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ITosicHuTEIBLHAS 3aNIHCKA

Pabodas mporpamMMa 1o XMMHHU COCTaBJIeHa Ha OCHOBE NMpUMepHOi nmporpammbl ["abpuensiHa O.C.. TIporpamma
COOTBETCTBYET TpeboBaHusIM DenepaabHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOIO CTaHIapTa CPEeJHEro odiero oopasoBaHusl.
Xumust. Paboune nporpammel. Ilpenmernas muaus yueounkos O. C. I'abpuensna, U. I'. Octpoymosa, C. A. CnaakoBa. 10—11
kiacchl. ba3oBsiil ypoBeHs : yuebd. mocobue s obmeodpasosat. opranusaiuii / O. C. ['abpuensn, U. I'. Octpoymos, C. A.
CrnanxoB — M. : IIpocBemenue, 2021. — 64 c.

I'naBHbIe Hean cpeaHero odmero odpa3oBaHms:

1) B npuoOpeTeHHH 3HAHHH, YMEHHH H CIOCOOOB MAEATENBHOCTH, CIOCOOCTBYHOLUIMX (OPMHUPOBAHHIO LEIOCTHOTO
NPENCTaBICHUS O MHPE;

2) B pa3BUTHH OIBITA PA3HOOOPA3HOM ASSTEIBHOCTH, CAMOIIO3HAHUS M CAMOOIIPEICIICHUS,

3) B OCO3HaHHOM BBEIOOpE MHAWBHIYAJIbHON 00pa30BaTEILHOM TPACKTOPHHU U MIPO(PECCHOHATBHOM AESTEITEHOCTH.

Bonbmmioit BKiTag B OCTIKEHHE ATHX MEJIeH CpeaHEro 00Iero oopa3oBaHns BHOCUT H3y4YeHHe XUMHH, KOTOPOe MPU3BaHO

00eCNeYHuTh.

1) dopmupoBaHHe eCTeCTBEHHO-HAYYHOM KapTHHBI MHpA, B KOTOPOI CHCTEMa XUMHUYECKUX 3HAHHMN SBIAETCSA €€ BaKHEUIINM
KOMITIOHEHTOM;

2) pa3BUTHE WMHTEJUIEKTYaJbHOTO MW HPABCTBEHHOIO MOTEHIMANA CTAPIIEKIACCHHKOB, (DOPMHUPOBAHHUE y HHUX IKOJOTHUYECKU
IPaMOTHOTO B Y4eOHOH 1 MPOGECCUOHATBHO ICSITEIBHOCTH, a TAKXKE B OBITY;

3) oco3HaHWE Yy CTapIIEKTACCHUKOB HEOOXOAMMOCTH B Pa3BUTHM XHMHM W XHMHYECKOM IPOMBINUICHHOCTH, Kak
MIPOU3BOIUTENILHON CHUIIBI OOIIIECTBA;

4) mnoHuMaHue HeoOXoauMocTH Oe30macHOro oOpallleHHss C BEIECTBAMH W MarepualiaMH, HCIOJb3YyeMbIMU B
po¢eCCHOHANPHON W TIOBCETHEBHON KH3HU.

YMK:

Xumust. [IpumepHsie padoune nporpamMmel. [IpeamerHas muans yaeOunukoB O. C. N'abpuensaa, U.I'. Octpoymosa, C.A.
CrnankoBa. 10-11 kmaccsl : yaeb. moco6ue s o0mmeo0pazoBaT. opranusanmii: 6a3oBsiii yposeHs / O. C. IN'abpuensH, C.A.
CnankoB. — 2-¢ m3a. - M. : [IpocBemenne, 2021. — 64 c.

Xumust. 10 ximace: yue6. ams o0meoOpazoBar. opranm3anuii: 6a3oBeiid yposers / O. C. I'abpuensta, U.I'. Octpoymona, C.A.
CnaakoB. — 4-e uzn., crep. - M. : [IpocBemenue, 2022. — 128 c. : ui.

Xumust. 11 xiacc: yue6. ams o0meodpasosar. opranusanuii: 0a30Bsiil yposenb / O. C. 'abpuensn, WU.I'. Octpoymosa, C.A.
CnaakoB. — 4-e uzn., crep. - M. : [IpocBemenue, 2022. — 127 c. : ui.

Pabouas nmporpamMma 1o XMMUH AJIs CpEAHEro (TI0JIHOT0) 001ero o0pa3oBaHus Ha 0a30BOM ypOBHE COCTaBJIeHa U3 pacueTa 1 yac
B Hezemto (68 yacoB 3a JiBa roga 00y4eHus).

Xumus B 10 kimacce 34 gaca (1 gac B Heeno).

- KOHTPOJIBHBIX TECTUPOBaHUH — 3

- IPaKTUIECKHUX pabdoT - 2

Xumus B 11 kmacce 34 yaca (1 yac B Heneno).

- KOHTPOJIbHBIX TECTUPOBAHH — 3

- IPaKTUIECKHUX padoT - 2
V3meHeHHs: B aBTOPCKYIO [TPOrpaMMy HE BHOCHIIUCH.

Pe3yabTaThl 0CBOEHHS Kypca

JIMYHOCTHBIE Pe3yJIbTAThI:

1) dyBcTBa TOPAOCTH 32 POCCHICKYI0 XHMHYECKYH) HAyKy W OCO3HAHHE POCCHHCKON TPaXKTAHCKOW HMICHTHYHOCTH — 8
LIEHHOCTHO-OPHUEHTAIMOHHON cepe;

2) 0co3HaBaTh HEOOXOAMUMOCTH CBOEH MO3HABATENHLHON NESITENLHOCTH U YMEHHE YIIPABJIATH €10, TOTOBHOCTh U CIIOCOOHOCTDH K
camM0o00pa30BaHMI0 Ha MPOTSHKEHHMHM BCEH JKM3HW; MOHMMaHHE Ba)KHOCTH HENPEPBIBHOTO 00pa3oBaHusl Kak (akTtopy
ycrenrHoi npodeccnoHaIFHOW M OOIIECTBEHHON AESTEIBHOCTH; — B MO3HABATENBHONW (KOTHUTHBHOM, MHTEIIEKTYAIbHOM)
chepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JaibHEMWIIEH 00pa3oBaTebHON TpaekTOpud Wi chepsl MPODHECCHOHATBHOM
JIeATEIBHOCTH — B TPYJIOBOM cepe;

4) HenpusATHE BPEIHBIX NPUBBIYCK (KYpeHHUS, YHOTPEONCHHs ajKOrojis M HApPKOTHKOB) HA OCHOBE 3HAHHH O TOKCHYECKOM H
HapKOTHYECKOM JISWCTBHH BELIECTB — B cepe 310poBhecOepekeHns 1 0€301acHoro o0pasa KHU3HH;

MeTanpeameTHble pe3yJabTaThI:

1) wucmosp30BaHHE OCHOBHBIX METOAOB IO3HaHMs (ONpe[eSeHHE MCTOYHUKOB Y4eOHOW M HaydHOH HH(MOPMALUH, MOTyYCHHE
9TOM WHQpoOpManuu, €€ aHalu3, ¥ YMO3AKIIOYEHHUs Ha €ro OCHOBE, M3TrOTOBJEHHE M IpEe3eHTAlHs HH(POPMAIIMOHHOTO
NIPOJIyKTa; HPOBEAEHUE SKCIEPUMEHTa, B TOM YHCIIE U B IPOLECCE HCCIICA0BATEILCKON AEATEIBHOCTH, MOJIEIUPOBaHIE
H3yYaeMbIX O0BEKTOB, HAONIONEHNE 32 HUMH, UX U3MEpeHHe, (pUKcanus pe3yiabTaToB) M MX NMPUMEHEHHE I TOHMMAaHUS
Ppa3IMYHBIX CTOPOH OKpYKarolel JeHCTBUTEIbHOCTH;

2) BIaJeHHE OCHOBHBIMH WHTEIUICKTYaJbHBIMH ONEPAIMSIME (AHATH3 W CHHTE3, CPABHEHHE W CHCTeMaTH3alus, 0600meHne u
KOHKpETHU3aIus, KHaCCI/Iq)I/IKaHI/Iﬂ 1 IIOMCK aHAaJIOTOB, BBIABJICHUEC MPUINHHO-CJICICTBECHHBIX CBH3eﬁ, (bOpMyIIPIpOBKa TUIIOTE3,
HX MpoBepKa U (GOPMyIHPOBKA BEIBOJIOB);

3) mno3HaHHE 0OBEKTOB OKPYKAMOLIETO MUPA B IJIAHE BOCXOXKIEHHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOILIEr0 Yepe3 YacTHOE
K €JMHUYHOMY);

4) cmocoOHOCTD BBIIBUIATh UACH U HAXOMUTH CPEACTBA, HEOOXOAUMBIC TS X JOCTHKCHHUS;



5) ymenue (HoOpMyaHpOBaTh LENH U ONPEACITH 33/a4d B CBOCH MMO3HABATENBHON HEATEIBHOCTH, ONMPENCIATh CPEACTBA IS
JIOCTYDKEHUS Lieed U peleHus 3a1ad;

6) onpenenaTs pa3HOOOpa3HbIC HCTOYHUKH MOTYYCHUS HEOOXOIUMOI XUMHUUECKOH HH(OPMALIMH, YCTAHOBJICHHE COOTBETCTBUS
cojiepkaHust 1 (POPMBI PEICTABICHUSI HH(GOPMALIMOHHOTO MTPOILYKTa Ay IUTOPHH;

7) yMeHHe IPOAYKTHBHO OOLIATHCSA M B3aUMOJCHCTBOBATh B IPOLIECCE COBMECTHOM IEATENbHOCTH, YIUTHIBATh MO3UIMH PYTHX
YYaCTHHKOB JIESITEIbHOCTH, (D (GEKTUBHO pa3peiaTb KOHQINKTHI;

8) TroTOBHOCTP K KOMMYHHKAIMH (IIPEACTAaBIATH DPE3yJbTAThl COOCTBEHHONM MO3HABATENBHON [ICATENBHOCTH, CIBINIATH U
CIIyIIaTh ONIOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO ITO3HIIHUIO);

9) yMeHHE WCIONB30BAaTh CPEACTBa MH(OPMALMOHHBIX W KOMMYHHKAILMOHHBIX TexHojormil (mamee — WKT) B peruennn
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPTaHHM3AI[MOHHBIX 3aJad C COOMIOJCHHEM TpeOOBAHMH 3PTOHOMHUKH, TEXHUKH
0€30IacHOCTH, TUTUEHBI, pecypcocOepeKeHNs, MPABOBBIX M THYECKIX HOPM, HOpM HH(POPMAITMOHHOH 0€30I1acHOCTH;

10) BmageHue SI3BIKOBBIMU CPEACTBAMH, B TOM YHCIE U S3BIKOM XHMHH — YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHUs, WUCIIOJIb30BATh aJCKBAaTHBIE S3BIKOBBIE CPEICTBA, B TOM YHCJIE M CHMBOJBHBIC (XMMHUYECKHE 3HAKH, (HOPMYNBI U
YpaBHEHHS).

