTPOIUM C YKa3aHUEM eé
NPUYHH;

23) ycmanosnenue pa3nuduil THAPO-, THPO- U DICKTPOMETATUTYPTHH U WILIOCMPUPOSAHUE ITHX
pa3uumii MpuMepaMy MPOMBIIIICHHBIX CIIOCOOOB TIOJTYYEHUSI METAILIOB;

24) ymenue oasams 001IyI0 XapakTepucTuky 3aementoB |, 1, VIIA rpynn, a Takke Bogopoaa,
KHCIIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHHUS 1 00pa30BaHHBIX UMU MPOCTHIX BEIIECTB
U BaOXHEHIIUX COEIMHEHUH (CTpOEHHE, HaXOXKICHHE B MPUPOJE, MOJIy4deHHe, (pu3nueckue u
XUMHYECKHE CBOWCTBA, TPUMEHEHHE);

25) ymeHnue onucvieams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymeHue npouzeooums XUMHYECKUE PAcUEThl C UCIOIb30BAHUEM IMOHSITUI «MaccoBas IOJIs
BEILIECTBA B CMECH», KKOJIMYECTBO BEIIECTBAY», «MOJISPHBIN 00BEM» MO GOpMYIaM U YpaBHEHUSIM
peaKIuii;

27) onucanue CBONCTB U MPAKTUIECKOTO 3HAUCHUS U3yUCHHBIX OPraHMYECKUX BEIIECTB;

28) evinoanenue 0003HAUYCHHBIX B IPOTPAMME IKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHUYECKIX
BEIIIECTB 110 COOTBETCTBYIOLIUM IIPH3HAKAM;

29) cobmrodenue ipaBui 0E30MACHON PA0OTH B XMMUYECKOM KaOuHeTe (11abopaTopun).



Coaep:xxaHue Kypca XuMuM

8 KITACC
HavanbHble NOHATHSA U 3AKOHBI XUMHUM
Tena u BemiectBa. CBOiCTBa BEIIECTB. JTAJIOHHBIC (U3UYECKHUE CBOWCTBA BEIIECTB.
Marepuansl 1 MatepuanoBeieHue. Poslb XuMUM B )KU3HU COBPEMEHHOT0 oOuiecTBa. OTHOIIEHNE
obmrecTBa K XUMHUH: XeMornst 1 xeMohoowus.

Meroapl u3ydenuss xumuu. HaOmronenwe. DxcnepumeHT MopaenupoBanue. Monenu
MaTepHuabHbIC U 3HAKOBBIE HJIU CUMBOJIbHBIE.

l'azpr. XKunpkoctu. TeEpnble BemecTBa. B3auMHBIE Iepexoabl MEXKIy arperaTHbIMHU
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOnuMaIus) u aecyonumMaliis, KOHJASH Calus U uCrapeHue,
KPUCTAJUIM3aLUs U [IJIABJICHUE.

®dusnyeckue gaBieHusd. YucTole BENECTBA U CMECH. [ OMOT€HHBIE U TE€TEPOT€HHBIE CMECH.
Cmecu ra3oo0pasnble, kuinkue u TBEpAbIe. CIOCOOBI pa3felieHhss CMECEi: TeperoHka, Wiu
TUCTHIUISAIMS,  OTCTauBaHue, (UIBTPOBAaHWE,  KPUCTAUIM3AIMS WM BbIIApUBaHUE.
Xpomarorpadus. [IpumMenenue »Tux cnocob6oB B T1aOOPaTOPHON MPAKTHKE, HA IPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DJIEMEHTHl. ATOMBI W MOJIeKyabl. [IpocThle W CIIOXKHBIE BEIIECTBA.
Annorponust Ha puMmepe Kuciaopoaa. OCHOBHBIE MOJOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YUYEHHUS.
Nonsl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS.

3Haku (CHUMBOJIBI) XUMHYECKUX OdJeMeHTOB. WMH@opmaius, KOTOpYyHO HECYT 3HaKH
XUMHUYECKUX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHWW HEKOTOPBIX XHUMHYECKHX JJIEMEHTOB.
[Tepuoanueckas Tabnuia xumudeckux sneMeHToB [[. M. MeHnzgeneeBa: KOPOTKOMEPHOIHBIA U
JUTMHHOTIEPUOAHBIN BapuaHThl. [lepuonst u rpynmsl. [ maBHas v moOovHas MOATPYIIBL, WIH A- U
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumnyeckue Qopmyinsl. Muaekcel n kodpdunueHTsl. OTHOCUTENbHAsS MOJIEKYJsSpHas
Macca. MaccoBasi 1ol XUMHUYECKOTO dJIeMEeHTa B coequHeHuu. MHopmalus, KOTOpylo HecyT
XUMHUYECKHE (POPMYIIBIL.

BanentHocts. CrpykrypHBle (opMynbl. XWUMHYECKHE OJIEMEHTHI C MOCTOSHHOW W
MEPEMEHHOI BaJIEHTHOCTHbIO. BBIBOJ (hopMyInbl coequHeHHs MO BajieHTHocTH. OmpeneneHue
BaJEHTHOCTH XUMHYECKOr0 »dJieMeHTa 1o ¢opmyne BemecTtBa. CocTaBieHue Ha3BaHUUN
COEIMHEHUH, COCTOSIIINX U3 IByX XUMHUECKUX 3JIEMEHTOB, M0 BAJICHTHOCTHU. 3aKOH IMOCTOSTHCTBA

coCTaBa BCUICCTB.



XUMUYECKHUE peakun. PeareHTsl U mMpoyKThl peakiuuu. [[pru3Haku XUMHUYECKUX PEaKIIHil.
VYcnoBusg MX TpoTeKaHUs U OpekpauieHus. Peakuuu ropeHus. OK30T€pMHYECKHE U
SHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHUs MACChl BEIECTB. XUMHUECKUE ypaBHEHMs. COCTaBICHUE XUMUYECKUX
ypaBHeHui. UHbopManus, KOTOpyo HECET XUMUYECKOE ypaBHEHUE.

Knaccuukanuss XUMUYECKUX PEaKIHid MO0 COCTaBy M YHCIY PEareHTOB M IPOIYKTOB.
Tunbel xumMuyeckux peakiuil. Peakiuu coenuHeHMs, pa3joKEHMs, 3aMelleHHUs U OOMeEHa.
KaranusaTopsl u kaTanus.

JdemoHcTpauMu

e Komieknusi MaTepualioB U U3/1€IUN U3 HUX.

e Mogenu, ucnonb3yeMble Ha ypokax Gpu3uku, 6uonoruu u reorpaduu.

e (OOBEMHBIE U LIAPOCTEPKHEBBIE MOJEIN HEKOTOPBIX XUMUYECKUX BEILECTB.

e Mozenu KpUCTaUIMYECKUX PEHIETOK.

e Cobupanue npudOpa A MOIYUEHHS ra3a v MPOBEpKa ero repMEeTHIHOCTH.

e Bosronka cyxoro npja, nojaa Wi HadTaarHa.

e ArperaTHble COCTOSIHUS BOJBL.

e PazneneHue AByX HECMEIINBAKOUIUXCS KUJIKOCTEH C TOMOILBIO EIUTEIbHON BOPOHKH.

e JluctmisATop u ero padora.

e VYcraHoBka s GUIBTPOBaHUS U €€ padoTa.

e VYcraHOBKa JAJis BblapuBaHus U e€ paboTa.

e Komnexius 6bITOBBIX TPUOOPOB A (PUIBTPOBAHUS BO3AYyXa.

e Paznenenne Kpacsumiero BemiecTBa (iuomactepa € IMOMOIIBIO MeToJa OyMakKHOM
xpomarorpaduu.

e Mojenu aJuIOTPONHBIX MOAU(UKALIUN Yriepoaa U cepbl.

e [lonyuenue o30Ha.

e Tloprpers: 1. £1. Bepuenuyca u JI. Y. Meneneesa.

e KopOoTKOneprnoAHblii M JUIMHHONIEPUOIHBIN BapUaHThl nepuoanyeckon cucremsl 1. U.

