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Pabouasi mporpaMma 1o xumMuu (06a30BbIi YpOBEHb) COCTaB/ieHa Ha OCHOBe OCHOBHOMU
obpa3oBare/ibHOM TporpaMMbl  cpegHero obiero o6pazoBanuss MBOY COII Ne3 p..
CocHoBobopck, [TprmepHOi#i TporpaMmbl 0 XUMUM CpefHero obiero obpa3oBaHusl.

1. Ilnanupyemsble pe3y/bTarbl 0CBOEHHS Kypca XMMHH.

[lporpamMa TipesycmarpuBaeT (HOPMHUpPOBAHME Y y4YalIUXCs OOIIeyueOHbIX yYMEHWH u
HaBBIKOB, YHHUBEPCa/IbHBIX CIIOCOOOB /leATeTbHOCTH U K/TFOUEBBIX KOMITETEHITHM.

B 3TOM Haripap/ieHUY MIPUOPUTETAMH [IjisT Y4eOHOTO TpeiMeTa « XHUMHUsI» B CTaplliel IIKoie Ha
0a30BOM ypOBHE SIB/IIIOTCS: YMEHUEe CaMOCTOSITe/IbHO ¥ MOTUBHPOBAaHHO OpPraHU30BBIBaTh CBOIO
M03HaBaTebHY0 JleaTebHOCTb (OT MOCTAaHOBKHU LM /10 TIOy4YeHUs] U OLIEHKU pe3y/bTara);
WCI0/Ib30BaHUE  3/IEMEHTOB  MPUUYMHHO-C/IEZICTBEHHOTO U  CTPYKTYPHO-(DYHKLIMOHATLHOTO
aHaJTM3a; OTpe/ieJieHre CYIIHOCTHBIX XapaKTePUCTHUK M3ydyaeMoro 00beKTa; yMeHHe pa3BepHYTO
000CHOBBIBaTh CYXK/J€HUSI, /laBaTh OIpe/ie/ieHus], MPUBOJUThL J0Ka3aTelbCTBA; Ol[eHWBaHUE U
KOPPEeKTUPOBKa CBOero TOBeJeHUs B OKpy)Katollleil cpefie, BbITIOJTHEHWE B TPAKTUUeCKOU
JIesiTe/IbHOCTA U B TIOBCEHEBHOW >KW3HU JKOJIOTUUECKUX TpebOBaHWM; WUCII0/Ib30BaHHe
MY/IBTUMEAVMHBIX DPECypCOB M KOMITBIOTEPHBIX TEXHOMOTUH [yii 00paboTKu, Tiepezauu,
cucteMarusalud  WHGOpMAI[MKM, Co3/aHusl 0a3  [JaHHBIX, TIpe3eHTALlUd  pe3y/bTaToB
M03HaBaTe/IbHOW U MPAaKTUUeCKOM JesiTe/TlbHOCTH.

H3yueHue xumuu ¢ cmapueli wikose Ha 6a3060M ypogHe HANpae/saeHo Ha 00CMudiceHue
cedyrowjux yesnetii:
. OCBOEHHE CHCTeMbl 3HAaHUM O (yHJaMeHTa/lbHBbIX 3aKOHAX, TeOpUsX, (akTax XUMHH,
HEOOXOJUMBIX /1711 TIOHUMAaHWsI HayuyHOW KapTHHBI MHPa;

® oB/a/leHHe YMEHHAMMH: XapaKTepU30BaTh BellleCTBa, MaTepUasbl U XUMHUUECKHe peakluu;
BBITO/IHATE  /1Ta0OpaTOpHBIE  SKCIIEPUMEHTBI; TPOBOAWUTH pacyeThbl I0 XUMHUECKUM
(dhopmynam ¥ ypaBHEHHSIM; OCYIIIECTB/ISTb MMOUCK XUMHUECKON MH(OpMaIy 1 OLIeHUBATh
ee I0CTOBEPHOCTb; OPUEHTHPOBAThLCS U MPUHUMATh PellieHus B IPOO/IeMHBIX CUTYalIUsX;

o pa3BHUTHE T103HaBaTe/bHBIX UHTEPECOB, UHTE/IEKTYabHbIX U TBOPUYECKUX CITIOCOOHOCTeM
B Tpollecce W3yUYeHUs] XUMUUYECKOM HayKu U ee BK/Ia/la B TeXHUUECKWN Mporpecc
L[UBUM3AI[1H; CJIOXKHBIX Y MPOTHBOPEUMBBIX MyTel Pa3BUTHUS U[ieH, TeOPUi U KOHIIeTLUA
COBpPeMeHHOW XUMUU;

* BoCNHUTAaHHE YOKAEHHOCTH B TOM, UTO XMMHS — MOIIHBIA WHCTPYMEHT BO3/IeMCTBUS Ha
OKDY>Kalolllyl0 Cpefly, ¥ UyBCTBa OTBETCTBEHHOCTH 3a NMPUMeHeHUe TMOoMyYeHHbIX 3HaHUN U
yMeHUM;

¢ npUMeHeHHe MOJIyYeHHBIX 3HAHUW M yMeHM# [/1s1: Oe30racHOM paboThl C BelllecTBaMH B
naboparopuu, OBITY ¥ Ha TIPOU3BO/ICTBE; PeIlleHHs] TTPAKTUUYeCKUX 3aZiad B TMOBCEJHEBHON
JKA3HM; TIpeAyTIpeXX1eHust siBIeHUI, HAHOCSILUX BpeJ, 3[0POBbI0 Ue/ioBeKa U OKpY»Karolei
cpefie; TIPOBeJEHWS HCCIeoBaTeNbCKUX PpaboT; CO3HaTe/JIbHOTO BbIOOpa TIpodeccuH,
CBSI3aHHOM C XUMHUEH.