IIpeaMeTHBIE pe3yabTaThI:

B no3naBarenbHo cepe:

1. 3HaHue (IOHMMaHHWE) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIINX TEOPHH Kypca OpraHMYecKOi 1 o0IIel XuMuH;

2. yMeHue HaOJIOaTh, ONHUCHIBATh, (UKCHPOBATH pe3yJbTaThl W JEJaTh BHIBOABI Ha OCHOBE JEMOHCTPALMOHHBIX U
CaMOCTOSTENBHO NMPOBEIEHHBIX YKCIIEPUMEHTOB, HCIIONB3YS ISl 9TOTO POAHOHN (PYCCKUI MM MHOMN) SI3BIK U SI3BIK XUMUH;

3. yMCHHE KIacCH(pUIMPOBATh XUMHUYECCKUE DIIEMEHTHI, NPOCTHIE BEUIECTBA, HEOPTaHWYECKHE M OPraHWIECCKUE COEAWHEHUS,
XMMHYECKHE TIPOLIECCHI;

4. yMeHHE XapaKTepu30BaTh OOIIME CBOMCTBa, MOJIyYCHWE MU IIPUMCHEHHE HU3YyYEHHBIX KIJIACCHI HEOPraHWYECKUX U

OpPraHUYECKHX BEHIECTB U UX BAKHEWIINX MPEICTaBUTENEH;

ONHCHIBATh KOHKPETHBIE XMMUYECKHUE PEaKIIUH, YCIOBUSA X IPOBEICHUS U YNIPABICHUS XUMUIECKUMHU IPOLIECCAMU;

6. yMeHHE MPOBOAWUTH CAMOCTOSTENbHBIM XUMHUYECKHH OSKCIEPUMEHT M HaOJIOAaTh JEMOHCTPALMOHHBIA 3KCHEPUMEHT,
(UKCHPOBATh PE3yNIbTAThI U JIENIaTh BHIBOJbI M 3AKJIIOYEHUS [0 Pe3yJIbTaTaM;

7. TPOrHO3UPOBATh CBOMCTBA HEHM3YUEHHBIX BEIIECTB IO aHAJOTHMHU CO CBOWCTBAMM M3YyYCHHBIX Ha OCHOBE 3HAHUSA XUMHUYECKUX
3aKOHOMEPHOCTEI];

8. ompenensaTh MCTOYHUKM XUMHYECKOW MH(MOpPMALMH, MOJy4aTh €€, NMPOBOJHUTH aHaJM3, M3rOTaBIMBATh MHGOPMAIMOHHBINA
IPOAYKT U NPEACTABIATh €T0;

9. yMeTh MOIB30BaThCS O0S3aTENFHBIMHA CHPAaBOYHBIMH Marepuayamu: [lepmoamdeckoil cMCTeMON XMMHYECKHX 3JIEMEHTOB
J. . MenpeneeBa,  TaOnuued  pacTBOPUMOCTH,  DJIEKTPOXUMHYECKHM  pPAAOM  HAOpSDKEHHMH ~ METAIOB,  PAAOM
IEKTPOOTPHUIATENEHOCTH — ISl XapaKTEPUCTHKN CTPOCHUS, COCTaBA M CBOMCTB aTOMOB XMMHUYECKHX d5eMeHToB |—IV nepronos
1 00pa30BaHHBIX UMM TIPOCTHIX M CIIOXKHBIX BEIIECTB;

10. ycraHOBIICHHE 3aBHCUMOCTH CBOWCTB M MPUMEHEHHSI BXKHEHIIINX OPTaHUIECKUX COCTUHEHUH OT UX XUMHYECKOTO CTPOCHHS,

B TOM YHCJIe M O0YCJIOBJICHHBIX XapaKTEPOM 3TOT0 CTPOeHUs (MPeesbHbIM HIH HENpenesIbHbIM) U HATMUUEeM (YHKIMOHAIBHBIX

Ipynit;

11. mopaenupoBaHHE MOJEKYN HEOPTAaHMUECKUX U OPTAaHUYECKHX BEIECTB;

12. noHUMaHHE XUMHYECKOW KApPTUHBI MUPa KaK HEOTHEMJIEMON YaCTH I[EJIOCTHOW HAYYHOH KapTHHBI MUPA.

B 1meHHOCTHO-OpHEHTaMOHHOH cdepe — (opMupoBaHHE COOCTBEHHOM MO3UIMM NPH OLIEHKE MOCIEACTBUH IS OKpY’Karomei

Cpe.Ibl AeATEIFHOCTH YeNIOBEeKa, CBA3aHHOMN C MIPOU3BOJICTBOM U NepepaboTKOI XUMHYECKUX POTYKTOB,;

B TpynoBoii chepe — mpoBeseHHE XUMUYECKOTO SKCIEPUMEHTa; pa3BUTHE HABBHIKOB y4EOHOM, MMPOEKTHO-NCCIIEIOBATENHCKON 1

TBOPYECKOH JIEATEIbHOCTH IIPH BBIITOJHEHUH UHIUBUAYAIBHOIO IPOEKTA M0 XUMUM;

B cdepe 3m0poBoro obpasa xu3HM — COOJIO/ICHHE TpaBHil 0€30MacHOro oOpalleHus ¢ BEIeCTBAMH, MaTepuallaMi; OKa3aHue

NIepBOH MMOMOIIM IIPH OTPABJIECHUSX, 0’KOTaX M TPaBMax, MOJIYYCHHBIX B pe3yJbTaTe HAPYIICHUS NMPAaBWI TEXHUKH O€30IaCHOCTH

pu paboTe ¢ BemecTBaMHU M JIAOOPaTOPHBIM 000PYIOBAHUEM.

o

COJEPXAHUE KYPCA
Ba3zosblii ypoenb. 10—11 kaaccnl
CopeprkaHne Kypca XapaKTepU3yeTcsl EJIOCTHOCTBIO M CHCTEMHOCTBIO Y4eOHOTO NpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEIEHO
XKECTKO TUMHUTHPOBAHHOE YueOHOE BpeMs.
ITepBas yacTh kypca (10 kmacc) mocBsIIeHa OPraHUIECKUM COeMHEeHUIM, a BTopas (11 kiacc) — obmieit xumuu.
CTpyKTypHUpOBaHHE Kypca OPTaHUYECKOW XUMHH ONpEAeIIeTCsS UACSIMU TCOPHH Pa3BUBAIOIICTO 0OyueHHss DibKoHMHA u B. B.
JlaBBIIOBA M CTaBUT LENBI0 PAa3BUTHE YYANIMXCS HEMPOQPHIBHBIX TI0 OTHOIICHHIO K XHMHUH KJIACCOB CPEICTBAMHU YYeOHOI
JMUCHHIUTHHEL [103TOMY BHaYane paccMaTpUBAKOTCS KPATKUE TCOPETUUCCKUE CBEACHUS O CTPOCHUH, KIACCU(PHUKAIIMU U CIIOCO0ax
(dhopMHUpOBaHUS HA3BAHUN OPraHUMYCCKUX COCJAMHEHHHA, 00 OCOOCHHOCTSAX MPOTEKAHUS OPTaHUYSCKUX PEaKIMid B CPABHCHHH C
M3YYEHHBIMU B OCHOBHOM IIKOJIE THUIIAMH XMMHYECKUX PEakluil ¢ ydacTHMeM HEeOopraHuyeckux BeulecTB. Ha HauanbHOM sTare
PACKPBIBAOTCS MPUIUHBI MHOT000Pa3Hsi OPraHUIECKUX COCTUHECHUH.
Jlaee paccMaTpuBarOTCSl OCHOBHBIE KIIACCHI OPTaHWMYECKHX COCIMHEHNH — yTICBOAOPOAOB (aJIKAaHOB, aIKEHOB, JMIEHOB, aJIKUHOB,
apeHoB) W WX MPHUPOIHBIX MUCTOYHHKOB (MPUPOMHOTO Ta3a, HEPTH M KAMEHHOTO YTJis). DTO MO3BOJISIET 3aKPENMHUTh OCHOBHBIE
MIOJIOKEHNS TEOPUU XUMHUECKOTO CTPOCHHUS OpraHMYecKnx coeanHeHnit A. M. bytieposa.
3areM CBEZICHUS O 3aBHCHMOCTH CBOWMCTB OPTraHWYECKHX COCTUHEHUH OT MX CTPOCHMS PAa3BHUBAIOTCS MPHU PACCMOTPEHHH KJIACCOB
KHUCIIOPOJICOACPKAIUX COSAMHECHUH (cmupTOB, (DeHOJIa, aNbJIern/IoB, KapOOHOBBIX KHCIOT, CJIOXHBIX 3(UPOB, XUPOB U
YTJIICBOJOB) H a30TCOICPKAIIUX OPTaHUIECKUX COCIMHECHUH (AaMIHOB, aMUHOKHCIIOT, OCJIKOB M HYKIICHHOBBIX KUCIIOT).
Wnero menemonaraHusi, T. €. OTBETa Ha BOIPOC O POJHM OPTaHUYECKOH XUMHH B KH3HH COBPEMEHHOTO OOIIECTBa, pealu3yeT
3aKIIIOYHTENbHAS TIIaBa Kypca «OpraHuveckas XuMmusi U oOmiectBo». B Hell oOyuaromiuecss 3HAKOMSATCS ¢ TaKHMMH Ba)KHBIMH B
MPAKTUYCCKOM M OMOJIOTHYECKOM OTHOIICHUH BEIICCTBAMU U MaTepHallaMM, KaK TIACTMACCHI U BOJIOKHA, (DEPMEHTHI, BUTAMHHBI,
TOPMOHBI ¥ JICKAPCTBA, @ TAKKE C JOCTHKCHUAMU OMOTEXHOIOTHH.



Wnen teopun pa3BuBArOLIETO OOYYEHHs IOJOXKEHBI M B OCHOBY Kypca oOmed XuMHU. Y CTapIIEKIACCHHUKOB (hOPMHPYETCS
LEJIOCTHOE MPEJACTaBICHUE O XMUMHUYECKONM HayKe M XUMHUYECKOM IPOMU3BOJACTBE, a TAKXKE O €AMHOW eCTeCTBEHHO-Hay4dHOI
KapTHHE MHpa, B KOTOPOH XMMUYECKas KapTUHA MUPA SBISIETCS €€ HEOThEMIIEMOI! YacThIO.

B kypce oOmiell Xxumun BHavaje ydaliuecs 3HAKOMSTCS MOCIEAHUMHU JIOCTIDKCHHUSIMH B O0JIACTH H3Yy4YEHHUS aTOMa, y3HAIOT O
COBPEMEHHBIX METO/aX [MO3HAHHS CTPOCHHS aTOMa, YrIyOJISIOT U PACIIUPSIOT 3HaHH, OJTYYCHHBIE B Kypce OCHOBHOH ILIKOJIBI, O
CTPOEHHMH aToMa M BellecTBa Ha ocHoBe Ilepuonuueckoro 3akona u Ilepuommueckoit cucremsl J{. M. MenneneeBa, 00 o0mmx
CBOMCTBaX KJIACCOB OPTaHHUYECKHX W HEOPTaHMYECKUX COCTUHEHHWH (KHCIOT, OCHOBAaHHHA, aM(pOTEPHBIX COSAMHEHHI) B CBETE
TEOPHH 3IEKTPOIUTHIECKON ANCCOIMAIMN M IPOTOHHOH TeopHH. Jlanee paccMaTpuBaeTcst KIacCH(pUKAIII XHMIUECKUX PEaKIIIH
B OPraHWYECKOW M HEOPraHMYECKOH XHMMHH. 3aBepIIacT Kypc 3HAKOMCTBO CTapIIEKIACCHUKOB C IEPCHEKTUBAMH DPa3BUTHS
XMMHUYECKOH HAyKH U XUMHIECKOTO IIPOU3BOJICTBA, C MPOOIEMaMH OXPaHbl OKPY>KAIOIIEH Cpelbl OT XUMUIECKOTO 3arpsI3HEHHS U
MYTSIMH UX PEIICHUS.

Copep:xanue kypca. 10 kaacc. Ba3oBblii ypoBeHb

Teopus cTpoeHus opranuueckux coenuHenuit A. M. bytneposa. IIpenmer opranudeckoil XuMuu.