Menpneneesa.

e KoHCTpynpoBaHUE MIAPOCTEPKHEBBIX MOJIEIIEN MOJIEKYIL.
e Amnmnapar Kunna.

e PaznoxeHue 6uxpomara aMMOHHMSL.

e T'opeHue cepbl U MarHUEBOM JIEHTHI.

e Iloprpersl M. B. Jlomonocosa u A. JI. JlaByasse.

e OnbITHl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MacChl BEIIECTB.



e Topenue docdopa, pacTBOpeHHE MPOTYKTA TOPSHHUSI B BOJIE U UCCIICIOBAHHE MTOTYICHHOTO
pacTBOpa JAKMYyCOM.
e BiaumoneicTBUE COIIHON KUCIOTHI C [IMHKOM.

e [lonyuenue rugpokcuaa menu(ll) u ero pasznokeHue npu HarpeBaHUU.

JlaGopaTopHbie ONBITHI
* O3HaKOMJIEHHUE C KOJUIEKIMEH 1a00paTOpHOM MOCYIbI.
* [IpoBepka repMeTHYHOCTH MPUOOPA TS TOTYUEHUS Ta30B.
* O3HaKOMJIEHHE C MHUHEpalaMU, 00pa3yrIIUMU IPaHUT.
* [IpuroroBiieHre TeTePOreHHON CMECH MOPOIIKOB CEPHI C JKETIE30M U UX pa3JieeHHUE.
* B3aumopelicTBie pacTBOPOB XJIOPHUIOB U HOAMIOB KaJIHsl C paCTBOPOM HHUTpaTa cepedpa.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anmopeiicTBue ¢ CEpHOM KUCIOTOM.
* BzaumonelicTBue pacTBOpa COJbI C KUCIOTOM.
* [IpoBepka 3aKOHa COXpaHEHHS MAacChl BEUIECTB HA MPUMEpPE B3aUMOJACUCTBUSA IIEIOYH C
KHMCIJIOTOM.
* [IpoBepka 3aKOHa COXpaHEHHsI MacChl BEIIECTB Ha MpPUMEpPE B3aMMOJICHCTBHS IIEIOYH C
coutbro xenesa(Ill).
» Paznoxxenue mepokcuia Bojopoaa ¢ momoinbio okcuaa Mapranuna (IV). 11. 3amemenue
KEJe30M ME/IM B METHOM KYIIOpOCe.
IIpakTuyeckue paéoThl
1. [IpaBuna TeXHUKU O€30MACHOCTH U HEKOTOPBIE BUJIBI pAaOOT B XUMHUECKON J1ab0OpaTOpHH
(xabuHeTe XUMHUN).
2. HaGmronieHue 3a ropsiiiei cBedoi.

3. Ananu3 o4BsI (aHANOT PabOTHl «OYNCTKA TOBAPEHHOM COIINY).

BaskHeililmue npeacTaBuTe Il HEOPraHuvdecKnx BeuecTs. KoimyecTBeHHbIE OTHOLIEHHS B
XUMHHU
Cocras Bo3ayxa. [Toustre 06 00bEMHOI j1071e () KOMIIOHEHTA IPUPOHOM Ta30BOM CMECH
— Bo3ayxa. Pacuér o0béma KOMIIOHEHTa ra30BOM cMecH Mo ero 00bEMHOM J1071€ M1 HA0OOPOT.
Kucnopona. O3on. [Tonyuenne kuciopoaa. CoOupanue u pacro3HaBaHHUE KHCIOPO/Ia.
XUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOJCICTBUE C METANIAMU, HEMETAJIJIAMU U CIIOKHBIMHU
BenlectBami. [Ipumenenne kucinopona. KpyroBopor kuciopozia B Ipupoe.
Oxkcuapl. OOpa3oBaHue Ha3BaHUH OKCHIOB MO UxX Gopmynam. CoctaBieHue Gopmyt
OKCHJIOB IO UX Ha3BaHUsAM. [IpefcTaBuTenu OKCHIOB: BOJIa U YIVIEKHUCIBIN ra3, HeraméHas

HN3BCCTh.



Bonopoa B npupozae. ®usnueckue 1 XUMUYECKHE CBOMCTBA BOJOPO/IA, €r0 MOJIYyYCHHUE U
MIpUMEHEHUE.

Kucnotel, ux coctaB m ux kiaccudukamus. Maaukaropel. Tabmuna pacTBOPUMOCTH.
CepHas U consiHast KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB M Ha3BaHusA. PactBopumocth cosiedt B Boje. IIpeacraButenu cosei:
XJIOpUJ HATpusi, KapOoHAT HATpus, pocdar KaabIHA.

[TocTostnnass ABoraapo. KommuectBo BemiectBa. Monbs. Momsipnas Macca. Kparthbie
€UHULBl U3MEPEHUs KOJIMYECTBA BEIIECTBA — MWUIMMOJb U KWJIOMOJb, MUJUIMMOJSpHAs U
KWJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATUI «KOJIMYECTBO BEIIECTBAY», «MOJIAPHAS Maccay,
«IOCTOSIHHASE ABOTAJpO».

3akoH ABoraapo. MosspHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TNIOTHOCTh
rasa o JApyromy rasy.

KpatHbple enuHUIBI W3MEPEHHS — MHIJUTAMOJISIPHBI W KHJIOMOJSIPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ HMCNOAB30BaHMEM MOHATUN «KOJUYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPON».

I'aapocdepa. KpyroBopot Bojibl B ipupojie. @U3nyeckue 1 XUMHYECKHUE CBOMCTBA BO/IBI:
B3aMMO/JICHCTBUE C OKCUIAMU.

OcHoBaHus, ux cocraB. PactBopuMocTs oOcHOBaHMM B Boze. M3MeHeHHE OKpacku
WHJIUKATOPOB B IENOYHOM cpene. IIpencraBurenu imenouel: TMAPOKCUIBI HATPUA, Kalusi U
KaJIBIIHSL.

PactBopurens u pactBopéHHOe BemecTBo. PactBopsl. PactBopenue. I'mapatsel. MaccoBas
JI0JIsI pacTBOPEHHOrO BeHIeCTBA. Pacy€Thl, CBSI3aHHBIE C UCIOJIB30BAHUEM IMOHATUSA «MaccoBas
JIOJISI PACTBOPEHHOTO BELIECTBAY.