B pe3ynbTare u3ydyeHHss XMMHH Ha 0a30BOM ypOBHe YUYeHHK /J|0/DKeH

3HATHL/IMIOHUMATh

L4 PO/Ib XumMuu 6 ecmecmeo3HdHUuU, ee CB43b C IPpYT'UMH €CTE€CTBEHHBIMU HAyKdMH, 3HAUEHHUE
B JKU3HH COBPEMEHHOTI'O O6U_[eCTBa;

] eadicHellwiue XumMuy4ecKue NOHSMUs: BelLeCTBO, XUMHUUECKHI 3JIEMEHT, aToM, MOJIeKy/a,
Macca aTOMOB W MOJIeKY/l, MOH, PaJiuKasl, a/lJIOTPOIHsi, HYK/IU/Ibl ¥ U30TOIbI, aTOMHbIE S-,
p-, d-opburtany, XUMHUYecKasi CBsi3b, 3JIEKTPOOTPHUIATEIbHOCTb, BaJIEHTHOCTh, CTEIEeHb
OKUC/IeHus1, Tubpuan3anusi opOuTaseli, MPOCTPaHCTBEHHOE CTPOeHHe MOJIeKYJs, MOJIb,
MOJISIPHasi Macca, MOJISIPHBIA 00BeM, BellecTBa MOJIEKY/ISIPHOTO W HEMOJIEKY/ISIPHOTO



CTPOeHMs], KOMIUIEKCHbIE COEJUHEHHs, AWCIepCHble CUCTeMbI, HWCTUHHBIE PacTBOPHI,
3/IeKTPO/IUTAYECKas AUCCOLMAIINs, KUCIOTHO-OCHOBHbIE DeakLMd B BOJHBIX PacTBOpaXx,
TUPO/N3, OKWC/IEHWe W BOCCTAaHOB/IEHWE, 3/IeKTPO/IN3, CKOPOCTh XMMUYECKOW peakIiuy,
MeXaHW3M peakllid, KaTaiu3, TeluioBod 3(deKT peakiuu, SHTa/bIUS, TeryioTa
oOpa3oBaHMsI, SHTPOIHS, XUMHUECKOe DaBHOBeCHe, KOHCTAHTa PABHOBECHS], yIIePOJHBIN
ckeneT, (yHKUMOHA/MbHAsE TpYINa, TOMOJOTUs, CTPYKTypHass U TIPOCTPaHCTBEHHast
W30MepHusi, UHAYKTUBHBIN U Me30MepHbIM 3 deKTsl, 31eKTpodus, Hykaeohua, 0OCHOBHbIe
TUIbI peaki[iii B HeOpraHuueCKoW U OpraHu4Yeckoi XUMUU;

OCHOGHble 3aKOHbl XUMUU: 3aKOH COXPaHEeHHUs] MacChl BEIeCTB, MMEPUOAUYECKHUN 3aKOH,
3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOTazipo, 3akoH ['ecca, 3aKOH JEHCTBYIOIIUX MacC B
KUHETHKE U TEPMOJJUHAMUKE;

OCHOGHble Meopuu XuMuu: CTPOEHMsI aTOMa, XMMHUYeCKOM CBSI3H, 3J1eKTPOJIMTHUeCKON
JMCCOLMaliiM, KHUC/AOT U OCHOBaHWM, CTPOEHUWsS] OpPraHUuYeCKUX COeJWHeHWH (BKJIrOYas
CTepeoXrMHI0), XMMUYeCKYI0 KHHETUKY U XMMUYeCKYI0 TepMOAUHAMUKY;

K/aaccugukayuio u HOMeHK/1amypy HeopraHuueckrx ¥ OpraHuuecKrux CoeJuHeHNN;
nNpupooHble UCMOYHUKU YTTIEBOZIOPOZOB U CIIOCOOBI UX TepepaboTKy;

geujecmea u mMamepuasibl, WUPOKO UCNO/b3yeMble @ NPAKMuUKe: OCHOBHbIe MeTasllbl U
criaBel, rpaduT, KBapl, CTeK/IO, LIeMeHT, MHUHepa/bHbie ynoOpeHUs, MUHepasbHble |
OpraHuyecKyde KHUC/IOThI, I[eJI0Ud, aMMHUakK, YIJIeBOAOPOAbI, (heHOs, aHWIWH, METaHOI,
3TaHOJI, 3TU/EHIVIUKO/b, TNULEepUH, GopMasb/erus, aleTanbjerij, aleToH, IHKO03a,
caxapo3a, KpaxMaj, KIeTyaTka, aMHWHOKHMC/IOThI, O€/lIKM, WCKYCCTBEHHbIe BOJIOKHA,
Kay4yKH, M71aCTMAacChl, )XUPbI, Mbl/Ia U MOIOILIE CPeJCTBa;

yMeTb
HA3bl6aMb U3yUeHHbIe BeleCTBa 10 «TPUBUAILHON» U MeXXyHapOJHOW HOMeHK/IaTypam;

onpede/isimb: BaJIeHTHOCTb W CTeleHb OKWC/IEHUSI XUMUUECKUX 3JIeMEeHTOB, 3apsiJ WOHa,
TUT XUMUUECKOW CBSI3U, MPOCTPAHCTBEHHOE CTPOeHWe MOJIeKYs, TUIl KPUCTaInueCKOu
pellleTKH, XapakTep cCpefbl B BOJHBIX pacTBOpax, OKUCIWTeb W BOCCTAHOBUTEJIb,
Harpap/ieHre CMelljeHUs] PaBHOBeCHs T0j] BAUSHUEM pa3udHbIX (PAKTOPOB, W30Mephl U
T'OMOJIOTH, TIPUHA/I/IE)KHOCTD BeLeCTB K pa3/IMYHbIM KjlacCaM OpraHU4YecKuX COoeluHeHUH,
XapakKTep B3aWMHOTO BJIMSTHUSI aTOMOB B MOJIeKy/iaX, TUIbl Peaki[iii B HeOpraHuueckol u
OpraHMYeCcKou XUMUU;

Xapakmepu3oeamb: S- , p- U d-37ieMeHTbI T10 UX TOJI0YKEeHUI0 B TIePUOANUYECKON CUCTeMe
O.U.MenpeneeBa, oOIMe XUMHUYECKHe CBOWCTBA METa/I/IOB, HEMETA/I/IOB, OCHOBHBIX
KJIaCCOB HEOPraHWYeCKUX COeJMHEHWM; CTPOeHHUe M CBOMCTBA OpPraHM4eCKuX COeJUHEeHUU
(YyrmeBomopoziioB, CIUPTOB, (EHO/MOB, aibJEerdZioB W KEeTOHOB, KapOOHOBBIX KHCJIOT,
aMHHOB, aMUHOKHUCJIOT U YIJIEBOJOB);