OpraHuyeckue BelecTBa: NPUPOIHbIE, HCKYCCTBEHHbIE U cuHTeTHYeckne. OCOOEHHOCTH COCTaBa M CTPOSHHSI OPraHUIECKUX
BewlecTB. Buranusm u ero xpax. [Tonstue 06 yriesogoponax. OCHOBHBIE NOJIOKEHHSI TEOPHH XUMHUYECKOT0 cTpoeHus bytieposa.
Banentnocts. CtpykTypHBbIe opMynbl — TONHBIE U coKpamEHHble. [IpocThie (oMUHApHBIE) U KpaTHBIE (IBOWHBIE W TPOWHbIE)
cBsi3U. M30Mephl 1 n3oMepus. BzanMHoe BIMsIHEE aTOMOB B MOJIEKYJIE.

JlemoncTpanuu. HekoTopsle o0mme XMMHUYECKHE CBOMCTBA OPraHMYECKHX BEIECTB: MX TOPEHHE, IJIABICHHE M OOyTIIMBAHUE.
Mopgenn (mapocTepKHEBbIE U 0OBEMHBIC) MOJIEKYJ OPTaHWYECKUX COCIMHEHHMH pa3HbIX KiaccoB. OmpeneneHue 37IeMEHTHOTO
€OCTaBa OPraHUYECKUX COEIUHEHNI.

JlabopaTopHsle OnBITHL M3roToBnenue Mozenel OpraHnuecKuX COSANHEHNUI.

VYrneBogopoas! U UX MPUPOAHbIE HCTOYHUKU

[penenbHble yrneBogoponsl. Ankanbl. Onpexaenenue. 'omonorudyeckuil psia ankaHoB M ero obuias (opmyna. CTpykrypHas
n3omepust yraepogHod uenu. Panukansl. HomenknaTypa ankaHoB. XHMHUYECKHE CBOWMCTBA ajKaHOB: TOpPEHHUE, PEaKLUU
3aMelleHus (TraJIoTeHUPOBaHNE), PeakIys pa3sIoKeHUs MeTaHa, peakIys JeTHAPUPOBAHUS ITaHA.

HemnpenenpHble yrieBogoponabl. AJKeHbl. JTwieH. ['omonorndeckuil psg amkeHoB. Homenknatypa. CTpykTypHash H30MepHs.
[TpoMbInUIEeHHOE TOJMYYEHHE AaJKCHOB: KPEKMHI W JETHAPUPOBAHHE alKaHOB. Peakius pernaparanyy 3TaHONA, Kak
71a00paTOPHBIN CIIOCO0 MOTyYeHHS STUIEHA. Peakuny MpUCOSAMHEHNUS: THAPATALNS, THIPOTAIOTCHUPOBAHHE, TAIOTCHUPOBAHHUE,
noyumepu3anun. I1pasuno MapkoBankoBa. OknciieHne ajakeHoB. KauecTBeHHbIE peakIIMy Ha HENpeeNIbHBIE YIIICBOAOPOIBI.
Anxanurensl. Kayuykn. Homenxmatypa. CompstkéHHble mueHBl. byrammen-1,3, m3ompeH. Peakums JleGenmeBa. Peakunm
MIPUCOEIMHEHHS alnKagueHoB. Kaydyku: HaTypanbHbIH, CHHTeTHYeCKHE (OyTaaneHOBBIH, H30IPEHOBLIN). Bynkanuzanus kaydyka.
Pesuna. D60HUT.

Ankunbl, OOIIas XapaKTEPUCTHKA ToMoJorudeckoro psima. CriocoObl 00pa3oBaHMs Ha3BaHUN AJIKHMHOB. XMMHYCCKHE CBOMCTBa
alleTUICHAa: TOPeHNe, PeaKIIui IPUCOEANHEHHS: THAPOTAIOTeHUPOBaHUE, TaloTeHUpoBaHue, TuapaTanus (peakius Kydeposa), —
€ro MOoJIyueHHe U MPUMEHEeHNe. BUHIIXIIOPH M €ro TMONUMEepU3aIis B OJUXIOPBHHA.

Apenbl. BeH3ou, kKak mpeicTaBUTENb apoOMaTHYECKHX YrieBogoponoB. CTpoeHHE ero MOJIEKYJbl M CBOMCTBA (hU3UUECKHE U
XMMHYECKHE CBOMCTBA: TOPEHUE, PEaKINK 3aMeleHUs — TaJloTeHHpoBaHue, HuUTpoBaHue. [loaydyenue u npumeHeHne O6eH3oa.
IIpupoansrii u nomyTHBIN ra3el. CocTaB MPUPOAHOTO Ta3a. Ero HaxoxaeHue B mpupone. [IpenMyriecTBa mpupogHOTO raza Kak
TOIUIMBa. XMMHU4YEcKas nepepaboTKa MPUPOAHOTo ra3a: KoHBepeus, muposn3. CHHTE3-Ta3 U ero NpruMeHeHHe.

[MomyTHBIE Ta3bl, X cocTaB. IlepepaboTka MOITyTHOTO ra3a Ha (PaKIMK: CyXOH ra3, MpornaH-0yTaHOBast CMECh, Fa30BbIH OCH3MH.
Hed1p 1 crioco6s! e€ mepepadorku. CoctaB HeTH U €€ mepepadoTKa: MeperoHka, KpeKuHr, pudopmuHT. HedrempoayKkTsl i ux
noxydenne. [TonsTre 06 okTaHOBOM umcie. XMMHUYECKHE CIIOCOOBI MTOBBIMICHNS KadyecTBa OCH3MHA.

Kamennslit yroms u ero mnepepaborka. KokcoBaHWe KaMEHHOTO yIVIS W €ro NPOAYKTHI: KOKCOBBIM ra3, aMMHayHas BOJa,
KaMEeHHOYTOJIbHas cMOoJIa, KOKC. ["a3udukaius KaMeHHOTO YIJIA.

JemoHncTpanuu. ['opeHne npefeabHbIX U HENPEAeIbHBIX YITIEBOIOPOIOB: METaHa, 3TaHa, aleTwieHa. KauyecTBeHHBIE peaknuu Ha
Hernpe/ebHbIE YIIeBOJOPOAbI: 00ECIBEYMBAHUE ITHUJICHOM U AlleTHJICHOM pPacTBOPOB NEpMaHraHaTa Kajus U OPOMHOM BOJBI.
OtHouieHue OeH3oma K 3TUM oOKuciuTensM. Jleruwaparauust staHona. ['miaponus3 kap6uga kanbuus. Komnekunu «Hedrts u
HedTenpoayKTh», «KaMeHHBIH yroyib 1 IPOJYKTHI ero nepepadoTkuy, «Kayuykny. Kapra nonesnsix uckomnaembix PO.
JlaGoparopusie onbiTel. OOHApYXEHHE MPOTYKTOB TOpeHus cBeur. VcciemoBaHe CBOHCTB KaydyKOB.

Kucnopoa- u a3oTconepskaiiue OpraHuuecKie COeJUHEHUS

Opnoaromubsle cnupTbl. Omnpenenenue. @DyHKIMOHANbHAS TUAPOKCUIBbHAA rpynmna. ['oMonoruueckuil psj OpenenbHbIX
OJTHOATOMHBIX criUpTOB. M30Mepus nonoxkeHnst (yHKIUMOHAIBHOW rpymmsl. BonopoaHast cBsi3b. XMMHYECKHE CBOMCTBA CIIMPTOB.
Anpnerunnas rpynna. Peakius stepudukannu, cioxssle 3¢upsl. [IpuMenenne crnupToB. JleiicTBIE METHIOBOTO M 3THIIOBOTO
CHHUPTOB Ha OPraHU3M YeJIOBeKa.

MHOroaToOMHbIE CHUPTHI. DTUIEHTIIMKOJb, KaK NPEACTaBUTENb JBYXaTOMHBIX U IJIMLEPHH, KaK MPEACTaBUTENb TPEXaTOMHBIX
cnpToB. KauecTBeHHAs peakiys HA MHOTOATOMHBIE CITUPTHI, UX CBOWCTBA, MOJIy4YeHNE U IpuMeHeHue. [lorsTre 06 aHTudpu3ax.
®enon. CtpoeHue, MorydyeHne, CBOUCTBA U MpuMeHeHue (eHomna. KagecTBeHHBIE peakuuy Ha (heHoJ. B3anMmHoOe BIMsSTHIE aTOMOB
B MoJIeKyJie eHona.

Anpaernapl 1 KeToHbl. DopMaNbAETHI U alleTalbICTH I, KaK IMPEACTaBUTEIH albAETHIOB, COCTaB X MOJeKy1. DyHKIIMOHATBHAS
kapOoHMIBbHAA Tpymnma. KadecTBeHHbIE peaknuud Ha ampAeruasl. CBOWCTBA, MOJIYYEHHE W NPUMEHEHHE (opMasbIerHaa |
areranpaernaa. Peakiun nmommkoHAeHcauy Uit popManbpaeruaa. [IonaTie o KeToHax Ha pUMepe aleToHa.

KapOoHoBBIe KHCITOTHL. ['OMOJIOrHYECKUi P MPeebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKUpHBIE KapOOHOBBIE KUCIOTBL.
XuMmH4eckne cBOWCTBa KapOOHOBBIX KHCIOT. [loryueHne n npuMeHeHne MypaBbHHOW U YKCYCHOM KHCIIOT.

Croxusle 3¢upbl. XKupsl. Peakuns srepudukaunu. Cinoxusie 3¢upsl. JKUpbl, UX cOCTaB U THAPOIN3 (KUCIOTHBIM U IETOYHON).
Mpina. I'uapupoBaHue KUpOB.



VYrneBoapl. YrieBoasl. MoHocaxapunbl. ['oko3a kak ampaerugocnupT. CopOout. MOJOYHOKHCIOE W CIUPTOBOE OpOKEeHHUE.
®otocunres. [ucaxapuabl. Caxaposa. [Tommcaxapuabl: Kpaxmall, HEeJUIono03a.

AmuHbl. AMUHOTpyNna. AMHUHBI IpefiesibHble U apomarudeckue. AHmInH. [lonyuyenue amuHoB. Peakuust 3unuHa. XuMuueckue
CBOHCTBA ¥ IPUMEHEHUE aMHHOB.

AMMHOKHCIIOTBl. AMUHOKHUCIIOTBI, COCTaB MX MOJIEKYJI U CBOMCTBA, KaKk aM(OTEpHBIX OPraHMYECKUX COCIMHEHHWH. [ nmuimH, Kak
NPEeACTaBUTENh aMHHOKHCIOT. [losrydeHre nommneTuioB peakyei noaukonaeHcanuy. [IousTie o nenTuaHou CBs3H.

benknu. CtpoeHne MoneKkysn OENKOB: NMEpBHYHAS, BTOPHYHAs M TPETHYHAs CTPYKTypbl. KadecTBeHHbIC peakiuu Ha OCIKH, MX
THIPOJIN3, ICHATYPALUs U OWOJIOTHYECKUE (PYHKITHH.

JemoncTpanuu. IlonydyeHne anpaeruoB OKACICHHEM CIMPTOB. KaduecTBeHHAs peaknysi HA MHOTOATOMHBIE CITUPTHI. 3aBUCHMOCTD
pactBopuMocTH (eHONa B BOAE OT TeMmepaTypsl. B3ammopelictBme c¢ OpomHO#t Bomoit m xiopumom skenesa(lll), xak
KayecTBEHHBIE peaknuu Ha (eHon. Peakimm cepeOpsSHOTO 3epKajla W CO CBEXemourydeHHBIM runpokcuaom meau(ll) mpu
HarpeBaHWM, KaK Ka4eCTBEHHbBIC PEaKIMM Ha anpaeruipl. OOpas3mbl MypaBbHHOH, YKCYCHOH, NMAaJIbMHTHHOBOH M CTEapUHOBOH
KHCJIOT U WX PacTBOPUMOCTH B BOJE. AJIbJAETHIHBIE CBOWCTBA M CBOWCTBA MHOT'OATOMHBIX CIIMPTOB TJIIOKO3bl B PEAKIUH C
ruapokcuoM Meau(ll). Unentnduxanus kpaxmana. KadyecTBeHHbIE peakiuy Ha OEJKH.