JdemMoHcTpanuu

e OmnpeneneHue coiepKaHus KUCIOPOIA B BO3AYXE.

e [lonydeHue KucIOpoaa pazioKEeHUEM IEPMAHTaHATA KaJIUSI M TIEPOKCH]Ia BOAOPO/A.
e (CoOupaHue METOJIOM BBITECHEHHS BO3AYyXa U BOJBI.

e Pacno3naBaHue KuCIOpOIA.

e [‘opeHue marums, xenesa, yris, cepsl U hochopa B KUCTOPOJIE.

e Komiekus oKCUI0B.

o [lonmydyenue, coOupaHue U pacro3HaBaHUE BOJIOPO/A.

e ['openue Bogopona.

e BzaumoseiictBue Bogopoaa ¢ okcuaom meau(1l).



e Komiekius MUHEpaIbHBIX KUCIIOT.

e [IpaBuio pa3baBieHus: cepoi KUCIOTHI.

e Komieknus coyei.

e Tabunuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHI U COJIEH B BOJE.

e Hekoropble MeTamibl, HEMETAUIBl MU COCJUHEHHS C KOJMYECTBOM BEIECTBA,

paBHBIM 1 MOJIb.
e Mogens MossipHOTO 00bEMA ra3000pa3HbIX BELIECTB.
e Koeknusa oCHOBaHUH.
JlabopaTropHblie ONBITHI

* [lomyTHEHUE W3BECTKOBOW BOJIBI P MPOITYCKAHUU YIIIEKUCIIOTO rasa.

* [TonyueHnue BoAOpOa B3aUMOJICUCTBUEM IIUHKA C COJITHOM KUCJIOTOM.

* PacniozHaBaHue KUCIOT C MOMOIIIbIO HHUKATOPOB.

* lI3MeHeHne OKpacku MHAMKATOPOB B IIETIOUYHOM Cpeie.

e OzHakoMJIEHME C IIpernapaTamMy JOMAallHEW WM IIKOJIbHOW aNTe4yKu: pacTBOpaMu
MEePOKCHIa BOJIOPOIa, CHUPTOBOM HACTOWKH MOJA, aMMHAaKa.

IpakTnyeckne padoThl

4. Ilonyuyenue, cobupaHue U pacro3HaBaHUE KUCIOPOa.

5. [lonyuyenue, coOupanue u pacro3HaBaHHUE BOJOPOA.

6. [IpuroroBieHue pacTBopa ¢ 3alaHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILLIECTBA.

OcCHOBHBIE KJIACChl HCOPTAHMYECKUX COeTMHEeHUI

O6o0mmenne cBeAeHUN 00 OKCcHIax, WX KiIacCH(UKAIMKM, HAa3BaHUSX U CBOMCTBax.
Cnoco0bI TOTy4eHHUsT OKCUIOB

OcHoBaHusl, ux Kiaccuukanus, Ha3BaHUs U CBOMCTBA. B3auMoneiicTBre ¢ KUCIOTaMu,
KHUCIOTHBIMM OKCHJIaMH U COJNSIMU. PasniokeHue HepacTBOPUMBIX oOcCHOBaHUH. CrocoObl
MOJTY4YE€HUSI OCHOBAHUM.

Kucnorel, ux kimaccudukanuss u HazBanus. OOmMEe XUMHUYECKHE CBOMCTBA KHCIIOT.
B3aumopneicTBiue KHUCIOT € MeTalllaMH. OJIEKTPOXMMUYECKUH psAJl HaNPsKEHUH METAJUIOB.
B3anmopaeicTBiue KUCIOT ¢ OKCHJAMU METaJlIoB. B3anMozelcTBUe KUCIIOT ¢ OCHOBAHUSAMH —
peakuusi HeWTpanu3auuu. B3aumopeiicTBue kuciot ¢ consiMu. [lonydeHne OGeCKUCIOPOIHBIX U
KHCIIOPOJICO/IEPIKALIUX KHUCIIOT.

Comu, ux Kimaccupukanus | CBOWCTBa. B3ammopeiicTBue coseli ¢ MeTauiamu,
0CcOOEHHOCTH 3THX peakuuil. B3anmoaencTBre comeil ¢ ComsiMu.

I'enernueckue psapl MeTaia U HeMmeTalula. ['eHeTmdeckas CBsI3b MeEXIy KiaccaMu

HCOPTaHNYCCKUX BEIICCTB.



JlaGopaTopHble ONBITHI
* B3aumoeiicTBre OKCHIa KaJbIlMs C BOJIOM.
* [lTomyTHEHHE U3BECTKOBOU BOJIBI.
* Peakuusi HEUTpaau3aiuu.
* [Tomyuenne ruapokcuaa meau(Il) u ero B3auMoaeiicTBHE C KUCITOTOM.
* Paznoxxenue rugpokcuaa menu(ll) npu narpeBanum.
* B3aumoeicTBre KUCIOT C METalJIaMU.
* B3anmoeicTBrE KHCIIOT C COJISIMH.
* O3HaKOMIJICHHE C KOJIJICKIEH COJIei.
* Bzaumoneticteue cynshara menu(Il) c sxenezom.
* B3aumoeicTBHE COJICH C COJISIMH.
* ['eHeTnyeckas CBS3b MEXKIY KJacCaMU HEOPraHMYECKUX BELIECTB Ha MPUMEpPE COEIUHEHUI
MEJIH.
IIpakTuyeckune padoTsl
7. PeleHue HKCIEpUMEHTANBHBIX 3adad MO TeMme «OCHOBHBIE KJIACChl HEOPTraHUYECKHX

COEIMHEHUI.

IlepuoanyecKkuii 3aKOH U NEPHOAMYECKAsA CHCTEeMa XUMHYeCKuX djiemMenToB 1. U.
Menpeneesa. CTtpoeHue aToma
EcTecTBeHHbBIE CEMENCTBA XUMHUYECKMX D3JIEMEHTOB: WICJIOYHBIE U IIEIOYHO3EMEIIbHBIC
METaJllbl, TaJIoreHbl, HHEpTHBIE (Os1aropoanble) ra3pl. AMQOTepHOCTh. AMGPOTEpHBIE OKCUIBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpsitue J[. 1. MenaeneeBbIM NepuoANYECKOT0 3aKOHA U CO3JaHUE UM MTEPHONYECKON
CUCTEMBI XUMUYECKUX DIIEMEHTOB.

ATOMBI Kak ¢opMa CyLIECTBOBaHMS XMMHUYECKHUX 31€MEHTOB. OCHOBHBIE CBEICHUS O
CTPOEHMH aTOMOB. JloKkazarenabCTBa CIIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopna.
[InaneTapHast MOJIEIb CTPOCHHUS aTOMA.

CocTtaB aToOMHBIX sfAep: HPOTOHBI, HEUTPOHBI. (OTHOCUTENIbHAs aTOMHAs Macca.
B3auMoCBA3b IOHATUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsl Maccay.

Mukpomup. OnekTpoHbl. CTpO€HHE 3SIJIEKTPOHHBIX YpPOBHEH AaTOMOB XHUMHYECKHX
anemeHTOB 1—20. [ToHsTHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3oronsl. ®Pusndeckuil cmbicn cumBoiauku llepmonnueckoit cucrembl. CoBpeMeHHas
(bopMynHpoBKa IEPUOTUUECKOTO 3aKOHA. VI3MEHEHUs CBOMCTB 3JIEMEHTOB B IEpUOJIaX U IPyMIax

KaK (YHKIIMSI CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.



XapakTepucTUKa dJIEMEHTa-MeTalyla W dJEMEHTa-HeMeTalla MO0 HMX IOJIOKEHHUIO B
MEPUOANYECKON cucTeMe XuMuieckux 3neMeHToB . 1. Menaeneesa.