00b5CHAMb: 3aBUCUMOCTh CBOMCTB XMMHUECKOTO 3/IeMeHTa M 00pa30BaHHBIX UM BEIIeCTB
OT TIOJIOKeHUsI B TiepuoAuudeckoi cucrteme [I.V. MeHzeneeBa; 3aBUCUMOCTb CBOWMCTB
HEOpraHWUeCKHX BeIT|eCTB OT WX COCTaBa M CTPOEHMS; TIPUPOAY M CrIocoObl 0Opa3oBaHUs
XUMUYECKOW CBfI3M; 3aBUCHMOCTb CKODOCTM XUMHUECKOM peakldd OT pa3/IuyHbIX
(hakTOpOB, pPeaKIMOHHOW CMOCOOHOCTH OpraHWYeCKUX COeIWHEHWH OT CTPOEHUs WX
MOJIEKYJT;

@bINOMHAMDb  XUMUYeCKUU  3KCNnepumeHmM  TIO:  pacClio3HaBaHWIO  Ba)KHEMIINX
HEOPraHWYeCKHWX M OpraHMYeCKUX BeleCTB; TMOJyYEeHUI0 KOHKDETHBbIX BelleCTB,
OTHOCSILLIMXCS K M3y4YeHHbIM K/1acCaM COeVHeHHUN;

npoeodumsb pacyeThl M0 XUMUUECKUM (DOpMy/iaM U YPaBHEHUSIM peakinii;

ocywjecme/simb CaMOCTOSITe/IbHbIN MOWCK XUMHUECKON MH(POPMaLMM C MCII0/Ib30BaHUEM
pa3/MUHBIX HCTOUYHUKOB (CIIPaBOYHbIX, HAy4YHbIX U HAy4YHO-TIOMY/SPHBIX W3[aHUH,



KOMITbIOTEPHBIX 0a3 /aHHBIX, pecypcoB VIHTepHeTa); WCIO/Ib30BaTh KOMITbIOTEPHBIE
TeXHOJIOTUM /1J1si 00paboTKu ¥ mepejaun UHGOPMALUK U ee TIpe/iCTaB/IeHus] B Pa3/InYHbIX
dopmax;

HCII0/1b30BaTh MPUOOpeTeHHbIe 3HAHUA U YMEHHUSA B MPAKTHUECKOH /eATe/TbHOCTH H
MOBCeJHEeBHOM JKHU3HHU [I/IA:

. TOHUMaHUsl T/I00aNbHBIX TPO0JeM, CTOSIIUX Tiepefi Yel0BeUeCTBOM: 3SKOJIOTMUYECKUX,
HEPreTUUeCKUX U ChIPbEBBIX;

. 00BbsCHEHUST XUMUUYECKUX SIBJIEHUH, TTPOMCXOSAIINX B MPUPO/E, OBITY U Ha MPOU3BO/ICTRE;

. 9KOJIOTMYeCKH TPAMOTHOTO TIOBEZIEHUsI B OKPY>Kalollel cpe/ie;

. OLIEHKU B/IMSTHUS XMUMHUECKOTO 3arpsi3HEHMs OKPY>Karolllel cpe/ibl Ha OpPraHu3M uejioBeKa
Y [IpyTHe )KUBbIe OPraHU3MBbl;

o 6e3omacHoM paboThI C BeljecTBaMU B J1ab0paTopyuu, OBITY ¥ Ha MPOU3BO/ICTBE;

. OTpe/ie/IeHUs] BO3MOXKHOCTH TIPOTEKAHWS XUMMWUYECKUX TIPEeBPAIleHUH B Pa3IMUHbIX
YC/IOBUSIX M OLIEHKH WX TIOCTIeACTBUIA;

. pacrno3HaBaHUA U UIEHTU(DUKALMN BXKHEHIIIMX BEI|eCTB U MaTepHasioB;

. OLIeHKU KaueCTBa MUThEBOU BOJBI U OT/€/IbHBIX TTHIIEBBIX TIPOAYKTOB;

o KPUTUUECKOM OLIeHKU [IOCTOBEPHOCTU XUMHUYeCcKod uHopMaluy, MOCTymawlield u3
Pa3IUYHBIX UCTOUHUKOB.

2. CopepkaHue yueOHOT0 npeaMera.
11 KVIACC

OBLIAS XUMUSA
(2 yaca B Hepie/t0; Bcero 68 uacoB, U3 HUX 2 yaca — pe3epBHOe BpeMsl)

Tema 1. CTpoeHue aToma u nepuoguuecku 3akoH [I. 1. MenpgeneeBa (6 u)

OcHoOBHBIe CBefleHHsI O CTPOEHUU aroma. S1po: IIPOTOHBI U HEUTPOHBI. V30TONBI. DJIeKTPOHBI.
OnekTpoHHast 000710uKa. JHepreTHueckwii ypoBeHb. OCOOEHHOCTH CTPOEHUsI 3IeKTPOHHBIX
000/104eK aTOMOB 3/IEMEHTOB 4-T0 U 5-TO IepHOo/0B TleprHoguuecKoil cucremsl 1. 1. MeHeneeBa
(mepexogHbIX 371eMeHTOB). IloHsThe 006 opOuTansgx. s- W p-opOuTanu. OI€KTPOHHBIE
KOH(UTypaluy aTOMOB XMMUUYECKUX 3/IEMEHTOB.

[Tepuopnueckuii 3akoH [I. 1. MeHzienieeBa B cBeTe yueHusi 0 cTpoeHnu aroma. OTkpbitie [1. .
MengzieneeBbIM NepUOAAYECKOTO 3aKOHA.

[Tepuoguueckass cuctema xuMuueckux snemeHTOB [I. WM. MeHgeneeBa — rpaduueckoe
oToOpakeHHe TIepUOJNUEeCcKOro 3akoHa. PU3MUeCKuil CMBICT MOPSAKOBOTO HOMeEpa 3J/IeMEeHTa,
HOMepa Iepuozia U HoMepa Tpymmbl. BajneHTHble 3/1eKTpoHBI. [IpUuvHBI M3MEHeHWs CBOWCTB
5/1IeMEeHTOB B IIepyo/iax U rpymnmnax (IJIaBHbIX MOArPyINax).

[Tonoxenne BOAOpPOAA B TEPUOJUYECKOM CUCTeMe. 3HaueHWe MeprUoJUYecKoro 3akoHa H
NepUOIUYeCKON CUCTeMbl XUMUYeCKux 31eMeHTOB [. V1. MenpeneeBa [y pasBUTHSL HayKu U
MOHWMaHHWsI XMMUUeCKOW KapTUHbI MUPa.