JlabopatopHsie onbIThl. CpaBHEHHE CKOPOCTH HCTApeHMsl BOJBI M 3TaHOJA. PacTBOPUMOCTH IIIMIEpHHA B BOJE. XHMUYECKHE
CBOHCTBa yKCyCHOW KUCHOTHI. OmpeneseHne HenpenesIbHOCTH PacTUTENbHOro Macia. VneHTndukanus kpaxmaia B HEKOTOPBIX
NpoJXyKTax NMuTaHus. V3roToBiieHne KpaxmMalbHOTo Kielcrepa. M3rotosineHue Mozeneil MojieKys aMMHOB. M3roToBieHne Moaenu
MOJIEKYJIBI TIIMLMHA.

[Ipaktraeckas padora. UneHTHOUKAIN OPTaHUIECKAX COCTUHEHNH.

Opraanyeckasi XUMHS U 00IIECTBO

BuorexHonorus. [lepuonst €€ pa3surtus. Tpu HampaBieHUs OMOTEXHOJIOTHUH: TeHHAS (MM TeHETHIECKas) HH)KCHEPHsl; KICTOYHAS
WHKeHepHs; Onornorndeckas wHxeHepus. ['eHetmueckn MonuduipoBaHaeie opranm3Mbl (TMO) U TpaHCTEHHAs HPOIYKIIHS.
Krnonuposanne. IMMoOMIH30BaHHBIE (EPMEHTHI U X IPUMEHEHHE.

[Monumepsl. Knaccudukaiys nonumepos. VIcKycCTBEHHbBIE OIMMEPBI: LIEIUTYJION], alleTaTHBIH HIENK, BUCKO3a, 1eJutodaH.
CHHTETHYECKHE TMOJIMMEPHI. HonnMepmauI/m U IOJUKOHACHCALUs, KakK CHOCO6I)I TMOJYYCHUA IOJIUMEPOB. CuHTEeTHYECKHE
kay4yku. [Toauctuposn, TedIioH 1 NOIMBUHUIXJIOPH], KaK IPeICTaBUTENH IactMacc. CHHTETHYECKHE BOJIOKHA: KallpoH, HAWIIOH,
KeBJIap, JIaBCaH.

IIeMOHCTpaIlI/II/I. KOHHCKHI/IH Kay41yKoOB, IJIaCTMacC, CUHTCTUUCCKUX BOJIOKOH U I/ISILCHI/Iﬁ N3 HHX. CDepMeHTaTI/IBHoe Pa3I0KCHUE
MepOKCHU/Ia BOAOPO/ia C MOMOIIBIO KaTajla3bl CBEXKEHATEPTHIX MOPKOBH MIIH KapToders.

JlabopatopHsle onbITEL. O3HAKOMIIEHHE C KOJUIEKLIMSAMHI KayqyKOB, INIACTMAcC M BOJIOKOH.

[MpakTrdeckas pabora. Pacrio3HaBaHne macTMace U BOJIOKOH.

Coaep:xanue Kypca. 11 kinacc. bazoBblii ypoBeHnb
CrpoeHue BemecTs
OcCHOBHBIE CBEICHHS O CTpoeHHH aToma. CTpoeHHWe aToma: cOCTaB sAnpa (HYKJIOHBI) M JJICKTpOHHas oOonouka. [lonsatme o6
n3oronax. [ToHATHE 0 XUMHYECKOM 3JIEMEHTE, KAK COBOKYITHOCTU aTOMOB C OJMHAKOBBIM 3apsi0M spa.
Ilepuoguueckas cuctema xumuueckux sinemeHToB J[. M. MenneneeBa B cBeTe CBETE yueHUS O CTpOeHUU aroMa. Dusnueckui
CMBICT ipuHATOH B Tabmuie 1. V. MeHneneeBa CMUMBOIMKH: TIOPSAKOBOTO HOMEpPA dJIEMEHTa, HOMepa MepPHoJia K HOMepa TPYIIIbL.
Ilonatue o BaJeHTHBIX AUIeKTpoHaX. OTOOpa)XeHHE CTPOEHHS HIICKTPOHHBIX OO0OJIOYEK aTOMOB XHMHYECKHX 3JIEMEHTOB C
TIOMOIIBIO AJIEKTPOHHBIX U DJIEKTPOHHO-TpaduIecKux HopmyIt.
O0BscHEeHHE 3aKOHOMEPHOCTEH H3MEHEHUS CBONCTB 3JIEMEHTOB B IMIEPHOAAX M IPYIIIAaX MEPHUOIIMUECKON CHCTEMBI, KaK CIIe/ICTBHE
UX JJIEKTPOHHOTO CTPOEHHUSI. DIEKTPOHHBIE CEMENCTBA XMMUYECKUX 2JIEMEHTOB.
Cpasuenne Ileproanieckoro 3akoHa M TEOPHHM XMMHYECKOTO CTPOEHHMS Ha (DMIIOCO(CKOH OCHOBE: MPENIOCHUIKA OTKPBITHS
Iepronuueckoro 3akoHa M TEOPHH XUMHYECKOTO CTPOCHHS OPraHWYECKUX COEIAMHEHHH; POJib JIMYHOCTU B MCTOPUM XHMHU;
3Ha4YeHUE NPAKTUKHU B CTAHOBJIIEHUH U Pa3BUTUU XUMHUYECKUX TEOPUIL.
Honnast xumudeckas CBsI3b 1 MOHHBIE KPUCTAIUTMYECKHE PEETKH. KaTHOHBI M aHMOHBI: X 3apsabl M KIacCH(UKAINS IO COCTaBY
Ha mpocTbie u cioxkHble. [IpencraButenu. lloHsATHe 00 MOHHON XMMHYecKO# cBsi3u. MoHHas KpucTalmyeckas pemérka u
(u3nYecKue CBOWCTBA BELIECTB, 00YCIOBICHHBIE STHM CTPOCHUEM.
KoBasneHTHass XMMHYECKast CBsI3b. ATOMHBIC M MOJEKYJSIPHBIE KpUCTaJUIM4eckue pemérku. [IoHATHE O KOBaJEHTHOH CBSA3H.
DNEeKTPOOTPUIIATEIFHOCTh, HEMOJIApHAs W TMOJSpHas KOBAJCHTHBIE CBA3M. KpaTHOCTP KOBQJIGHTHOH CBsI3H. MexaHH3MBI
00pa30BaHUs KOBAJIEHTHBIX CBSA3€H: OOMEHHBIN M JOHOPHO- aKIeNnTOpHbIH. [1oasSpHOCTE MONEKYNBI, KaK CIEACTBHE TONSIPHOCTH
CBSI3M U IEOMETPUM MOJIeKyJsbl. Kpuctamnueckue pemérku ¢ 3TUM THIIOM CBSI3U: MOJIEKYJSIpHbIE U aTOMHble. Pusznueckue
CBOHCTBA BELIECTB, 00YCIIOBJICHHBIE TUIIOM KPUCTAJUTHYECKHUX PELIETOK.
Mertannuueckas cBsa3b. [loHATHE 0 MeTaNIMUECKON CBA3HM U METAIMUYECKUX KPUCTANIMYECKUX peléTkax. Gusnueckue CBOUCTBa
METAJUIOB Ha OCHOBE MX KPUCTAJUIMYECKOro cTpoeHus. [IpuMeHeHHe METalsloB Ha OCHOBE HX CBOHCTB. U€pHBIE M IBETHBIE
CIUIABBL.
Bonopoanas xuMundeckas cBs3b. MeXMONEKYNIpHAs U BHYTPUMOJIEKYISPHAs. BOAOPOAHBIE CBA3H. 3HAUCHUE MEXMOJIEKYJIIPHBIX
BOJIOPOJIHBIX CBA3EH B IPUPOJE U KU3HHU YEIIOBEKA.
[Tonumepsl. [TomyueHue NOIUMEPOB peakUsAMH OJIMMEPU3ALMU U NIOJUKOHACHCALUU. BaxHeillue npeacTaBuTeny miacTMace 1
BOJIOKOH, UX TIOJy4€HHE, CBOMCTBA U NpuMeHeHue. IIoHsITHE 0 HEOPraHMYECKUX NOJUMEPAX U UX NPEACTABUTEIIN.
Hucniepcusie cuctemsl. [ToHATHE 0 AMCTIEpCHOH (ha3e M TUCTIEPCHOHHOI cpene. ArperaTHoe COCTOSIHHAE pa3Mep YacTHIl (a3bl, Kak
OCHOBa ISl KIaCCU(HUKAIINH TUCTIEPCHBIX CHCTEM. OMYJIBCHH, CYCIICH3UH, a3PO30JId — TPYIIBI IPyOOTUCTIEPCHBIX CHUCTEM, HX
MIPECTaBUTENN. 30JIH U TeIH — IPYIIThl TOHKOAUCIIEPCHBIX CUCTEM, UX MpeACTaBUTENN. [IoHATHE 0 CHHEpe3HUCe U KOaryJIsInH.
JlemoncTpanuu. Ilepronnueckoii cucremMbl xuMuueckux snementoB J[. M. MenneneeBa B pa3nuuHbIx opmax. Mojenb HOHHOM
KPHUCTaJNIMYECKON pemETKY Ha IpuUMepe XJOopHuaa HaTpus. MuHepanbl ¢ 3TMUM THIIOM KPUCTAJUIMYECKOH PEeImETKON: KaJbLUT,
ranuT. Mozenu MoneKyIIpHON KpUCTAUIMYECKOH PemETKH Ha IPUMEPE «CyXOro JbJay WU MOJa U ATOMHOW KPUCTAJUINYECKOM
pemETKN Ha IpUMepe anMasa, rpadura WM kBapua. Mojenb MOJSIpHOro oObEMa rasza. Mojenn KpHUCTAUIMYECKUX PEeUIETOK
HEKOTOPBIX MeTasuioB. Komiekuuu 00pa3oB pa3inyHbIX AUCHEPCHBIX cucTeM. CHHEpEe3nC 1 KoaryJisuus.



JlaGoparopabie onbITEl. KOHCTpyHpOBaHHWE MOJEIH METALIHYECKOH XHMUYECKOW CBs3W. IloiydeHHe KOJUTOMIHOTO PacTBOpa
KypHHOro OeJKa, MCCle[l0OBaHHE €ro CBOMCTB C NOMOIIBIO JIa3epHOI yKa3KM W IpoBeleHHe ero neHarypauuu. [lomydenue
SMYJICHH PacTUTENBHOrO Macia M HaOmojeHue 3a e€ paccioeHueM. [loiydeHHe CyCIIEH3MM «HM3BECTKOBOI'O MOJIOKa» U
HaOJoIeHue 3a €€ CeMMEeHTaIUeH.