JleMoOHCTpaL U

Paznuunbie popmbl TaOIHII IEPUOTUIECKOIN CUCTEMBI.

e  MoaenupoBanue nocTpoeHus nepuoaudeckon cucremsl /1. . Menneneena.
e Mojenu aTOMOB XMMUYECKUX 3JIEMEHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-ro IepuoI0B.

JlabopaTopHbIe ONBITHI

* [Tonydenue amdoTepHOro ruPOKCHUIA U UCCIIEIOBAHUE €TI0 CBONCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHH
Honnast xumuueckas cBs3b. FloHbl, 00pa3oBaHHbIE aTOMaMU METAJNIOB U HeMeTalIoB. Cxembl
00pa3oBaHUs MOHHOH CBSI3U U1l OMHAPHBIX COCTMHEHUH. IOHHBIE KPUCTAIUTMYECKUE PEIIETKU U
¢u3nyeckue CBOMCTBA BELIECTB C 3TUM TUIOM peméTok. [loHstue o opmynbHON enuHULE
BELIECTBA.

KoBasieHTHass XuMHUecKasi CBA3b. DJIEKTPOHHbIE U CTPYKTypHbIe (popmyibl. [loHsTHE O
BajleHTHOCTH. KoBajeHTHas HemossipHas cBsA3b. Cxembl 00pa3oBaHMsI KOBAJEHTHOM CBSI3U JJIS
OMHApHBIX cOoelMHEHUH. MoJeKyaspHble U aTOMHbIE KPUCTAUIMYECKUE PEIIETKU U CBOMCTBA
BELIECTB C ITUM THUIIOM PELIETOK.

ONeKTpOOTpULATENBHOCT. PsAn  anekTpoorpunarensHoctu. KoBaneHTHas nossipHast
Xumuueckast cBs3b. Jumnons. Cxembl 00pa3oBaHMs KOBAJIEHTHOW MOJISIPHOM CBSI3U 111 OMHAPHBIX
coeuHeHU. MoJeKysipHble U aTOMHbIE KPUCTANINYECKUE PEILIETKY U CBOWCTBA BEILIECTB C 3TUM
TUIIOM PEILETOK.

Mertannuueckass XUMHMYECKas CBSI3b M METaJUIMYecKas KpUCTalIMdyecKass peIeETKa.
CBolicTBa BEIIECTB C ATUM TUIIOM pelI€ToK. Ennnas npupoia XMMHUUYECKUX CBSI3EH.

Crenenn okuciienus. CpaBHEHHE CTETICHU OKUCIEHUS U BajeHTHocTH. [IpaBuia pacuéra
CTeTeHeH OKUCIIeHUs 1o (popMysiaM XUMHUUECKUX COECMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OnpeneneHue CTeNEeHEed OKUCICHMS U
AIIEMEHTOB, O00pa3yIOUIMX BEIIECTBAa pa3HbIX KiaccoB. Peaknuuu HWOHHOro OOMEHa WU
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBHUTENb, OKHCIEHUE WU
BocCTaHOBJEeHHE. (COCTaBIE€HUE YpPAaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKLUi
METO/I0M 3JIEKTPOHHOTO OalaHca.

JleMoHCTpaLun
e Buneopparments! u cnaiiapl «MloHHas XUMHYECKas CBSI3b.

L4 KOHHCKHI/IH BEIIECTB C HOHHOM XUMHUYECKOH CBS3bIO.



e Mogenu HOHHBIX KPUCTAJUINYECKUX PEIIETOK.
e Buneodpparments! u cnaiiasl «KoBaleHTHas XUMUYECKask CBS3bY.
e Kosteknus BemecTs MOJIEKYJISIPHOTO U @aTOMHOI'O CTPOEHHUS.
e Mopenu MOJIEKYJIPHBIX U aTOMHBIX KPUCTAUNINYECKUX PEIIETOK.
e Buneodparmentsl u cnaiiapl «MeTananyeckass XMMUYECKas CBSI3b».
e Komnexnus «MeTajsl U CIUIaBbD.
e BzaumosaeiicTBUE IIUHKA C CEPOid, CONISTHOM KucaoTol, xaopuaom meau (1I).
e ['opeHue maruus.
e B3saumonelcTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONBITHI

* I3roToBiieHrEe MOJAEIH, MWILTIOCTPUPYIONIEH CBOMCTBA METAJNTIMYECKOM CBSI3U

9 KJIACC
IloBTOpEeHue u 00001IeHNeE CBeIeHUIT 110 Kypcy 8 Kiacca
bunapnsie coequnenus. OKCHIBI coe00pa3yroiue u HecojeoOpasyomue. ['uapoKkcubl:
OCHOBaHUs, aM(OTEpHbIE THIPOKCHIBI, KUCIOPOACOAEpKAIIUe KUCIOThL.. CpenHue, KHCIbIE,
OCHOBHBIE M KOMIIIEKCHBIE COJIH.

O06o001IeHre CBeICHNH 0 XUMUYECKHX peaknusx. Kimaccudukanus XuMIUYIeCKUX PEaKIiuii 1o
pa3IMYHBIM NMPU3HAKAM: COCTABY U YMCITY PEarupyroux U 00pa3yromuXxcs BEIIeCTB, TEINIOBOMY
a¢ddexty, o00paTUMOCTH, M3MEHEHUIO CTEIEeHEeW OKHUCICHUS JIIEMEHTOB, O0O0pa3yIOLINX
pearupyromye BelecTBa, arperaTHOMY COCTOSHHUIO PEeardpyroNUX BEIIECTB, HCIIOIb30BAHHIO
KaTaJn3aTopa.

[ToHsiTHE O CKOPOCTHM XHMMHYECKOH peakuuu. DakTopbl, BIUAIOIIME HA CKOPOCThH
XUMHUYECKHX peaklUii: MPHUpOoJia pearrpyrollux BEIIeCTB, MX KOHIIEHTpAIlHs, TeMIeparypa,
TUTOIIAAb COTIPUKOCHOBEHHMS, HAJTMUME KaTanu3aTopa. Karamus.

JleMoOHCTpaL U

e (O3HaKOMIJICHHE C KOJUIEKIIUSIMHU METAJIOB U HEMETAIIJIOB.

e (O3HaKOMIIEHHE C KOJUIEKIIHSIMH OKCHUJIOB, KHCIIOT U COJIEH.

e 3aBHUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIUU OT MPUPOJIBI PEarupyroIuX BEIECTB.

e 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW peaklUd OT KOHIEHTPAIUU pearupyronmx
BEIIIECTB.

e 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pEakiuu OT I[UJIOMAAH COMPUKOCHOBEHUS
pearupyromux BeIeCTB (KKUISIIUN CION).

e 3aBHCUMOCTh CKOpPOCTH XHUMHUYECKOH pCaKknuuu OT TEMIICPATYPhI pCarupyromunx BCIICCTB.



JlaGopaTopHble ONBITHI

* B3aumoielicTBME aMMHUaKka U XJIOPOBOAOPOA.

* Peakuus HelTpanusanuu.

* Habmonenue termoBoro a3 dexra peakiuu HedTpan3aliu.

* BzaumonelicTBue cepHOi KUCIOTHI ¢ okcuoM meau(1l).