JemoHcTpanuu. PasnynyHble ¢GOpMbI NEpPUOAUUECKON CHCTeMbl XMMHUYeCKUX 371eMeHTOB [I. .
Menpeneesa.

Jlaboparopubiii ombiT. 1. KoHCTpyupoBaHWe mepuoAvueckoid TabmWI[bl 3/IEMEHTOB C
WCII0/Ib30BaHMEeM KapTOyek.

Tema 2. CTpoenue BemjecTBa (26 4)
VoHHasi xumuueckass cBs3b. KaTumoHbl M aHMoHbL. Knaccudukanmss nMoHOB. VIOHHBIe KpuC-
Tasinyeckye pereTku. CBOMCTBA BeLECTB C STUM TUIOM KPUCTA/I/IMUeCKUX PELIeTOK.



KoBasneHTHass xumuueckass CBs3b. OJIEKTPOOTPHULIATeNbHOCTh. IlonsipHass M HemnosisipHast
KOBasieHTHble CBsi3U. [umonb. Tlo/isipHOCTH CBSI3W W TIOMSIPHOCTb MoOJieKysbl. OOMeHHbIN U
JIOHODHO-aKILeNITOPHBI MeXaHW3Mbl 00pa30BaHMs KOBAJEHTHON CBsi3U. MoJeKy/spHble |
aTOMHbIe KpUCTasyinyeckre penieTku. CBOWCTBa BellleCTB C 3TUMU TUIMAaMHU a KPUCTaLJIMYeCKUX
pelLeToK.

Mertaninueckasi XuMudeckasi CBsi3b. OCoOeHHOCTH CTPOeHHUsI aTOMOB MeTasuIoB. MeTamyeckast
XUMHYeCKas CBSI3b U MeTa/ulMyecKasl KpucTa/uiiyeckasl pemrerka. CBOMCTBa BelleCcTB C 3TUM
TUIIOM CB$I3U.

BopopozHas xumuueckas CBsi3b. MeXMoJieKy/sipHasi 1 BHyTPUMOJIEKY/IsIpDHast BOAOPOJHAs CBSI3b.
3HaueHUe BOJJOPOHOM CBSI3U /IJisi OpraHU3aliuy CTPYKTYp OUOTIONMMEpOB.

[Tosmmmepsl. IlnacTmMacchl: TepMOILIaCTbl M PeaKTOIUIACThI, UX IIPeJCTaBUTeNN U NPHMeHeHHe.
BonokHa: npupogHble (pacTUTe/bHble M JKUBOTHbIE) U XHMMHYeCKUe (MCKyCCTBEHHble W
CUHTeTHUYeCKHe), UX NPeZICTaBUTeN U IPUMeHEeHNe.

l'a3000pa3Hoe coCcTOsiHME BelllecTBa. Tpu arperaTHbIX COCTOSIHUSL BOZibl. OCOOEHHOCTU CTPOeHUsT
ra3oB. MossipHbIi 00beM ra3000pa3HbIX BeIjecTB.

[Mpumepbl Ta3000pa3HbIX TPUPOAHBIX CMecei: BO3/AyX, TIPUPOAHBIM Tra3. 3arps3HeHHe
arMocdepsl (KUC/IOTHBIE AOXKIH, TTAPHUKOBBINA 3hdeKT) u 6oprda

C HUM.

I[TpencraBuTeu ra3o00pa3HbIX BeIIeCTB: BOJOPOZ, KUCIOPO, YIVIEKUC/IBIH ra3, aMMHaK, STHJIEH.
Vx monyyenuve, cobvpaHue U pacrio3HaBaHue.

XKupkoe cocrosiHue BemjectBa. Boga. ITlotpeGneHue Boabl B ObITY W Ha TIPOM3BOJCTBE.
2KecTkoCTb BO/IbI M CITIOCOOBI ee yCTpaHeHUs!.

MuHepanbHbIe BOJbI, UX WCTI0/Ib30BaHHE B CTOJIOBBIX U JIeUeOHBIX LeJIsiX.

Kvkve KpucTanbl ¥ UX IPUMEHEHHe.

TBep0e cocTosiHUe BelljecTBa. AMOpP(HbIe TBep/ble BelljeCTBa B NPUPOZE U B KU3HU UesioBeKa,
VX 3HaYeHUe U NpUMeHeHre. Kpuctaninueckoe CTpoeHNe BellecTBa.

[ucniepcHele cucteMbl. [ToHsATHe 0 AUCIIePCHBIX cucTeMax. [lucniepcHas ¢asa v JUCIepCrOHHast
cpena. Knaccudukaiysi AUCIIepcHbIX CUCTeM B 3aBUCHMOCTM OT arperaTHOro COCTOSIHUS
JMCTIEPCHOM CcpeJibl M JUCTIepCUOHHOM (pa3bl.

I'pyboaucriepcHbie CUCTeMbI; IMYIbCUN, CYCTIeH3UH, a3PO30JIH.

TonkogucnepcHele cucTembl: renu W 3oaud. CocraB BellectBa U cMecei. BemecTBa
MOJIEKY/ISIPHOTO U HEMOJIEKY/ISIPHOTO CTPOeHMs. 3aKOH MOCTOSTHCTBA COCTaBa BellleCTB.

[Tonatne «gmonss» M ee pasHOBUAHOCTU: MaccoBasg (ZOls 37eMEeHTOB B CO€QUHEHWH, [0
KOMIIOHEHTa B CMeCU — [0Sl TIpUMeceil» [0/l pacTBOPEHHOrO BellecTBa B pacTBOpe) U
obwvemHasi. [losisi BBIXOZIa TIPOAYKTA PEaKLMH OT TeOpeTUYeCKH BO3MOKHOTO.