XUMUUECKUE peaKIu

Krnaccudukanms XMMUUECKHX peakiMid. AJUIOTpONM3alys M M30MEpH3alys, KaK peakuud 0e3 M3MEHEHHs COCTaBa BELICCTB.
Annorponus u e€ npuanHbl. Knaccudukanus peakiuii 1o pa3IndHbIM OCHOBAHHSIM: T10 YHCITY M COCTAaBY PEarcHTOB U MPOAYKTOB,
1o (haze, 1Mo UCMOIH30BAHMIO KaTaIM3aTopa MM PepMeHTa, 1Mo TEIIoBOMY 3P ekTy. TepMoXuMIdecKue ypaBHEeHHUS PEaKIInii.
CkopocTh XUMHYECKHX peaknuil. DakTopbl, OT KOTOPBIX 3aBHCHUT CKOPOCTh XMMHUYECKHX PEAKIWH: NMPHUPOJA pearupyronmx
BEIIECTB, TEMIIEPATypa, MIIOMAlb UX CONPUKOCHOBEHHS PEAarnPyIOIINX BEIECTB, NX KOHIEHTPALUs, IPUCYTCTBHE KAaTaIU3aTopa.
ITonsitne o xarammse. PepMEHTHI, KaKk OMOJIOTHYECKHE KaTalu3aTopbl. MIHIMOMTOPBHI, KaK «aHTOHMMBI» KaTalH3aTOPOB M HX
3Ha4YCHUE.

XuMHYecKoe paBHOBECHE M CHOCOOBI ero cMemeHus. Kimaccudukanus XMMHUYECKHX PEaKkLUWi M0 NMPU3HAKY MX HAIpaBIICHUS.
[TonsiTre 06 0OpaTUMBIX peakuusx M XUMHUUeckoM paBHoBecuH. [Ipunnumn Jle-IllaTenbe M cnocoObl cMENEHUS] XUMUYECKOTO
paBHOBecust. OOImas xapakTepHUCTHKA PeaklUii CHHTEe30B aMmMHuaka u okcuaa cepbl(VI) u paccMorpeHue ycnoBuil cMerieHus ux
paBHOBECH: Ha IIPOU3BOJICTBE.

I'mpponnz. OOpaTuMblii 1 HEOOpaTHUMBIH TUAPONU3BL. ['Haponu3 coneil U ero Tumbl. ['MAPOIM3 OpraHUYECKUX COSIUHEHHH B
KHBBIX OPraHM3MOB, KaKk OCHOBa oOMeHa BerecTB. [IoHsaTHe 00 sHepreTHIeckoM 0OMEHe B KJIETKE M POJIM THAPOJIN3a B HEM.
OKHCINTENBFHO-BOCCTAHOBUTENbHBIE peakuun. CTeneHb OKHCICHHS W €€ ompenelcHHe Mo (opMynaM OpPraHHYECKHX H
HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI M BEIECTBA, KaK OKHCIHUTENN M BOccTaHOBHTENW. [loHATHE O mpomeccaXx OKWUCICHUS U
BoccTaHoBIeHU. CocTaBlIeHNE ypaBHEHHH XUMHIECKUX PEaKIuii Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

ONEKTPOIU3 PACIIABOB M PACTBOPOB AIIEKTPONUTOB. XapaKTEPUCTUKA AIIEKTPONIN3a, KaK OKHCIMTENBHO-BOCCTAHOBUTEIBHOTO
nponecca. OCOOEHHOCTH JIEKTPOJIN3a, MPOTEKAIOIIET0 B PacTBOpax 3JIEKTPOJHUTOB. IIpakTnueckoe NMPpUMEHEHHE 3JIEKTPOIIH3a:
[I0JIy4Y€HHUE TAJIOT€HOB, BOAOPOJA, KUCIOPOA, IIEI0YHbIX METAJJIOB U IIEI0YEH, a TAKKE aJFOMUHMS 3JIEKTPOJIU30M PACILIaBOB U
pPacTBOPOB COCMHEHUI ITHX AJIeMEHTOB. [IoHsTHE O rajbBaHOIIIACTHKE, FAIbBAHOCTETHH, paMHUPOBAHUH [IBETHBIX METAILIIOB.
JlemoHcTpanuu. PacTBopeHne cepHOil KHCIOTHI M aMMHAYHOW CENUTPBl U (DUKCAIMsI TEIUIOBBIX SIBICHHH IJISI 3TUX MPOLIECCOB.
BzaumopelicTBUsT pacTBOPOB COJISTHOW, CEPHOM M YKCYCHOM KHCJIOT OJWHAaKOBOM KOHLEHTpAlUU C OJAMHAKOBBIMU KyCOUKaMH
(rpaHynamMu) IIMHKA U B3aUMOJEHCTBHE OAMHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus, IIMHKA, jkeJe3a) C paCTBOPOM COJITHOM
KHUCJIOTBI, KaK IpUMep 3aBHCHUMOCTH CKOPOCTH XHMHUYECKHX pEakIMil OT NpHpOJbl BellecTB. B3ammoselcTBHe pacTBOPOB
THOCYNb(aTa HATPUA KOHLEHTPALWH WM TEMIIEpaTyphl C PAacTBOPOM CEPHOH KHCIOTHI. MOICTHPOBAHHE «KHILAIIETO CIOS.
Hcnonp30BaHNE HEOPTaHUMIECKNX KAaTaIM3aTOPOB (CoJeH jkee3a, HOANIa Kalus) U IPUPOAHBIX 00BEKTOB, COAEPKALINX KaTanasy
(ceIpoe Msico, KapTodenb) Ul pa3loKEHHUs IEepoKCHIa BOAOpojAa. BzamMoneicTBHe HMHKA C COJNITHOW KHCIOTOM HHUTPaTOM
cepebpa, Kak MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW peakuidi M peaknuu oOMeHa. KOHCTpyHpoBaHHME MOJEIH
aneKTpom3épa. BuaeodparMeHT ¢ IPOMBIIIIIEHHOH YCTAaHOBKH IS IOy IEHUS QTIOMHHNS.

Jlabopatoprsre onblTel. Minmroctpanms npasmia beproie Ha mpakTHKe — MPOBEICHNE peakuii ¢ 0Opa3oBaHMEM Ocajka, ra3a 1
BoAbl. ['eTeporeHHbI kKaTaan3 Ha MpUMeEpe pa3lokKeHUs MEepOKCHIa BOAOPOJAA B MPUCYTCTBHM JUOKCHAA MapraHua. CmerieHue
paBrosecust B cucreme Fe** + 3CNS™ < Fe(CNS);. McrbiTanne MHINKATOPAMH CPEIbI PACTBOPOB COJEil PA3MYHBIX THIIOB.
OKHUCIHUTENILHO-BOCCTAHOBHUTENbHAS PEAKIMs U peakius oOMeHa Ha IpUMepe B3auMoJeicTBHs pacTBOpoB cyibdara menu(ll) c
JKEJIE30M U PacTBOPOM ILIEJIOUH.

IIpaxTrdeckas pabora. Perenne skcriepUMEHTaIbHBIX 3324 110 TeMe « XUMHUYeCKas PeaKkIus».

BemecTBa u ux cBoiictsa

Meramnel. @usnyeckne CBOHCTBA METAIUIOB, Kak (YHKIHMS HX CTpOeHUs. /leeHne MeTayuloB Ha IPYIBI B TEXHUKE M XHMHH.
XuMHYecCKHne CBOWCTBA METAJUIOB M JJIEKTPOXMMHYECKHH psif HampspkeHui. [loHATHE 0 MeTammorepMun (JIIOMHHOTEPMHH,
MarHueTepMHH | Jp.).

Hemerannsl. bnaropoansie razel. Hemeramnsl kak okucnurenu. HeMeTamnsl kak BOCCTaHOBUTENU. Pt 21€KTpOOTpULATENBHOCTH.
WueptHble nin 61aropotHbIe rasbl.

KucnoTrsl Heopranudeckue M opraHuyeckue. KUCIOTBI C TOYKM 3peHHs] aTOMHO-MOJIEKYJISIPHOTO y4deHHsA. KHCIOTHI ¢ TOYKH
3peHHs TEOPHUH EKTPOTUTHIECKON Arcconnanuy. KHCIoTh ¢ TOUKH 3peHUs MPOTOHHON Teopuu. OOIIe XUMIYECKHE CBOHCTBA
kucioT. Knaccugukarust KUCioT.

OcHOBaHUS HEOpraHWYecKHe U opraHnueckue. OCHOBAHUS C TOUKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO yueHHs. OCHOBaHUS C TOUKH
3pEHUs TEOPHU JIEKTPOIIMTHYECKON aucconraiui. OCHOBaHMUS ¢ TOUYKH 3PEHUs MPOTOHHOM Teopun. Knaccudukanus oOCHOBaHUiA.
XUMUYECKUE CBOUCTBA OPIraHUUYECKUX U HEOPIraHUUECKUX OCHOBAHMM.

AmdoTepHble COeAMHEHUs] HEOpPraHWYecKHe W OpraHudeckue. Heopranmdeckue am{QoOTEepHBIE COCIUHEHHS: OKCHUABI |
THIPOKCU/IBI, — UX CBOMCTBa U MoJlydeHHe. AMQOTEpHbIe OpraHn4ecKie COeMHEHH Ha IpUMepe aMHUHOKHCIOT. llenTuns! n
HNEeNTUHAS CBSI3b.

Comn. Knaccugukanus coneit. JKéctkocts Boapl 1 criocoObl e€ ycTpaneHus. [lepexon kapOoHara B ruapokapOOHaT M 00OpaTHO.
OO0mmye XMMHUYeCKHe CBOHCTBA COJICH.

Hemonctpanuu. Komnexnua meramnoB. Komneknus nHemeramnos. B3aumopelcTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCIOTHI C
Meapto. Bcenblika TepMuTHOW cmecu. Bcembliika 4€pHOro mnopoxa. BbITECHEHHE TalOreHOB M3 HMX PacTBOPOB JApPYTUMU
rajoreHamMu. B3amMopeiicTBHEe HapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJSTHOM KHCIOTHI M aMMHaka («IsIM 0e3 OTH:»).
ITonyueHue aMMuaka U U3ydeHHE €ro CBOMCTB. PasnnuHblie ciiydan B3auMOJEHCTBHS paCTBOPOB COJIEH alFOMUHMS CO MIENOYBIO.
[TonyueHnune xKECTKON BOABI M YCTPAHEHUE €€ JKECTKOCTH.

JlaGoparopubie ombIThL. [lodydeHWe HEpacTBOPUMOTO THIAPOKCHIA M €ro B3aWMMOJICHCTBHE C KuCIOTOW. MccimepoBanue
KOHLIEHTPUPOBAHHBIX PAcTBOPOB COJISIHOW M YKCYCHOHM KHCJIOT KaleJbHBIM METOJIOM IpH MX pa3daBieHuH Bojaoi. [Tomyuenue
aM(OTEepHOro THAPOKCHIA U U3YUeHHE ero cBoicTB. [IpoBeeHNe KaueCTBEeHHBIX PEakinii 10 ONpeeTIeHHUIO COCTaBa COJIH.
[MpakTryeckas pabora. Pemenne sxcniepuMeHTaIBHBIX 3a/1a4 110 TeMe «BelecTBa 1 ux cBoicTBay.

XuMHs 1 COBPEMEHHOE 001IeCTBO



ITpousBoncTBo ammuaka u MetaHosa. [IoHATHE 0 XUMHYECKON TEXHOJIOTHH. XUMHYIECKUE PEAKIUH B MPOU3BOJCTBE aMMHUaKa U
MeraHona. OOmas kiaccuUKalMOHHAs XapaKTePUCTHKAa pEeakUWil CHHTe3a B IPOM3BOACTBE JTHUX IPOAYKTOB. HaydHble
MIPUHIUIGL, JEXKalUe B OCHOBE MIPOU3BOACTBA aMMUaKka U MeTaHoa. CpaBHEHUE 3TUX NPOU3BOJICTB.