* Paznoxenne nepokcuia BOJIOPOAa ¢ TOMOIIBIO KaTanas3bl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIMH OT MPHUPOJIbl Pearupyrolinux BEIIECTB Ha
puMepe B3aUMOJICHCTBUSL PAacTBOPOB THUOCYJb(haTa HaTpUs U XJopuaa Oapus, THOCyiab(hara
HATpHs U COJITHOM KHUCIIOTBHI.

* 3aBUCHUMOCTh CKOPOCTHM XHMMHYECKOM peakiuud OT MPUPOJAbI METAJIOB MpPH HX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEaKLIUU OT PUPOJIbI KUCIOT IPU UX B3AUMOJICHCTBUU
C JKEJIe30M.

* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM PEeaKIuu OT TeMIIepaTyphI.

* 3aBHUCHUMOCTh CKOPOCTH XMMHUYECKOM PEaKIIUU OT KOHIICHTPALIUH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKkuu OT IJI0IIA A COIPUKOCHOBEHUS
pearupyromux BeuecTB.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluu OT KaTaiau3aTopa.

XMMHYeCKHE PeaKIMH B PACTBOPAX JIEKTPOJINTOB

[TonsiTHe 00 SIEKTPOIUTUYECKON AMCCOIUAINK. OJIEKTPOIHUTHI W HEIJIEKTPOIHTHI.
MexaHu3M JTUCCOIMAIIMNA  DJIEKTPOJIUTOB C Pa3jU4YHBIM  XapakTepoM cBs3u. (CremneHb
AIIEKTPOJINTUYECKON Aucconuaniy. CHUIIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OcCHOBHbBIE TIOJNIOKEHHUSI TEOPUHU DJICKTPOIUTHYECKOW Auccorumaiuu. Kraccudukarus
HMOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBAHUS U CONM Kak dIEKTPOIUThl. WX kmaccudukanus u
JUCCOLUALINS.

OO6mme XMMHYECKHE CBOMCTBA KHUCJIOT: W3MEHEHHE OKpPAaCKM  HWHIUKATOPOB,
B3aMMOJICVCTBUE C METAIIJIAMU, OKCUJAAaMU ¥ TUAPOKCUIAMU METAJIJIOB U COJIAIMU. MoOJIeKyIIsIpHbIE
Y MOHHBIE (MOJTHBIE U COKPAIIEHHBIE) YpaBHEHUs peakiuil. XUMUYECKUN CMBICT COKPAIIEHHBIX
ypaBHEHUH. Y CIOBUS MPOTEKAHUS PEAKIHUN MEXAY AJIEKTPOIUTAMH 10 KOHIA. Pl aKTUBHOCTH
METaJIOB.

OO0mue XMMHUYECKHUE CBOWCTBA IIENOYEH: B3aUMOJEHCTBUE C KHUCIOTaMH, OKCHUIAMU
HEMeTaIoB, cojsaMu. OOmmMe XHMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHUMU:

B3aMMOJICHCTBHE C KUCIOTaMH, pPa3yioKeHNE IPU HarpPEBaHUU.



OO6mme XWMHUYECKHE CBOWMCTBA CpPEIHUX COJIEH: B3aUMOJACHCTBHE C KHCJIOTAMH,
LIEJI0YAMH, COJIAIMU M METAJUIaMH. B3auMoaencTBue KUCIBIX COJIEN CO IIEII0YaMU.

I'maponns kak OOMEHHOE B3aMMOJAEUCTBHE coyiell ¢ BOJMOM. ['Maponus coimm CHIIBHOTO
OCHOBaHUS M claboi KUCIOTHL. [Haponu3 comu crnaboro OCHOBAHHS W CUJIBHOW KHUCIIOTHI.
Bonopoansrii mokazarens (pH).

CBolicTBa KUCJIOT, OCHOBaHMM, OKCUJOB U COJIEM B CBETE€ TEOPUM SJIEKTPOIUTHUECKON
JVICCOIMALIMY U TIPECTABICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX.

JdemoHcTpauMu
e llcnbiTaHue BELUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTD.
e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KUCJIOTBI OT KOHLIEHTPALIHH.
e J[BM)KEHHE OKpAIICHHBIX HOHOB B AJIEKTPUYECKOM II0JIE.
e OmnpeneneHue xapakTepa cpebl B pacTBOpax Coyeil.
JlabopaTopHblie ONBITHI
* Jlucconunarnius cinalbIX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIOTHI.
* lI3MeHeHNe OKpacKu MHAUKATOPOB B KUCIOTHOM CpeJie.
* Peakuus HelTpanu3anuy pacTBopa IEIOUN Pa3InYHbIMU KUCIOTAMH.
* [Tonyuyenue ruapoxcuna meau(Il) u ero B3anmopelicTBue ¢ pa3IMYHbIMU KUCIOTAMHU.
* B3aumoelicTBre CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).
* B3aumoselicTBiE KUCIOT ¢ METaJUIaMH.
» KauecTBenHas peakiius Ha KapOOHAT-HOH.
* [TonyyeHue CTyTHSI KDEMHUEBOW KUCITIOTHI.
» KauecTBeHHas peakiiys Ha XJIOPUI- UM CYIb(PaT-UOHBI.
* I3mMeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM CpEae.
* B3auMoIelcTBrE ET0YEHN C YIIEKUCIIBIM Ia30M.
» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.
* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.
* BzaumoneiicTBrue kapOOHATOB ¢ KUCIOTAMHU.
* [Toryuenue runpokcuaa xenesa(1ll).
* BzaumonelicTBue xene3a ¢ pactBopoM cyibdpaTta meau(1l).
IIpakTuyeckue padoTnl
1. PemieHne skciepuMEHTANIbHBIX 33/1a4 110 TeME « DNEKTPOTUTUUYECKAS TUCCOLUALINS.
HeMmeTtasibl M MX cOeIUHEHUSI
CrpoeHrne aTOMOB HEMETAIJIOB M HUX IMOJIOKEHHE B IMEepUOAUYECcKOr cucreme. Psij

ANEKTPOOTPHUIATEIFHOCTA. KpHuCTalmnyeckne pemeéTkn HEMETalIOB — MPOCTHIX BEIIECTB.



dusnueckue cBoiicTBa HemeTauoB. OOLIMe XUMUYECKHE CBOMCTBa HEMETAIUIOB: OKUCIIUTEIIbHBIE
Y BOCCTAaHOBUTEIIbHBIE.

l'asiorensl, crpoeHue HMX aroMOB U MOJIeKyl. Pu3ndecKMe M XMMHYECKUE CBOWCTBA
rajJoreHOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIor€HOB B 3aBUCUMOCTH OT UX ITOJIOKEHHS B
nepuou4eckoil cucreme. HaxoxaeHue rajoreHoB B IPUPOJIE U UX MosydyeHue. buonorunyeckoe
3HaUYEHUE U IPUMEHEHHE I'aJIOT€HOB.

l'amoreHoBOIOpOBI M COOTBETCTBYIOLIME UM KHCIOTHI: IIJJaBUKOBAs, COJIHAs,
OpoMoOBOIOpOIHAs, MOAOBOJOpoaHas. [amorenunpl. KauecTBeHHble peakluu Ha TaloreHua-
noHsl. [IpuMeHeHne coeiMHEeHM rajJoreHoB.