JemoncTpanuu. Mogenb KpUCTa/l/IMUeCKOW pelleTKH Xjaopua Hartpust. O6pasiibl MUHEepasoB C
VIOHHOM KDUCTa/UIMYeCKOW DeLIeTKOM: Ka/lbLiUTa, raaura. Mopenm KpucTa/uInyecKUx peleTok
«Cyxoro JibZia» (WK hoja), anMasa, rpacdura (Mam KBapiia). Mogens monekynbl [JJHK. O6pasiisl
mnactMace  ((eHonodopmanbieryiiable,  MOAWYpeTaH,  IMOAUSTU/EH,  MOJMIPONUJIEH,
TIOJTMBUHUIXJIOPYA) U u3zesus U3 Hux. OOpasiibl BOJIOKOH (1LIepCTh, I1IeK, aljeTaTHOe BOJIOKHO,
KarpoH, J1aBCaH, HeWsIoH) W um3genus w3 Hux. OOpasipl HeOpraHWYeCcKUx MoaMMepoB (cepa
nacThyecKasi, KBapll, OKCHJ, allOMUHUS, TPUPOJHbIE aTtOMOCHIMKAThl). Mojenb MOJSIPHOTO
obvema ra3oB. Tpu arperatHbIXx COCTOsiHUSI BoAbl. OOpasipl HaKWIIM B YaliHWKe W TpyOax
L[eHTPaJIbHOTO OTOT/IeHUsl. JKeCTKOCTh BOZBI U CrIoco0bl ee ycTpaHeHUs. [Iprbopbl Ha »KUAKUX
KpucTta/nax. OOpasrpbl pa3MWYHBIX [JUCTIEPCHBIX CHCTEM: SMY/IbCHH, CYCTIeH3HH, aspo3osiei,
resieit v 3oneid. Koarynsuus. Cunepesuc. ddext Tunpans.

JIaboparopHsbie onbIThl. 2. OripefeneHre TWMa KPUCTA/UTMUECKOM PpeIIeTKH BeljecTBa |
ornucaHye ero CBOMCTB. 3. O3HaKOMJ/IeHHe C KOJJIeKLMel MO/JMMepOB: /1aCTMacC U BOJIOKOH U
y3fenvs U3 HUX. 4. VcrobiTaHve BOAbI Ha JKECTKOCTb. YCTpaHeHHe >KeCTKOCTU BOZABL. S.
O3HakoM/IeHWe C MHUHEepPaJbHbIMU BolaMU. 6. O3HakoMJIeHHe C JUCTIePCHBIMUA CHUCTEMaMHU.
ITpakTnueckasi padora Ne 1. [Tonyuenue, cobupaHue ¥ pacrio3HaBaHHe ra30B.



Tema 3. Xumuueckue peakuuu (16 u)

Peakiuu, wuaymye 0e3 U3MeHeHUs] COCTaBa BelllecTB. AJUIOTPOIMSL U as/uIOTPOITHbIE
BUZIOM3MeHeHusl. [IpUumMHbI anaoTponuy Ha mpuMepe MoAudMKalMi KUCI0poAa, yriepoja U
doccopa. O30H, ero 6uosnoruueckast posib.

W30oMmepe! U U30Mepusl.

Peakuyy, upayme c M3MeHeHMEM COCTaBa BelllecTB. Peakluy COeUHEHUs, DPa3/I0KeHus,
3ameljeHMs1 U OOMeHa B HeOpPraHWYeCKOW W OpraHW4eCcKOW XUMHH. Peaknuu 3K30- |
SH/I0TepMUUeckue. TerioBod 3P@eKT XMMUUeCKOW peakldd M TePMOXHMHUYECKHe ypaBHEHMS.
Peakiiny ropeHus1, Kak 4YaCTHBIM C/lydad 5K30TePMUUECKUX pPeakLjuil.

CkopocTh XuUMHUYeCcKol peakuyy. CKOPOCTb XMMMWUECKOW peakluu. 3aBUCMMOCTb CKOPOCTH
XUMUYECKOH peakijuM OT NPHPO/bl pearupyrolliyx BelecTB, KOHL|eHTpalliy, TeMIepaTyphl,
M/I0La/IA TTOBEPXHOCTU CONPUKOCHOBEHUS] M KaTaju3aropa. Peaklid roMo- U reTeporeHHbIe.
[TonsiTue o karanu3e W Kartanm3aropax. depmMeHThl Kak OWONOTMYeCKHe KaTajau3aTophl,
0Cc06eHHOCTH UX (PYHKI[MOHUPOBAHUSI.

OO6patMoCTh XUMHUECKMX peakuuii. HeoOpatnmble W oOpaTMMble XUMHWYeCKHde peaKLFH.
CocTrosiHMe XMMHUeCKOTO paBHOBeCHs JJisi 00paTUMbIX XUMHUecKuX peakuuid. Criocobel cme-
IIeHUsT XMMHUYEeCKOTO paBHOBECHUsI Ha TIpUMepe CHHTe3a amMmuaka. [loHsThe 00 OCHOBHBIX
Hay4HbIX MPUHLIUIIAX [IPOM3BO/CTBA HA PUMEPEe CUHTe3a aMMuaKa WiId CePHOM KHC/IOTHI.

Ponb BoAB! B XMMHYeCKOW peaklyd. VICTMHHBIe pacTBOpbl. PacTBOPUMOCTb M KJlacCU(UKaLUs
BelLeCTB 110 3TOMY NPU3HAKY: paCTBOPUMbIe, MaJl0PaCTBOPUMbIE U HEPAaCTBOPUMBbIE BellleCcTBa.
ONeKTpO/IUThl U He3MeKTPOIUThL. DeKTPoIUTHYecKas Aucconuanys. KucnoTsl, ocHoOBaHUSI U
COJIU C TOYKU 3pEHUS TeOPUH 3/1eKTPOIUTUYECKOW JUCCOLIMaLMU.

XuUMHUUeCcKre CBOMCTBa BOABI: B3aUMOJ€MCTBHE C MeTa/ljaM{, OCHOBHBIMU M KHUC/IOTHBIMU
OKCHJaMH, pa3/iokeHWe U o00Opa3oBaHMe KPUCTA/UIOTHApATOB. Peakuuu rujparaiyuu B
OpraHhYeCcKor XUMHH.

I'maponu3 opraHUYecKMX U HeOpraHWyeckux coeAuHeHuil. HeoOGpaTumblii  ruUgposus.
OO6paTuMbIii THAPOTU3 COJIEH.

I'mapony3 opraHMyecKyx COeMHEHU U ero MpakTUJecKoe 3HaueHue Jijsi TIoy4YeHUs TUPOIN3-
HOTO CrupTa U Mbula. buosormueckasi poiab I'Mpo/u3a B IJIACTUYECKOM M 3HepPreTUueckom
oOMeHe Bell[eCTB U SHEPTUH B KIIeTKe.

OKUC/IMTe/TbHO-BOCCTAHOBUTE/IbHBIE peakluu. CTerneHb okucieHus. OrnpejesnieHue CTelneHU
okucneHuss 1o Qopmyne coeauHeHus. [loHsiTie 00 OKUC/IUTETHbHO-BOCCTAHOBUTE/IBHBIX
peakuysix. OKuCIeHre U BOCCTaHOB/IeHUe, OKUCIUTEe/b U BOCCTAHOBUTE/Ib.