XumH4eckasi paMOTHOCTh KaK KOMIIOHEHT O0ILIel KyJIbTypbl YyeoBeka. MapKUpOBKa yIaKOBOYHBIX MaTepUalioB, 3JIEKTPOHUKH 1
OBbITOBOI TEXHHUKH, KOJOTUYHOTO TOBApa, MPOAYKTOB MUTAHUSL, STUKETOK I10 YXOAY 33 OIEHKIOH.

JemoHcTpanuu. Mojens NpPOMBIIIJICHHON YCTAaHOBKM MOJY4YeHHsS CEpHOM KHUCIOThL. Mojenb KOJOHHBI CHHTE3a aMMHMaKa.
BuneogparMeHTHI U cIaiIBI O CTEIIEHH SKOJIOTHIESCKON YHCTOTHI TOBapa.

JlabopaTopHsle ONBITHL. M3ydeHre MapKUPOBOK Pa3INIHbIX BHJOB IIPOMBIIIICHHBIX U MPOIOBOJIBCTBEHHBIX TOBAPOB.

TEMATHYECKOE IINTAHUPOBAHMUE 110 XUMHMH 10 KJIACC

Ne HaumenoBanue Yacel XapakTepucTHKa OCHOBHBIX BU/I0B 1eSIT€IbHOCTH YYALIUXCH
n/n pa3zesia mporpamMmsl, TemMa y4edHor
0
BpPeMeHH
Tema 1. Ilpeamer opranuyeckoii xumuu. Teopusi cTpoenus oprannyeckux coequnennii A. M. Bytieposa (2 1)
1 | Ilpeamer opraHMYECKON XUMHUH 1 XapakTepu30BaTh OCOOCHHOCTH COCTaBa U CTPOCHHS OPTaHUICCKIX

BemecTB. KimaccuduimpoBaTs X Ha OCHOBE MPOMCXOXKICHUS U
nepepabOTKH. APryMEHTHPOBATh HECOCTOSTEIbHOCTh BUTATH3MA.
OmnpenensiTb OTINYUTEIBHBIE OCOOEHHOCTH YTIIEBOJIOPOJIOB.

2 | OcHOBHBIE OJI0XKEHHS TEOPUH 1 DopMynHpOBaTh OCHOBHBIE MOJ0XKEHHUS TCOPHH XUMUIECKOTO
XUMUYECKOTO CTPOCHU ctpoeHus A. M. bytnepoBa. PazniuaTh MOHATHS «BAJIEHTHOCTBY U
A. M. Bytneposa «cTeneHb okucIeHUD». COCTaBIATh MOJICKYJISIPHBIE U CTPYKTYpPHBIE

dbopmyinbl. KnaccuduiupoBath KOBAJICHTHBIC CBA3M 10 KPATHOCTH.
OOBSICHATH SBIIEHHE U30MEPUU U B3aUMHOE BIIMSHHAE aTOMOB B

MOJICKYJIe
Tema 2. YriieBo0poabl M MX NPUPOIHbIe HCTOYHMKH (12 4.)
3/ | Ankausl 2 OnpenensTh NPUHAMIEKHOCTh COSTUHEHHH K allkaHaM Ha OCHOBE
4 aHallM3a COCTaBa MX MOJEKyl. JlaBaTh Ha3BaHWS allKaHAM IO

MeXXIyHApOJHOW HOMEHKIAType. XapaKTepu30BaTh COCTAB M CBOMCTBA
Ba)XHEHIINX MpeICTaBUTENCH amkaHOB. HabaromaTh XUMHYECKIA
HKCIEPUMEHT C (PUKCHPOBATH €r0 pe3yNbTaThl. PaznmyaTs MOHATHSL
«TOMOJIOT» U «HU30MEP)

5/ | Ankensl 2 OnpenensiTe NPUHAAIEKHOCTh COETMHEHUH K aJIKeHaM Ha OCHOBE

6 aHaJIM3a cocTaBa UX MOJIeKyJl. JlaBaTh Ha3BaHMs aJIKEHAM IO
MEXAYHapOAHOU HOMEHKIIAaType. XapaKTepu30BaTh COCTAB U CBOMCTBA
BaXHEHINX TpecTaBuTeNeil ankeHoB. HabmogaTs XuMuieckuit
9KCHEPUMEHT C (PUKCHPOBATH €r0 pe3yabTaThl. Pa3mmuaTs MOHATHSA
«rOMOJION» U «M30MEP» ISl AJIKEHOB.

7 | Anxanuensl. Kayayku 1 OnpenensaTe NPUHAAIS)KHOCTh COSAMHEHUH K aJIKaJeHaM Ha OCHOBE
aHaJM3a cocTaBa UX MONeKyl. JlaBaTb Ha3BaHMs aJIKeAUCHAM I10
MEKAYHapOIHOH HOMEHKJIAType. XapaKTepu30BaTh COCTaB U CBOICTBA
BR)XHEHWIINX MpeAcTaBuTeNeH ankaaneHoB. Oco3HaBaTh 3HAUNMOCTD
POJIM OTEYECTBEHHOTO YUEHOTO B MOIYYSHNH IIEPBOTO CHHTETHYECKOTO
KaydyKa. Y CcTaHaBIMBaTh 3aBUCHMOCTD MEKIYy CTPOCHHEM U
CBOHCTBaMH NOJIMMEPOB HA PUMEpE KaydyKa, pe3UHbI U 500HHTA

8 | AnKuHBI 1 OmnpenensiTb NPUHAIICKHOCTD COSANHEHUH K alIKHHAM Ha OCHOBE
aHaJM3a COCTaBa MX MoJIeKyJ. JlaBaTh Ha3BaHUS aJIKWHAM I10
MEXAYHapOAHON HOMEHKIIaType. XapaKTepu30BaTh COCTaB, CBOWCTBA
1 IIPUMCHCHUEC allCTUJICHA. YcranaBiauBaTh MMPUYUHHO-CJICACTBEHHYIO
CBSI3b MEXIY COCTaBOM, CTPOCHHEM MOJIEKYJI, CBOHCTBAMH U
MIPUMEHCHUEM aLIeTI/IJTeHa.HaGH}OJIaTL XHUMHAYECKUH OKCIICPUMEHT C
(UKCUPOBATH €T0 Pe3yIbTaThl. Pa3nyaTs HOHATHS «TOMOJIOT» U
«H30MEpP» Ul AJIKHHOB

9 | ApeHnl 1 XapakTepu3oBaTh COCTaB, CBOWCTBA M NPUMEHEHHE OeH301a.
VYcTaHaBNIMBaTh NPUUUHHO-CIIEACTBEHHYIO CBSI3b MEXKAY COCTABOM,
CTPOEHHEM MOJIEKYJI, CBOMCTBAMH U IPUMEHEHHEM OeH301a.
HaGmonars XMMHUYECKHH 3KCIIEPUMEHT ¢ (PUKCHUPOBATH €T0
pe3yIbTaThL

10 | IlpuponHbIii ¥ NOMYTHBIH Ta3bl 1 XapakTepu30BaTh COCTaB M OCHOBHBIE HAlPABJICHUS NEpepaboOTKU U
UCTIONB30BaHUs IPUPOIHOro ra3a. CpaBHUBATh HAX0XKJIEHHUE B
MIPHUPOZE M COCTAB MIPUPOIHOTO M MOMYTHBIX ra30B. XapaKTepPU30BaTh
COCTaB ¥ OCHOBHBIE HAIIPABJICHHUS IEPEPAOOTKH 1 MUCTIOIb30BAHUS
MOITyTHOTO Tasa.

11 | Hedts u ciocoOsI e€ mepepaboTku 1 XapakTepru3oBaTh COCTaB M OCHOBHBIE HAIIPABIICHHS NIepepadOTKH
HedTH. PaznmuaTs HeQTsIHBIC (PAKIIUU B OMTUCHIBATH 00JaCTH UX
npuMeHeHns1. Oco3HaBaTh HEOOXOIUMOCTh XUMHIECKHIX CITOCOO0B
MOBHIINICHNS KauecTBa OCH3MHA




12

KamennsIit yrons u ero nepepaboTka

XapakTepu30BaTh OCHOBHBIE IIPOTYKTHI KOKCOXUMIYECKOTO
npousBocTBa. OnUChIBaTh 001aCTH IPUMEHEHUsI KOKCOBOT'O rasa,
aMMHUA4YHOHN BOJIbl, KAMEHHOYTOJIbHOM cMOJIbl, Kokca. Oco3HaBaTh
HEOOXOIUMOCTh Ta3U(pUKAIIMHA KAMCHHOTO YIJIsl, KaK aTbTCPHATHUBBI
IPUPOJHOMY Ta3y.

13

[ToBTopenue n 06o0IeHNE

BEINONHATE TECTHI, pelaTh 3a1a4u | yIpakKHEHHs [0 TEME.
[TpoBOANTH OLIEHKY COOCTBEHHBIX JIOCTHKECHUI B YCBOCHHUHU TEMBI.
KoppexTupoBaTh CBOU 3HaHUS B COOTBETCTBUU C IITAHUPYEMBIM
pe3ysIbTaTOM

14

Kontpoasnas padora «Teopus
CTPOEHHMSI OPTaHNYECKUX COCIMHEHNH
A.M. BytnepoBa. YTieBozopoIsD»

Tema

3. Kucjopoa- u a3orcosep:kanye oprannyeckue coenuenus (14 1)

15/
16

OmHOATOMHEIEC CITUPTHI

2

Ha3piBaTh CIMPTEI 110 MEKAYHAPOIHOM HOMEHKIIATYPE.
XapakTepu30BaTh CTPOCHHE, CBOMCTBA, CTIOCOOHI ITOTyYeHHS U
o0yacTy IPUMEHEHHS PEEIBbHBIX OHOATOMHBIX CIIUPTOB.
YcTaHaBIMBaTh MPUINHHO-CIIEICTBCHHYIO CBSI3b MEXIY COCTaBOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBaMU U IPUMEHEHUEM METaHoJa U
sTaHona. Habmonate, caMOCTOSITENBHO IPOBOIUTH U OMHUCHIBATh
XMMUYECKUH KCIIEPUMEHT

17

MHOroaTtoMHsl€ CIIUPTHI

KiaccuduupoBarh CiupThl 10 UX aTOMHOCTH.

XapakTepHu30BaTh CTPOEHUE, CBOWCTBA, CIIOCOOBI MOTYYESHUS U
o0yacTu MpUMEHEeHHss MHOTOATOMHBIX CIUPTOB. MaenTudunmuposars
MHOTOaTOMHBIE CIIAPTHI C TOMOIIBIO KaUeCTBCHHON PEaKIINH.
Habnromate, caMOCTOATENEHO IPOBOIUTH U OMTHUCHIBATh XMMHYCCKIHA
HKCHEPUMEHT

18

denon

XapakTepH30BaTh CTPOCHHE, CBOMCTBA, CIOCOOBI MTOJTYYCHUS U
obxactu npuMeHeHus (erona. nertudunuposats GpeHom ¢
MOMOIIBIO Ka4yeCTBEHHBIX peakuuid. CobmonaTs npaBuiia 6e30macHoro
oOpamerns ¢ GpeHooM

19

Anbaeruasl 1 KETOHBI

XapakTepH30BaTh CTPOCHHE, CBONUCTBA, CIIOCOOBI MOy YCHHS U
00sacTu npuMeHeHus: (HOpMaNIbICTHAA U allCTaTbACTH A,
I/I}:[CHTI/Iq)I/IL[I/IpOBaTI) AJIbJICTUABI C IIOMOIIBKO KAYCCTBCHHBIX peaKHHﬁ.
Co0umoaTh MpaBuiia KO0JIOTHYECKH TPaMOTHOTO U O€30I1aCHOTO
oOpareHus ¢ HoOpMabICTHIOM.