OOmas xapakrepuctuka siaemeHToB VIA-rpynmel. Cepa B mpupoje u €€ MmoiydeHue.
AnnmorponHble MOAM(UKALMK Cepbl M HMX CBOMCTBa. XHMMHUYECKHE CBOWCTBA cepbl M €&
IPUMEHEHHUE.

CepoBo10poJI: CTPOCHUE MOJIEKYJIbl, PU3NUECKHUE U XUMUYECKHUE CBOMCTBA, MOIyYeHUE U
3Hauenue. CepoBogopoanas kuciora. Cynbpuasl U ux 3HadeHue. JIIoMuHOPOpPHI.

Oxcun cepoi(IV), cepuucras kucnora, cynbdurel. KagecTBenHas peakius Ha cynb(uT-
HOH.

Oxcun cepri(VI), cepHas kucnora, cyiabdarsl. KpuctamioruapaTs!.

CepHast kMCI0Ta KaK CUIIbHBIN 371eKTpouT. CBOMCTBA pa30aBIeHHON CEpHON KUCIIOTHI KaK
TUNIMYHOW KHUCIIOTHI: B3aMMOJCHUCTBUE C METallaMH, OCHOBHBIMH M aM()OTEPHBIMH OKCHJIaMH,
OCHOBaHMUAMU U aM(OTEpHBIMU THAPOKCHIAMHU, cosiiMu. KauecTBeHHas peakuus Ha cyibdar-
VOH.

OO6m1ast xapakTepUCTHKA JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aTOMa U MOJICKYJIBI.
®usnyeckue U XMMHMYECKHME CBOICTBA M NPUMEHEHHE a30Ta. A30T B IPHUPOJIE U €ro
Ouosornyeckas pob.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (PU3NYEeCKHe CBOWCTBA. AMMHUAauHas BOJa, HAallaTIPHBIN
CHUPT, THJpaT aMMHaka. J[OHOpPHO-aKLENTOpPHBIM MeXaHHM3M OOpa30BaHUS CBSA3M B KaTHOHE
amMMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiau aMMOHHMSL M UX IPUMEHEHHUE.
KauecTBeHHas peakliis Ha KaTHOH aMMOHMUSL.

Oxcuzpl a3ora: HecosneoOpasyrole M KUCIOTHbIe. A30THCTass KUCIOTa U HUTPUTHI.
A30THas KKCI0Ta, €€ mojiyueHue u cBorictBa. HutpaThi.

®ocdop, crpoenue atoma u amwnorponus. Dochuasl. ®ochun. Oxcupn docdopa(V) u
dochopnas (oprodocdopnas) kucinora. Docdarsl.

OOmast xapakTepucThka 3JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
MIPOCTHIX BEIIECTB U COEIMHEHUN B 3aBHCHUMOCTH OT IOJIOKEHUS AJIEMEHTOB B MEPUOAMYECKOM

cucreMe. Yriepoa. AJToTporiHble MoAUGUKAIMK: anMas, rpadhut. AMOpPGHBIN YIIEpoI: caxa,



AKTUBUPOBAHHBIA yroib. AjcopOmus. XuMUYECKHe CBOMCTBa yriepoga. Kokcoxumuueckoe
MPOM3BOJICTBO U €ro mpoaykius. KapOumsl.

Oxkcun yrinepona(Il): ctpoenue mosekyibl, moiayuenue u cporictBa. Oxcup yriepoaa(IV):
CTPOCHHE MOJIEKYJIbl, MMOJTYYeHHEe U CBOMCTBA. YrosibHasg KucioTa. Coiau YroiabHOW KHCIOTHI:
KapOOHAThI U THIPOKapOOoHaThl. TexHudyeckas v MUIIEBast coja.

Opranuueckast XuMus. YTJI€BOJIOPO/IbI.

MeraH, 3TaH W TpomaH Kak MpeJesibHbIe (HACBIIIEHHBIE) YIIEBOAOPOJAbI. OTHIIEH M
aleTUJIEH Kak HemnpeaesibHble (HEHACBIUICHHbIE) YriaeBoAopoAbl. CTpyKTypHBIE (HOPMYIIbI
BeniecTB. ['openue yriaeBoaopoaoB. Peakuuu nerugpupoBanusi mpeAeabHbIX YIIIeBOIOPOIO0B.

Crupthl. DTHIOBBIM CIIUPT, €0 MOJIY4YEHUE, TPUMEHEHHE M (PU3MOJIOTHYECKOe JeiCTBUE.
TpéxaTOMHBIN COUPT MIMLIEPUH. YKCYCHAsI KACIOTA KaK MPeJICTaBUTEIh KAPOOHOBBIX KUCIIOT.

KpemHuii: crpoenne atoma M HaxokaeHue B npupoje. Cunmmuuisl u cwiadH. CBoicTBa
kpemHus. Oxcun kpemHus(I1V). KpemaueBas kucnora u e€ com.

[IpousBoncTBo crekna u  1emeHTa. [lpoaykuusi CHUIMKATHOW IPOMBIIIJICHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, Gpapdop, dhasac. OnTrdeckoe BOJIOKHO.

Hemerannet B mpupome. @pakuuoHHAs TMEperoHka >MKUAKOTO BO3JAyXa KakK CIoco0
MOJlyueHUsl KHclIopoaa, azota u aprona. [lomyduenue Qochopa, kpeMHus, XJjopa, HOJA.
DNEKTPOIU3 PACTBOPOB.

[TosnyueHune cepHOI KUCIOTHI: ChIPhE, XUMU3M, TEXHOJIOTUYECKAS CXEMA, METO]I KUIISIIETO
CJI0s1, IPUHIMIIBI TEINIOOOMEHa, IPOTUBOTOKA M IUpKysuuu. OneyM. [Ipous3BojacTBo aMmuaka:
CBIPBE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

JleMoOHCTpaLuu

e Komneknus HeMeTalIoB.

e Mopenu KpUCTAIUIMYECKUX PENIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOp M MPUHLHUIIBEI €r0 paboTHI.

e TopeHue HeMeTaNIOB — MPOCTHIX BEILIECTB: cepbl, pochopa, APEBECHOTO YIIIS.
e (OOpa3ipl raJIorT€HOB — MPOCTHIX BEILIECTB.

e BsaumopnelicTBHE TaJlOT€HOB C METAJIAMHU.

e BriTecHenue xsiopa OpoMOM WK HMOJa U3 PACTBOPOB UX COJIEH.

e Kosneknus npupogHbIX COEANHEHUH XJI0pa.

e BsanmoaeiicTBre cepbl ¢ METAIIAMMU.

e ['opeHHE cepbl B KUCIOPOE.

e Komnexknus cynbGUAHBIX PYI.

o KadecTBeHHas pcaKknug Ha CYJ'IB(I)I/I,Z[-I/IOH.



ObeciBeurnBaHUE OKPALICHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anmonencTere KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OOyrnvuBaHue OPraHMYECKUX BEIIECTB KOHIIECHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB Bo31yxan.

BuneodparmenTs! u cinaiasl «Ituasu 6a3apsiy».

[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Paznoxxenne Ouxpomara aMMOHHS.

B3anmonencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO.

I'openue u€pHoro nopoxa.

Pa3noxeHune HUTpaTa Kajaus ¥ TOPEHUE B HEM APEBECHOTO YIrOJIbKa.

O0pa3ibl TpUPOIHBIX coequHeHu (ocdopa.

['openue dhocdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tonygyenue 6enoro gochopa 1 UCHIBITAHUE €TO CBOICTB.