ONeKTposn3. JNeKTPo/n3 KaK OKHUC/IUTE/TbHO-BOCCTAHOBUTE/IBHBIN IMpoLiecC. DIeKTPo/n3 pac-
I/IaBOB M pacTBOPOB Ha INpuMepe Xjopuja Hatpus. [IpakTuueckoe mprMeHeHHe 3/1eKTPOJv3a.
ONeKTPO/IMTHYECKOe TIOyYeHUe aTFOMUHUS.

Jdemoncrpanuu. [peBpamenne kpacHoro ¢ochopa B Genbiii. O30HaTOp. Mogenu MoseKkyn H-
OyraHa ¥ u300yTaHa. 3aBUCHMOCTb CKODOCTH peaklMd OT TPUPOJbl BeleCTB Ha IpUMepe
B3aMMO/IeICTBUSI PacCTBOPOB DPa3/IMUHBIX KUCIOT OAMHAKOBOM KOHL|EHTpALMHd C OZMHAKOBBIMHU
rpaHy/aMy LIMHKA U B3aUMOJeMCTBUS OJMHAKOBBIX KyCOUKOB pa3HbIX MeTasl/IOB (MarHus, LJMHKa,
JKese3a) C COJMISIHOM KMC/IOTOM. B3auMmogencTBHe pacTBOPOB CepPHOM KUC/IOTHI C pacTBOpaMu
TUOCY/Ib()aTa HaTpusl pa3/MYHOM KOHLIEHTpaluM W TeMIieparypbl. Mofjenb KHWISIEero Cosl.
Pa3nokeHne Tmiepokcuia BOAOpOAA C TOMOLbI0 Karanusatopa (okcuga Maprania (IV)) u
KaTajiasbl ChIPOTO Msica U CbIporo Kaptodessi. [IprMepbl HeoOpaTUMBIX peakivid, UAYIIUX C
obpa3oBaHMeM 0cCa/iKa, ra3a Wik Bofbl. B3anmozeiicTBue mUTHS U HaTpus € BoZoi. [lomyuenve
okcuza docdopa (V) 1 pacTBOpeHHe ero B BOJe; UCTbITaHUE TIOJTyUYEHHOTO pPacTBOpa JIaKMYCOM.
OO6pa3sLpl KpUCTa/IOTHAPATOB. VIcIbiTaHWe PacTBOPOB 3/1€KTPOWTOB M HEIEKTPOJMTOB Ha
npegMeT AUCCOLMALMU. 3aBUCUMOCTb CTeleHH 3/1eKTPOJMTHUUeCKON AMCCOLMALMU YKCYyCHOM
KWACJIOTBI OT pa30baBneHuWst pacTtBopa. luaponmmu3 kapOwja kameips. ['uzaponns kapOoHaToB
1I1eJIOYHBIX MeTa/UIoB M HUTparoB LMHKa uau cBuHua (II). ITonyuenwe mbuia. Ilpocreiiive



OKMCJINTEe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKLMW: B3auMOZEeUCTBHe LIMHKA C COJITHOW KHUCJIOTOU U
kene3a ¢ pactBopom cyabgara megu (II). Mopens snektponvsepa. Mogenb 31eKTPOMU3HON
BaHHBI JIJIs [TO/TyYeHUs a/TFOMUHUS.

JIaGopaTropHble onbIThI. 7. Peakiivisi 3aMellieHUs1 MeJIU )KeJie30M B PaCTBOpe MeJHOT0 Kyropoca.
8. Peakium, wgyie c obpa3oBaHMeM oOcajKa, raza W Bojbl. 9. IlomyuyeHue Kuciopoga
pas3noXeHrWeM MepoKCcHa BOZAOpoZa C MoMoLpl0 okcuza mapraHua (IV) m karanasel celporo
kaptodens. 10. ITonyueHue BozopoJa B3aUMO/EHCTBUEM KUC/IOTHI C LMHKOM. 11. Pa3ymuuHble
C/ly4au TMZIpo/u3a Comei.

Tema 4. BemiecTBa 1 ux cBoucrBa (18 u)

Mertannbl. B3auMopelicTBUe MeTalioB C HeMeTa/ulaMd (XJIOpOM, CEepoll U KHUC/IOPOZOM).
Bsaumo/ielicTBue 1e/I0UHBIX U 1{e/IOYHO3eMe/bHbIX MeTasjioB C BOJOW. JIeKTPOXUMHYECKUI
P/l HanpsDkKeHWH MeTalioB. B3anMopelcTBMe MeTa/UIOB C PacTBOPaMU  KHUC/IOT M COJIe.
AmomuHoTepMust. B3aumogpelicTBre HaTpHs C TAHOJIOM U (DEHOJIOM.

Koppo3usa metannos. IloHATHE O XMMHYECKOM U 3/IEKTPOXMMHYECKOM KOPPO3WM METasljIoB.
CriocoObl 3alUThI METa/IJIOB OT KOPPO3UH.

Hewmetanel. CpaBHHUTeNbHasi XapaKTePUCTUKA TajoTeHOB KakK Haubomee THUITMUHBIX
rpejcTaBuTesnied HemeTaqioB. OKHUC/IUTE/bHbIE CBOWCTBA HEMeTasJIoB (B3auUMOZENCTBUE C
MeTajylaMd U BOAOpOAOM). BoccraHoBUTeNbHBbIE CBOWMCTBA HeMeTas/UIOB (B3auMO/eHCTBUE C
Oosiee  3/1EKTPOOTPULIATe/IbHBIMU  HeMeTa/yla W CJAOKHBIMU  Bell[eCTBAMU-OKUC/UTENISIMHA).
Kucnotsl HeopraHnueckue U opraHuueckue. Kimaccudukanus Kucior. XumMuueckrue CBOMCTBA
KHUC/IOT: B3aMMOJEMCTBME C MeTa/UlaMM, OKCHJAaMH MeTasyioB, TM/POKCH[AaMU MeTaslloB,
comsimi,  crmptamu  (peakims — STepudmkarmu). OcoOble  cBOWCTBA  a30THOM U
KOHLIEHTPUPOBAHHOM CE€PHOM KHC/IOTHI.