20

KapOoHoBBIE KUCTOTHI

XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA, CIIOCOOBI MOIYUSHHUS 1
00JacTé NIpUMEHEHHs MypaBbHHOM U YKCYCHOM KHCIIOT.

Paznnyars o61iee, 0coOeHHOE U €IMHUYHOE B CTPOSHUH M CBOMCTBAaX
OpraHNYecKHX (MYPaBBHHOW M YKCYCHOW) 1 HEOPTaHUUECKUX KUCIIOT.
Habnromate, MpoBOIUTH, ONUCHIBATE U (YUKCHPOBATH PE3YIIBTATHI
JIEMOHCTPAIIMOHHOTO U JIA00OPaTOPHOT'O XUMHUUECKUX IKCIICPUMEHTOB.
Co0mroaTh paBmia 3KOJIOTHIECKH TPAMOTHOTO B O€30IIaCHOTO
oOpameHns ¢ KapOOHOBBIMH KHUCIOTAMHU

21

Crnoxuble 3¢upsl. JXXupsr

OnuchIBaTh peakiyu STepu(UKay Kak 00paTHMOH 0OMEHHBIH
IpoIiecc MEeXIy KUCIOTaMH U CIIUPTAMH.

XapakTepu3oBaTh CTPOEHHUE, CBOMCTBA, CIIOCOOBI MOIYUSHHUS 1
00JacTH MPUMEHEHHS KHUPOB. Y CTAaHABJINBATH 3aBUCUMOCTb MEXIY
(u3UIeCKUMH CBOMICTBaMH KUPOB, COCTABOM MX MOJEKYH U
MIPOMCXOXACHHUEM U TIPOU3BOJICTBO TBEPBIX )KUPOB Ha OCHOBE
pacTuTensHBIX Macen. HabmonaTe, mpoBOANTE, ONMCHIBATE U
(UKCHPOBATh pe3yNbTaThl AEMOHCTPALMOHHOTO U 1a00OPaTOPHOTO
XMMUYECKHX IKCIEPUMEHTOB

22

VrieBoabl

OmnpenensiTb NPUHAIIEKHOCTh OPraHUIECKUX COETMHEHUH K
yrieBojaM. Pasnuyare MOHO-, T1- ¥ TTOJIMCaXapyu/Ibl O UX
CHOCOOHOCTH K THAposM3y. [IpHBOANTE NpUMEpHI MIPEACTaBUTEINCH
Ka)kJJ0H rpynnsl yriaeBonos. HabmonaTs, IpOBOIUTE, ONIUCHIBATE U
(UKCHPOBATh pe3yNbTaThl AEMOHCTPALMOHHOTO U JJa0OPaTOPHOTO
XMMHUYECKHX IKCIIEPUMEHTOB

23

AMUHEBI

OmnpenensiTb NPUHAIICIKHOCTh OPraHUYECKOT0 COSTMHEHHSI K aMUHaM
Ha OCHOBE aHaJIM3a COCTaBa €ro MOJIEKYN. XapaKTepru3oBaTh CTPOCHHUE,
CBOMCTBA, CITOCOOBI MOYYSHUS ¥ 00JIaCTH IPUMEHEHUS aHUJIMHA.
ApTyMEHTHPOBATh YyBCTBO TOPAOCTH 32 JTOCTHIKECHUS OTEUECTBEHHOM
oprannueckoit xumuu. CobmoaaTh mpaBuia 6€30MacHOr0 0OpaIIeHus
C aHWJIMHOM M KPacUTEJsIMU Ha €0 OCHOBE

24

AMHWHOKHUCIIOTEI.

OHpe,HCJ'IiITL MPUHATICIKHOCTb OPraHUvYCCKOro COSAMHCHUS K
AMHWHOKHCJIIOTaM Ha OCHOBE aHaJIn3a COCTaBa UX MOJICKYJI.
XapaKTepI/BOBaTI) CBOICTBa aMUHOKHUCIIOT KaK aM(bOTepHI)IX
COCﬂI/IHeHI/Iﬁ. Pazmmuarte PpCaKy NOJIMKOHACHCAIIUN U IICITUAHBIC




CBSI3U
25 | Benku 1 XapakTepu3oBaTh COCTaB, CTPOCHUE, CTPYKTYPY U CBOMCTBA OEIIKOB.
Unentudunuposats Oenku. ONHUCHIBATE OMOIIOTOYECKUE CBOMCTBA
OCITKOB Ha OCHOBE MEKITPEMETHBIX CBS3CH XUMUU U OMOJIOTUH
26 | IIpakTuyeckasi padoTa 1 IIpoBomuTh, HAOIOIATH U ONUCHIBATh XUMHYCCKHIA IKCIICPUMCHT JIJIsI
WneHTu(UKaIMsS OPraHUuIeCKUX MOJITBEPKIICHHSI CTPOCHHUS M CBOMCTB PAa3IUUHBIX OPraHMICCKIX
COEIMHEeHUH COCIIMHCHUH, a TAKXKEe WX HICHTU(GUKAIMH C TIOMOIIBIO KAYSCTBEHHBIX
peaxkuui
27 | TloBropenue u 0000IICHUE 1 BhINOMHATE TECTHI, pelliaTh 3aa41 U YIIPAXKHEHUS 110 TEME.
[TpoBOANTH OLIEHKY COOCTBEHHBIX JIOCTHIKEHUH B YCBOCHUHU TEMBI.
KoppekTupoBaTh CBOM 3HAHHS B COOTBETCTBHH C IIAHUPYEMBIM
pe3yIBTaTOM
28 | KonrpoabHas padora 1
«Kwucnopox u azorconepxaniie
OpPTaHUYECKHE COCTUHCHUS»
Tema 4. Opranunyeckasi XuMusi 4 0011ecTBO (5 4)
29 | buorexHomOTHI 1 OOBICHATD, UYTO TAKOC OMOTEXHOJIOTHS, TeHHAas (MJTH TreHEeTHIeCKas)
WH)KEHepHs, KIIETOYHAS MEKEHEePHsI, OMOIOTHIeCcKast HHKSHEPHs,
KIIOHUPOBaHHUE, IMMOOMIN30BaHHbIC (hepMEHTHI. XapaKTephu30BaTh
POJIb OMOTEXHOJIOTHH B PEIIEHUH MIPOJIOBOJILCTBEHHOW IPOOJIEMBI U
COXpPaHEHMH 37I0POBbS UeIOBEKa
30 | [onumeps 1 Kiaccudumuposats nosmMepsl Mo pa3IuYHbIM OCHOBAHUSIM.
PaznnyaTh NCKYCCTBEHHBIE TIOJIUMEPBI, KITacCCU()UIIMPOBATh UX U
WUTIOCTPUPOBATH IPYIIBI TOJMMEPOB IIPUMEpPaMH. Y CTaHABIIMBATh
CBSI3U MEXKAY CBOWCTBAMU IOJIMMEPOB U 00J1aCTIMHU UX NPUMEHEHUS
31 | CuHTeTHYecKue MoJuMepsbI 1 PaznnyaTh nonumepusanuio u nonukonaeHcauuto. [IpuBoauts
MIPUMEPHI 3TUX CIIOCOO0B MOIYYeHUS MOIuMepoB. ONICHIBATD
CHHTETHYCCKUE KayIyKH, IDTACTMACCHl H BOJIOKHA HA OCHOBE CBSI3U
CBOICTBa — MPUMEHCHHE
32 | Mpakruyeckas padora 1 [IpoBomuTh, HAOMIONATH U OMTUCHIBATH XUMHUYECKHA IKCIICPUMEHT JIJIS
Pacno3naBanue mractMace M BOJIOKOH HUACHTU(PHUKAINHI TIACTMACC U BOJIOKOH C MTOMOIIBIO Ka9eCTBESHHBIX
peakuui
33 | IloBTopenue u 060OImEeHNE KypCa. 1
ITonBeneHne UTOTOB YIEOHOTO roJa.
34 | TloBTOpeHue 1 OOBICHSITH, UYTO TAKOC OMOTEXHOJIOTHS, TeHHas (MJTU FreHEeTHIeCKas)
buorexHonorus WH)KEHEepUs, KJIETOYHAsl HHKEHepHs, OMoIornueckas HHKESHEpUs],
KJIOHMPOBaHUE, UMMOOHITM30BaHHbIe pepMEHThI. XapaKkTepu30BaTh
POJIb OMOTEXHOJIOTHH B PELIEHUH MPOJIOBOJILCTBEHHOW NPOOIEMBI U
COXpPaHEHMH 37I0POBBS UeIOBEKa
TEMATHYECKOE IINTAHUPOBAHMUE 1O XUMHUH 11 KJIIACC
Ne HaumenoBanue Yacwpl XapakTepucTHKAa OCHOBHBIX BU/JI0B JeSITeIbHOCTH YYALIMXCH
n/n pa3fesia nporpamMMsl, TemMa y4eoHor
0
BpeMeHH
Tema 1. Ctpoenne BemiectB (9 u)
1 OCHOBHBIE CBEJICHHS O CTPOCHHU 1 ApPryMEHTHPOBATH CIOKHOE CTPOEHHE aTOMa KaK CHCTEMBI, COCTOSIIECH
aToma U3 spa U 3JIEKTPOHHOM 000JI0uKH. XapaKTepu30BaTh YPOBHU CTPOCHHUS
BemecTBa. ONHCHIBaTh yCTPOICTBO U paboTy bosnkimioro anxpoHHOro
KoJuIaizepa.
2 Iepuoandeckas cucrema 1 OnwuceIBaTh CTPOCHHUEM aTOMa XUMHYECKOTO AJIEMEHTA Ha OCHOBE €0
XUMHYECKHX JIEMECHTOB MOJIOXKEHHA B iepuomueckoii cucreme /1. . Menneneesa.
. U. Menneneesa B cBeTe YUCHHUS 3anuceIBaTh 3JICKTPOHHBIC U 3JIEKTPOHHO-TpaduuecKue GopMyIIbl
0 CTPOEHHMH aToMa XMMHUYECKHX 3JIeMEHTOB. ONpe/ieNnsiTh OTHOLUIEHHE XUMHYECKOTO
JIEMEHTA K ONPeIeIEHHOMY JIEKTPOHHOMY CEMEHCTBY
3 Cpasrenue [leprogmdaeckoro 1 [IpencraBnsaTh pa3BUTHE HAYYHBIX TEOPHUH IO CITUPATH HA OCHOBE TPEX
3aKOHA M TEOPHH XUMHYECKOTO (dhopmynrpoBok [leproiaeckoro 3akoHa U OCHOBHBIX HAIIPABICHUN
CTpOCHHUS Ha (GHUIOCO(PCKON OCHOBE Pa3BUTHSI TEOPUU CTPOCHHS (XMMHUYECKOT0, JIEKTPOHHOTO U
MIPOCTPAaHCTBEHHOTO). XapaKTepru30BaTh POJb PAKTUKU B CTAHOBICHUHU
U Pa3BUTHH XUMHYIECKON TEOPUH. APTyMEHTHPOBATH YYBCTBO TOPIOCTH
3a JIOCTHKEHHUS OTEYECTBEHHON XUMHUH U BKJIAJ] POCCUUCKUX YUEHBIX B
MHUPOBYIO HAYKY.
4 HonHas XUMUYECKas CBSI3b U 1 XapakTepu3oBaTh HOHHYIO CBSI3b KaK CBSI3b MEX/y HOHAMH,
MOHHBIE KPUCTAJITHYECKHE 00pa3yIonuMKCs B pe3yJIbTaTe OTIauH WK IpHEMA IIEKTPOHOB
peIETKI aTOMaMH¥ WK TpyraMu aToMoB. OnpeAensaTh IPUHAICKHOCTh HOHOB K
TOW WJIM MHO¥ IpyIIIie Ha OCHOBAHUH KX 3apsja U COCTaBa.
XapakTepH3oBarth (pu3NUECKHe CBOMCTBA BELIECTB C HOHHOW CBS3bIO, KAK




(DYHKITMIO BUJ]a XUMUYECKON CBSI3HM M THUTIA KPUCTAJUTMIECKON PENIETKH.