Konnexkuust «O6pa3iibl NpUpOJHBIX COEAUHEHUN YIIIepoiay.

[Moptper H. JI. 3emunckoro. Ilormomienue pacTBOPEHHBIX BEIIECTB WIIU
AKTUBUPOBAHHBIM YIJIEM.

YeTpoicTBO MPOTUBOTA3A.

Mopnenu MosIeKyl METaHa, ITaHa, TUJICHA U alleTUIICHA.

BsaumopeiicTBue sTuseHa ¢ OpoMHON BOJOK M pacCTBOPOM IepMaHTaHaTa Kajusl.
OO011re XMMUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHast peakliis Ha MHOTOaTOMHBIE CITUPTHI.

Konnexuust «O0pa3ibl NpUpOIHBIX COEAUHEHUNH KPEMHUS.

Komnekuus crekina, KepaMUKH, IEMEHTA U U3/I€TIUI U3 HUX.

Konnekuust npoyKIuy CUIMKaTHON MPOMBIIIIEHHOCTH.

Buneodparments! u cnaiinpl « Ipou3BoJACTBO CTEKIIA U IEMEHTa.

Komnexkuus «IIpupoaHele coeqnHEHNsT HEMETAIUIOBY.

BI/II[GO(i)pal"MeHTBI U CIalgbl «CDpaKI_II/IOHHa}I MEPETOHKA KUJAKOI'0 BO3AYXa».

ra3oB

Buneodparmentst u cmaiiner  «[lomydeHue BomOpoja, KUCTOpoJa U TallOTEHOB

AIIEKTPOJIUTUYECKUM CIIOCOOOMY.

Mopenu amnmapaToB I IPOU3BOJACTBA CEPHOU KUCIIOTHI.
Mopnenp KUISIIero Cliosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneopparmentst u cnaiiabl «I [pou3BOICTBO CEpHON KUCIOTHIY.

Buneodparmentst u cnaiiasl «I[poru3BoICTBO aMMHAKa.



e Komneknus «CpIpb€ ISl TONYYEHNUS CEPHON KUCTIOTHI.
JlaGopaTopHble ONBITHI

* Pacrio3HaBaHue raJoreHu1-uOHOB.

» KauecTBeHHBIE peaklnu HA CYIb(aT-UOHBI.

» KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

* X¥MMHYECKHE CBOMCTBA a30THOM KUCIIOTBI, KAK MIEKTPOJINTA.

» KauecTBeHnHbie peakiuu Ha Gochar-uoH.

* [TosmydyeHue 1 cBONMCTBA YrOJBHON KUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IponyckaHue yrieKuciioro ra3a 4yepe3 pacTBOp CHJIMKAaTa HATPHS.
IIpakTyeckue padoTnl

2. VI3y4yeHne CBONCTB COJISTHOM KHCIIOTBI.

3. 3yueHue CBOMCTB CEpHOI KUCIIOTBHI.

4. Ilony4yeHne aMMuaKka U U3y4E€HUE €r0 CBOWCTB.

5. HonyquI/Ie YIJICKUCIIOTO Ir'a3a. KauecTtBenHnas pCaKlug Ha Kap6OHaT'I/IOHBI.

MeTajiibl M UX COeAMHEHHS

[TonoxxeHue MeTaIoB B NEPUOAMYECKOW CHUCTEME XHUMHUYECKHX oaiemeHtoB JI. U.
MenneneeBa, CTpOEHHUE aTOMOB U KPUCTAJIJIOB METAJIOB. MeTayuindeckas CBsi3b M METaJNIMUECKas
KpHUCTa/UIM4ecKas pemeérka. Ou3nyeckue CBOMCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD,
OTpakaroias CrioCOOHOCTh, MIACTUYHOCTh. YEPHBIE U IIBETHBIC METAJIIIBI.

MeTtamibl Kak BOCCTAHOBUTENM. DJIEKTPOXUMHUUECKUN psAll HanpsbKeHuil. B3aumoneiicTBue
METaJUIOB C HEMETAJIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHUSL.

OO6mas xapaktepucThka 3jeMeHTOB |A-rpynmbl. OKCHIBI W THAPOKCHIBI IIEIOYHBIX
METAJJIOB, UX MOJIyYEHHE, CBOMCTBA, MPUMEHEHNE. BaxkHel e COMM MEI0YHbIX METAIIIOB, UX
3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

OO0mass  XapakTepUCTHKa  DIIEMEHTOB IHA-rpynmel.  Okcugpl W THAPOKCHJBI
HIEJTOYHO3EMENbHBIX METAIUIOB, MX MOJy4€HUE, CBOWCTBA M NpPUMEHEHHE. BaxkHeilmme coyn
HIEJIOYHO3EMETBHBIX METaJUIOB, WX 3HAY€HHWE B MPHUPOJEC M KU3HU uenoBeka. KapOoHaTsl u
TUAPOKAPOOHATHI KATBIIHS.

Bpemennas u nocrosiHHast KECTKOCTh BOJIbI. CIIOCOOBI yCTpaHEHHsI BPEMEHHON JKECTKOCTH.
Cnioco0OsI yCTpaHEeHHsI TTOCTOSTHHON KECTKOCTH.

CoenuHeHus aTlOMHUHHS B TMPUPOJE. XUMHUYECKHE CBOWCTBa amtoMuHHS. OCOOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aM(OTEpHBIX CoeNnHEeHUI. BaxkHelme comu aToMuHus

(xnopun, cyabdar).



OcobenHocTn cTpoeHusi aToma xene3a. JKeme3o B mpupone. Baxuelmme pynabl kenesa.
[Tonyuyenue uyryna u cranu. Oxkcuasl u rugpokcuasbt xenesa(ll) u (II). Conu xeneza(ll) u (III).
OOHapyxeHne KaTHOHOB XeJle3a B pacTBOpe. 3HaU€HNUE COETMHEHMI JKene3a.

Koppo3us razoBas (Xumuueckas) U 3JEKTPOXUMHUYECKas. 3alliuTa METAIOB OT KOPPO3UH.
Meramiet B npupozge. [lonarue o wmerammypruu. YépHas u  LBETHas METaJLTyprusl.
[Iupomertaimyprusi,  TMAPOMETALIYPrus,  JJIEKTpOMETAIyprus.  JOMEHHBIM  IIpolecc.
[lepepaboTka yyryHa B cTajib. DJIEKTPOIU3 PACILIIABOB.