OcHoBaHUsI HeopraHuueckve U opraHuyeckue. OcHOBaHMs, UX KaaccupuKanus. XUMUUeCcKue
CBOMCTBA OCHOBAHW: B3aUMOZEWCTBHE C KHUCI0TaMH, KHUCJIOTHBIMM OKCHJaMH M COJISIMU.
PasnoxeHne HepaCTBOPUMBIX OCHOBaHUHM.

Conu. Knaccudukanys coneii: cpejHUe, KUC/Ible U OCHOBHble. XHMMHYeCKHe CBOWCTBa COJIeM:
B3aUMO/IeMICTBHE C KUC/IOTaMH, LjesioyaMy, MeTaulaMu U coisiMu. IlpeacraBuTenu coneil U Ux
3HaueHWe. XJIOpWJ, HaTpusi, KapOoHaT Kaiblus, ¢docdar Kaabl[usi (CpegHHE COJN);
rUApoKapOOHaThl HATPUsl U aMMOHUS (KUC/TBIe COMM); THApoKcokapbonatr meau (II) — mamaxur
(ocHOBHas COMb).

KauecTBeHHbIe peakI[u¥ Ha XJIOPH/-, CY/Ib(ar-, 1 KapOOHAT-aHNOHBI, KATHOH aMMOHHSI, KATHOHBI
»kenesa (IT) u (I11).

leHeTHuecKas CBSI3b MeX/y K/lacCaMU HeOpraHW4eCKUX Y OpraHuueckux coefiiHeHuil. [ToHstre
0 TeHeTHUYeCKOM CBSI3U U TeHeTMYecKuXx psifax. [eHeTnueckuid psiz meTanna. [eHeTHueckui psf,
HeMeTa/1a. OcoOGEHHOCTH TeHeTUYeCKOTO psifia B OPraHuueCKOM XVUMUH.

Jemoncrpanuu. Konnekuust o6pasiioB MeTannoB. B3aumojeiicTBue HaTpusi U CYpbMBI C
XJIOpOM, ’Keje3a C cepod. [OopeHre MarHus W allOMMHHA B KUC/IOpofe. BsanmogelictBue
11]eJIOYHO3EME/IbHBIX METa/JIOB C BOZAOM. B3auMmogeiicTBuMe HaTpusi C 3TaHOJOM, LMHKA C
YKCYCHOU KHCIOTOW. AIFOMUHOTepMUs. B3aumogeicTBue Mei C KOHLIEHTPUPOBAaHHOW a30THOM
KHUC/IOTOW. Pe3ynbTaTbl KOPpPO3MM MeETa/yIOB B 3aBUCHMOCTM OT YCJOBUM ee TMpOTeKaHMs.
Konnekuusi oOpa3iioB HeMmeTasyioB. B3anMofelicTBHe XJIODHOM BOZABI C PacTBOpoM Opomuza
(vopupa) kamus.  Komnekuysi TIPUPOAHBIX — OpPraHUYecKuX — KHUCJIOT. PasbaBneHue
KOHLIEHTPUPOBAaHHOM CEPHOM  KHUCJ/IOTBHI. BsaumopelicTBe KOHLIEHTPUPOBAaHHOW CepPHOM
KHCJIOTBI C CaxapoM, LeJijiFo/io30M U MeAbto. O6pasipl TIPUPOAHBIX MUHEDPAJIOB, COZep Kallux
XJIOpH[, HaTpusi, KapOoHaT KanbLus, docdar Kaapiys U rugpokcokapbonar meau (II). O6pasupr
TMUILEBBIX MPOAYKTOB, COZep’KallliX T'MpOKapOOHAaThl HATpUs M aMMOHHs, UX CIIOCOOHOCTh K
pas/ioXKeHHIO MpHU HarpeBaHuM. ['aiieHue cofpl ykcycoM. KauecTBeHHbIe peakl[ii Ha KaTHOHBI U
AHUOHBI.

JlaboparopHbie onbIThl. 12. VcrbiTaHWe pacTBOPOB KHWCJ/IOT, OCHOBaHWWA U COJedt
vHAVKaropamu. 13. B3auMogelicTBHe CO/MSIHOM KHUC/IOTBI U PacTBOpa YKCYCHOM KHUC/IOTBI C



MeTa/ylaMu. 14. BsaumogelcTBue COMSTHOW KUCIOTBI U pacTBOpa YKCYCHOM KHC/IOTBI C
OoCHOBaHUsIMU. 15. B3aumogelicTBHe COMSTHOM KWUCJIOTBI W pacTBOpPa YKCYCHOM KHC/IOThI C
consivu. 16. [TosmyueHue U CBOMCTBA HepaCTBOPUMBIX OCHOBaHuWM. 17. ['maponv3 XnopuzpoB U
alleTaToB I1[e/IOUHBIX MeTa/ioB. 18. O3Hakom/ieHHWe C KOJ/UIEKLUSIMM: a) MeTa/uioB; 0)
HEMeTasyIOB; B) KHUCJIOT; T) OCHOBAHHWH; /1) MUHEPA/IOB U OMONOTMYeCKUX MaTepHasioB, COZEp-
KallX HEKOTOpbIe COMH.

IlpakTnueckasi pabora Ne 2. PerieHne S5KCIepUMEHTANbHBIX 33/lau Ha WEHTH(PUKALIIO
OpPraHUYeCKHX U HeOpraHWuueCKUX COeJUHEHUM.

Tema 5. Xumus 1 >xu3Hb (2 4)

Morouue u uncTsIie cpesicTBa. [IpaBusia 6e3omacHoii paboThl cO cpefcTBaMU OBITOBOI XMMUH.
XUMHYecKyre BelllecTBa Kak CTPOUTe/bHBIE U M0/Ie/IOUHbIe MaTepuasbl. BelecTsa,
WICTIO/b3yeMble B TIOTUTpadH, )KUBOIIMCH, CKY/IBIITYPe, apXUTeKType. bpiToBasi XuMuJeckast
I'PaMOTHOCTh. XMMUYECKOe 3arpsi3HeHHe OKPY>Kalollel cpe/ibl ¥ ero TIOC/Ie/ICTBUS
Jemoncrpanuu. O6pasiibl CpeJiCTB TUTHeHbl U KOCMETHKH

JIaboparopHbie onbITHL. 3HAKOMCTBO C 00pa3liaMi MOKILIUX W UMCTSIUX CpeACTB. V3yueHue
WHCTPYKIWH TI0 UX COCTaBy Y MIPUMEHeHHIO