JdemMoHCTpauMu

e B3saumonelcTBUE HATPHUsl, IUTUSA U KAJIBLIKS C BOJIOM.

e T'opeHue HaTpus, MarHus U Kejes3a B KUCIOPOJE.

e Bcmblika TEPMUTHOM CMECH.

e B3saumoneiicTBHE CMECU IOPOIIKOB CEPBI U Kelle3a, LIMHKA U CEPBI.

e BzaumonelcTBHE AIFOMUHUSA C KHCIIOTaMU, 111€JI0YaMH U BOJIOM.

e BzaumopelcTBHE KeIe3a U MEJIU C XJIOPOM.

e BsaumoneiicTBue MeIM ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHCIOTOU
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).

e (Oxkpacka IJIaMEHH COEMHEHUSMH LIEJIOYHbIX METAJUIOB.

e (Okxpacka IJIJaMEHH COEAMHEHUSIMHU LIEI0YHO3EMENbHBIX METAJIOB.

e [‘ameHue U3BECTH BOJOM.

e [lonyuenue x€CTKOM BOJIbI B3AUMOJICHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

e VYcTpaHeHHE BPEMEHHOH KECTKOCTH KUIISTYEHUEM U I0OABIEHUEM COJIBI.

e VYcTpaHeHHUE NMOCTOSTHHOM KECTKOCTH J0OaBIEHUEM COJIBI.

e VoHUTHI ¥ IPUHIUTI UX JIeUCTBUS (BUACO(PparMeHT).

e Koekuus npupoaHbIX COCTUHEHUN aTFOMUHUS.

e BuneodpparmenTs! u ciaiipl «OKCUA aTIOMUHUS U €70 MOAU(PUKALIUI.

e [lomyyenue ampOTEepHOro IMIPOKCUIA ATIOMUHUS U UCCIIEIOBAaHHE €r0 CBOMCTB.

o Komeknus «XUMUYECKUE UCTOUHUKHU TOKa».

e Pe3ynbTaThl ATUTEIBHOTO HKCIEPUMEHTA M0 U3YUYEHUIO KOPPO3UHU CTaJbHBIX U3AEIIUNA B
3aBUCUMOCTH OT YCJIOBHH IIPOLIECCOB.

e Boccranosnenue menu u3 okcuaa meau(Il) Bogopomom.

e BuneodparmenTs u cnaiiasl «[[pon3BOACTBO UyryHa U CTATI.

e BuneodbparmenTsl u cnaiiasl «31enus u3 yyryHa u craamy.

e BuneodparmenTs! u cnaiasl « [pon3BoACTBO aIOMUHUSY.

JlabopaTopHbIe ONBITHI



* BzanmonerictBue xenesa ¢ pactBopoM cynbhara meau(1l).
* [TosmydyeHre U3BECTKOBOM BOJIbI U OIIBITHI C HEH.

* [Tonmyuenue ruapokcuaos sxemneza(ll) u (111).

» KauecTBeHHbIEC peakiiuu Ha KaTHOHBI JKee3a.
IIpakTnyeckune padoThl

6. JKEcTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

7. Pemienue 3KCIepMMEHTAIbHBIX 3aJ1a4 110 TeMe «MeTasby.

XuMHS U OKPYKAKOIIAs cpeaa

Crpoenne 3emiu: sIpo, MaHTHs, 3eMHas Kopa, Jmrocdepa, rumpochepa, armocdepa.
Xumnueckuit cocraB 3emun. ['opabie mopoasl. Munepansl. Pyabl. OcafouHbie TOPHBIE TOPOIBI.
[Tose3Hble HCKOMIaEMBIE.

VICTOYHHMKHM XMMUYECKOI0 3arpsi3HEHMs OKpYKarolei cpepl. 1 106anbHble 3KOJI0rMYecKue
npoOJeMbl  YeloBEYEeCTBA: HAPYIICHHE OHOT€OXMMHUYECKHX KPYTOBOPOTOB XHMHYECKHX
3JIEMEHTOB, NOTEIJICHUE KJIMMaTa, KUCIOTHBIE 101U U Ap. O30HOBBIE AbIpbl. MexX1yHapoIHOE
COTPYAHHUYECTBO B 00JACTH OXpaHbl OKpYXKarollell cpeabl OT XUMHUYECKOIO 3arps3HEHHUs.
«3enéHas XuMus».

JleMoOHCTpaL U

e Buneogpparments! u cnaiiapl «CtpoeHue 3eMiu U €€ XMMUYECKHH COCTaB.

e Kosuekus MUHEPAIOB U TOPHBIX ITOPOA.

e Komnekuus «Pyabl METAIIOBY.

e BuneodparmenTsl u ciaiipl «I'06anbHbIE 3KOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.

e BuneodparMeHThI U ClIaliIbl O CTENIEHU 3KOJOTHYECKOM YUCTOTHI TOBapa.

JlabopaTopHbIe ONBITHI
* 3yuenue rpanura.
* MI3yueHne MapKUpOBOK Pa3IMYHbIX BUJOB MPOMBIIIIEHHBIX U MPOJI0BOJIBCTBEHHBIX

TOBapOB.

O0o0menne 3HAHUH 110 XMMHH 32 KyPpC OCHOBHOM IIKOJIBI.

IMoaroroBka k OCHOBHOMY Irocy1apcTBEHHOMY 3K3aMeHY
CTpO@HI/Ie aToOMa B COOTBETCTBHU C ITOJIOKECHHEM XHUMHNUYECKOI'O 3JIEMCHTA B nepnonnquKoﬁ
cucreme. CTpoeHHE BENIECTBA: XUMHUECKAs CBS3b M KPUCTAIUTMYECKash penIéTka. 3aBHCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIIOB, OJIArOPOIHBIX
ra3oB) OT IOJIOKEHHs 3JIEMEHTOB B MEPHOIMUYECKOW cucTeMe. THIosIoruss HeopraHMYecKuX

BEIIECTB, pa3jielieHue UX Ha Kiacchl ¥ rpynnsl. [Ipencrasureny.



[Ipy3Haku M ycioBUS MPOTEKAHUS] XUMUYECKUX peakiuil. TUIONorus XUMUYECKUX PEeaKIHil
1o pa3IMYHbIM [PU3HAKaM. Peakunn HOHHOT'O oOMeHa. OKHCIUTENBHO-
BOCCTAHOBHUTCIIbHBIC PCAKIINH.

XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB. XapaKTepHble XUMHYECKHE CBOMCTBA
conieo0pa3ymoIUX OKCHIOB, THUIAPOKCHUIOB (OCHOBAHUU, KHUCIOPOJCOJEPKAIIMX KHUCIOT U

aM(pOTEPHBIX THIPOKCHUJIOB), COJICH.



TemaTnueckoe IIAHKPOBAHME

8 kaacce

Tema pa3jgena

KoauuecTBO 4acoB

HauansHble HOHATUA ¥ 3aKOHBI XUMUU 20
Bakueiimme nmpeicTaBuTe M HEOPraHMYECKHUX BEIIECTB. 18
KonnyecTBeHHBIE OTHOLIEHUSA B XUMUAU

OCHOBHBIE KJIaCChl HEOPraHWISCKUX COCTMHEHUI 10
[leprioguyecknii 3aKOH M IMEPUOJMYECKAs CHUCTEMa XHMHYCCKHX | 8
aneMmeHToB /1. 1. Meneneena.

Crpoenue aToma

Xumudeckas cBsa3b. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 12
Uroro: 68

9 kiaacc

Tema pa3jgesa

KoaunuecTBO 4acoB

[ToBTOpeHME M 0000IIIEHNE CBEICHUH TI0 KypCy 8 Kitacca. XuMH4YecKue | 5

peaknuu

XUMUYECKUE pEaKIy B PACTBOPAX IIICKTPOJIUTOB 10

Hewmerannel u ux coenuHeHUs 25

Mertajuibl U UX COEAMHEHUS 17

XUMHUs U OKpyKarolas cpeaa 2
8

O0600611eHre 3HaHU IO XMMHH 32 KypC OCHOBHOM IIKOJTBI.

[ToaroToBka K OCHOBHOMY TOCyIapcTBEHHOMY dKk3ameny (OI'D)

PeszepBHOe Bpemst 1

HUroro: 68