3. Temaruueckoe IJIaHUPOBAHUE.

Ne Tema ypoka KomuuecTtBo
/1 4acoB
CTpoeHue aroMa 6
1 BBoaHbIi vHCTpyKTax 1o Th. AToM — c/10)kHasi yacTuLia 1
2 CocTosiHUe 37IeKTPOHA B aToMe 1
3 CTpoeHue 3/IeKTPOHHBIX 000/I0U€K aTOMOB 1
4 BasieHTHbIe BO3MOKHOCTU aTOMOB XMMUUYECKUX 3/1IEMEHTOB 1
5 [Tepuopnueckuii 3akoH U [leproanueckas cucTeMa XMMUYECKUX 31EMEHTOB 1
O.N. MeHiesieeBa 1 CTpOEHME aToMa
6 | O606muieHue 3HaHui 1o TeMe «CTpoeHHe aToMa» 1
CTpoeHue BelecTrsa 26
7 VoHHag Xxumuyeckas CBsi3b 1
8 MoHHasg xuMuueckasi CBsI3b 1
9 KoBasieHTHasi XuMHueckas CBsi3b 1
10 | KoBasieHTHass XUMUUeCKasi CBSA3b 1
11 | Mera/yinueckass XuMrUyeckKasi CBsi3b 1
12 | Mera/yinyeckass XMMUYyeckasi CBsi3b 1
13 | BogopogHas xumuyeckasi CBSI3b 1
14 | Teopus cTpoeHus: xumudeckux coegrHenuit A.M. bytneposa 1
15 | Opranuueckue mojauMepsl 1
16 | Heopranuueckue roaumepsl 1
17 | 'a3o06pa3Hoe cOCTOsIHUE BelleCTBa 1
18 | Bomopoa, KUcinopo[, YIJIeKUC/IbIM ra3 1
19 | AMMuMak, >TUIeH 1
20 | MHCTPYKTAX I1O Tb Ilpaktuyeckasi pabora Nel «ITonyuenwe, 1
cobupaHue U pacro3HaBaHUe ra30B»

21 | PacueTsl o XMMHUYeCKUM (hopMysiaM M ypaBHEHUSIM peakLvi 1
22 | PacueTsl o xumMuueckuM (opMysiaM M YpaBHEHUSIM peaklyi 1
23 | ’Kugkoe COCTOsIHME BelecTBa 1
24 | ’KuJKoe COCTOsIHMe BellecTBa 1
25 | TBepjoe cOCTOsIHME BelecTBa 1
26 | JlucriepcHble CUCTeMBbl 1
27 | Cocras BemjectBa. CMmecH. 1
28 | Cocras BemjectBa. CMmecH. 1
29 | O6061IeHHe U crcTeMaTH3al|s 3HaHUH 10 TeMe «CTpoeHHe BelljecTBa» 1
30 | O6o6mieHue U cucTeMaTH3aLKs 3HaHUM 110 TeMe «CTpoeHHe BellecTBa» 1
31 | KOHTPOJIbBHAA PABOTA Nel «CTpoeHHe BellleCcTBa» 1
32 | AHaiu3 KOHTPOJILHOM paboThI 1
X¥MHUeCKHe peaKkIiiu 16
33 | Knaccudukaiysi XuMuueCKUX peakijiii B HeOpraHu4eCKou XHUMUU 1
34 | Knaccudukaiysi XMMHUUeCKHUX peaklMii B opraHuueckor XUMHUM 1
35 | CKOpOCTb XMMHUYECKOW peakLuu 1
36 | O6paTMMOCTb XMMUYECKMX peakli. XrMHUYyeckoe paBHOBECHe 1
37 | Posib BOJbl B XMMHWUECKUX peakLysaxX 1
38 | OneKTpoauMTHYeCcKas JUCCOLMaLs 1
39 | MoHHble ypaBHeHU s peakLii 1
40 | XyMHUeCKHe CBOMCTBA BObI 1




41 | 'mpposv3 HeopraHWYeCKHUX COeJMHeHUN 1
42 | T'uapoin3 opraHMueCcKrux coelMHeHUN 1
43 | OKUCIUTeNbHO-BOCCTAHOBUTE/IbHBIE PeakLUy 1
44 | CocraBneHue ypaBHeHUM OKUC/IATebHO-BOCCTAHOBUTEbHBIX peakLri 1
45 | DyieKTpo/u3 1
46 | O6o0I1IeHHe ¥ CUCTeMATH3alusl 3HAaHUM T10 TeMe « XMUMUYeCKHUe Peakiin» 1
47 | KOHTPOJIbBHAA PABOTA Ne2 «XuMHUYeCKHe peakiimn» 1
48 | AHamM3 KOHTPOJIBHOM PaboThI 1
BeijecTBa 1 HX CBONCTBa 18
49 | Knaccudukalysi HeopraHuuecKux CoeJMHeHuH 1
50 | Knaccudukaiysi opraHuueCcKux CoeIMHeHui 1
51 | Metasuibl 1
52 | OO1me CBOMCTBA METAJI/IOB 1
53 | Kopposus meTasioB 1
54 | Hemetasuiel 1
55 | Hemetasnibl 1
56 | Kuciorel HeopraHuyeckue 1
57 | KuciioTel opraHuyeckue 1
58 | OcHOBaHUsI HEOPraHUYeCKue 1
59 | OcHoBaHus OpraHuvyeckKue 1
60 | Comu 1
61 | Conu 1
62 | I'eHeTHuecKas CBS3b MeXKy KjlacCaMu HeOpraHM4yeCKUx U OpraHruueCcKux 1
CcoeZIMHEeHUM
63 | MTHCTPYKTAJX 1O Tb Tlpaktuueckasi pabota Ne2 «PeltieHne 2
SKCreprMeHTalbHbIX 33/lau Ha U/leHTU(MKALIMI0 OpraHu4eCcKux 1
HeopraHuyeCKUX COeJMHeHUN»
64 | Obo61eHMe 1 cucTemMaTH3alysi 3HaHUH 1o TeMe «BelljecTBa 1 Ux 1
CBOMUCTBa»
65 | KOHTPOJIbHAS PABOTA Ne3 «BelecTBa U UX CBOMCTBa» 1
66 | AHanu3 KOHTPO/JILHOM pabOoThI 1
XuMHA ¥ )XU3Hb 2
67 | Xumwus 4 IOBCeIHEBHAS JKM3Hb YeI0BeKa 1
68 | XyuMus ¥ 3K0JIOTUsi 1
NTOro: 68
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