KoBanienTHass xumu4deckas CBs3b.
ATOMHEIE 1 MOJICKYJIAPHBIC
KPUCTAJUTUNICCKUC pCIIIéTKI/I

OnuchIBaTh KOBAJCHTHYIO CBs3b, KaK pe3ybTaT 00pa3oBaHuUs OOIIHX
JIEKTPOHHBIX T1ap WM KaK Pe3yJIbTaT EePEKPbIBAHUS MICKTPOHHBIX
opouraneii. KinaccudunupoaTh KoBaseHTHbIE CBs3H 110 DO, KpaTHOCTH
U crIoco0y NepeKphIBaHuUs AIEKTPOHHBIX opOuTaneil. XapakTepu3oBaTh
(u3MYeCKre CBOMCTBA BEIIECTB C KOBAJEHTHOM CBSI3bI0, KaK (PYHKIIUIO
KOBQJICHTHOH CBSI3M U TUIIA KPUCTAIUIMYECKON PeIIETKU.

Merannnyeckas XuMu4yeckas CBsI3b

XapakTepHu30BaTh METAUIMYECKYIO CBA3b KaK CBSI3b MEKIY HOH-
aTOMaMH B METaJUIaX U CIUIaBax MMOCPEICTBOM 0000IIeCTBIEHHBIX
BaJICHTHBIX ANIEKTPOHOB. OOBACHATH EAUHYIO IPUPOTY XUMHIECKUX
cBsizell. XapakTepn3oBaTh (HU3NIECKHE CBOHCTBA METAJUIOB, KaK
(YHKIHIO METAJUTHIECKOH CBS3HM M METAILTIYECKON KPUCTAITHYECKOH
PEIIETKH.

Bonopoanas xumideckas CBSI3b

XapakTepHu30BaTh BOZOPOJHYIO CBA3b KaK OCOOBIN THI XUMHYECKON
CBsI3H. Pa3nmiuaTe MEXMONIEKYIAPHYIO U BHYTPHUMOJIEKYIAPHYIO
BOJIOPOAHBIE CBA3U. PacKpbIBaTh pOb BOJOPOIHBIX CBSI3EH B
OpraHM3aIy MOJIeKyJ OuornonuMepoB, — 6enkoB u JIHK, — Ha ocHOBe
MEXXIPEIMETHBIX CBsI3€H ¢ OMOJIOTHEH.

ITonumepsl

XapaKTepH3OBaTL TOJIMMEPHI KaK BLICOKOMOJICKYJIAPHBIC COCIUHCHUA.
Paznauuats pCaKkuu nNoJIMMEpu3allii U NOJIUKOHACHCAIIUH.

OnuceIBaTh BaKHEHIIINE MpEACTAaBUTEIIN IJIaCTMAaCC U BOJIOKOH U
Ha3bIBaTh 00JIACTH UX MPpUMECHCHUA. YcranaBiauBaTh € JUHCTBO
OpraHH‘IeCKOﬁ u HeOpFaHH‘IeCKOﬁ XUMHHU Ha NIPUMCEPE HEOPIraHNYCCKUX
TIOJIMMEPOB.

I[I/ICHepCHLIe CHUCTEMBI

XapaKTepHu30BaTh Pa3IMIHbEIC TUIHI TUCTIEPCHBIX CHCTEM Ha OCHOBE
arperaTHOTO COCTOSHUS AUCIIEPCHON (a3bl U TUCTICPCHOHHOM CPEIbL.
PackprIBaTh poJIb Pa3NUYHBIX THIIOB TUCTICPCHBIX CHCTEM B JKU3HU
mpupo sl 1 obmectsa. [IpoBoanTh, HAOIIOAATE M OIMCHIBATH
XAUMHWYICCKUN IKCTIEPIMEHT.

Tema 2. Xumnueckue peakuuu (12 1)

10/
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Knaccudukanms xummaecknx
peaxuit

OmnpenensaTs NPUHAANIEKHOCTE XUMUUYECKON PEAKIIUU K TOMY HIIM HHOMY
THUILYy Ha OCHOBAHMU 110 Pa3IMYHBIX MPHU3HAKOB. OTpakaTh Ha MHUChMeE
TEerI0BOH 3P PEKT XUMHUUYECKHX PEAKIMH C MTOMOLIBIO TEPMOXUMHUYECKUX
ypaBHeHuH. IToaTBepKaaTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY K30~ U
SHAOTEPMHUUYECKUX PEAKLUN pacuéTaMu 110 TEPMOXUMUYECKUM
YPaBHEHUSIM.

12

CKOpOCTh XMMHUYECKHUX PEaKIINi

YcTaHaBIMBATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOH PeakIiy OT
HPUPOABI PEarupyroIuX BEIIeCTB, UX KOHIIEHTPAIIUH, TEMIIEPaTyphl U
IUIOINAAN UX CONPUKOCHOBEHUs. PacKkpbIBaTh poib KaTanu3aToOpOB Kak
(haKTOpPOB yBEINYEHHSI CKOPOCTH XMMUUECKON Peakuy U
paccMaTpuBaTh HHTMOUTOPHI KAK «aHTOHHMBI» KaTaJIH3aTOPOB.
XapakTepn3oBath (pepMeHTHI KaKk OMOIOTHYECKHE KaTann3aTopPhI
0eKOBOH MPHUPO/BI U PACKPHIBATH UX POJIb B IIPOTEKAHUN
OMOXMMHUYECKUX PEAKINii Ha OCHOBE MEXKIIPEIMETHBIX CBs3€il ¢
6uonorueit. [IpoBoauTh, HAOIOIATH U OMTUCHIBATH XUMUUECKHMA
9KCIEPUMEHT.

13

O06paTUMOCTh XUMUUECKHUX
peakuuii. XMMHUYECKOE PABHOBECUE
U CTIOCOOBI €T0 CMEICHUS

OnuchIBaTh COCTOSTHUSL XUMUYECKOTO PaBHOBECHS U MPEiaratb
CIOCOOBI €r0 CMEIIECHHUS B HEOOXOIUMYIO CTOPOHY Ha OCHOBE aHAIN3a
XapaKTePUCTUKH peaknuu u npuniuna Jle-Illatenbe.

ITpoBoUTH, HAOIIOIATH U OMUCHIBATh XUMUYECKHUI SKCTIEPUMEHT.

14/
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IM'upponus

OmnpenemsTh THII THIPOIN3a COJIM Ha OCHOBE aHAIM3a €€ COCTaBa.
KnaccudumupoaTs ruaponms conei o KaTHOHY U aHHOHY.
XapakTepHu30BaTh pojb FUIPOJIN3a OPTaHUUECKUX COSANHEHUH, KaK
XMMHUUYECKOI OCHOBBI 0OMEHa BEIIECTB U SHEPTUH B )KUBBIX OPraHU3MaXx.
[TpoBoanTH, HAOIIOAATH W ONHMCHIBATH XUMHUYECKHI SKCIIEPHMEHT.

16

OKHCINUTENLHO-
BOCCTAaHOBUTEJbHBIE PEAKIIUU

OnpenensiTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU KaK
MIPOLIECCH] C U3MEHEHUEM CTETIEHEI OKUCIIEHUS SIIEMEHTOB BEILECTB,
YYacTBYIOIIMX B peaKIMU. Pa3nuyaTh OKUCIUTENb U BOCCTAHOBUTEND,
MIPOIIECCHl OKUCIICHHS U BoccTaHOBIeHU. CocTaBnsaTh ypaBHeHHs OBP
Ha OCHOBE JIEKTPOHHOTO OanaHca. [IpoBoauTh, HAOMIOIATH U
OTIMCHIBATh XUMHYECKUH SKCIIEPUMEHT

17/
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DNEKTPOIN3 PACIIIIABOB U
pactBopoB. IIpakTuyeckoe
MIPUMEHEHNE JICKTPOIIN3a

OnwuchIBaTh 3MEKTPONIN3 KaK OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIN
mporiecc. Pa3nnyarte 37eKTpoIu3 pacIuiaBOB U BOJHBIX PACTBOPOB.
XapaKkTepHu30BaTh MPAKTHIECKOE 3HAUCHHE HIIEKTPOIN3a Ha IpUMepe
TIOJTYYEHHs] aKTHBHBIX METAJUIOB M HEMETAIJIOB, A TAKXKE
rajJbBaHOIUIACTHKH, TAJIbBAHOCTET MM, PA(QUHUPOBAHNH LIBETHBIX
METaJIJIOB.

19

IIpakTHuyeckas padora

HHaHHpOBaTL, IMpOBOAUTH Ha6J’IIOI[aTI) M OIMCHIBATH XUMUYECKUM




Pemmenne sxcriepuMeHTaIbHBIX 9KCTIEPUMEHT C COOIIOICHUEM TIPABUII TEXHUKH 0€3011acHOCTH
3ajau Mo TeMe «XuMHIecKas
peaxuus»

20 IToBTopenue n 06001IEeHNE 1 BBINONHATE TECTHI, pellaTh 3aa41 U YIPaXKHEHUS 110 TEME.

U3y4EHHOTO. [TpoBoaNTH OLIEHKY COOCTBEHHBIX JIOCTHIKEHUI B YCBOCHUU TEMBI.
KoppekTupoBats cBOU 3HaHUS B COOTBETCTBUHU C IJIAHUPYEMBIM
pe3yIbTaToOM

21 Kontpoabsnas pabora 1
«CtpoeHue BeliecTBa. XUMUUECKas
peaKIs»

Tema 3. BemecTBa u ux cBoiicTBa (9 1)

22 Mertamist 1 XapakTepu3oBaTh (PU3HUECKIEC N XUMHYECKUE CBOMCTBA METAJLIOB KaK
(YHKIMIO CTPOCHHMS MX ATOMOB M KPUCTAIIIOB HA OCHOBE
npencrasieanii 00 OBP u nonokeHnss MeTaoB B 3JEKTPOXUMHUIESCKOM
psany HanpsokeHnid. HaOmromaTh ¥ ONMUCHIBATh XUMHYICCKHHA YKCIICPUMEHT

23 Hewmerammsl. Braropognbie ra3st 1 OmnwuceBaTh 0COOCHHOCTH MOJIOKEHUS HeMeTaIIoB B [leproamaeckon
tabmure . V. MeHneneeBa, CTpoeHAE HX aTOMOB M KPHCTAJJIOB.
CpaBHHBATH CTIOCOOHOCTH K QJDIOTPOIIHU C METAJUIaMHU.
XapakTepHu3oBaTh 00LIMe XUMUYECKUE CBOWCTBAa HEMETAIIJIOB B CBETE
OBP u ux NMoJI0’KeHNUs HEMETAIJIOB B PAYy JIEKTPOOTPULIATETBHOCTH.
Habronate ¥ OMMCHIBATE XUMUUECKUI IKCIIEPUMEHT.

24 KucnoTs! Heopranudeckue u 1 CoOTHOCHUTD IpecTaBUTENEH OpraHUIeCKUX U HEOPraHMYECKUX KUCIOT

OpraHuyeckue C COOTBETCTBYIOIIECH KITaCCH(PHUKAIIMOHHOM rpymmoi. OnuchIBaTh 00IIHe
CBOMCTBa OpraHUYECKUX U HEOPTaHUIECKUX KUCIOT B cBeTe TOJl 1 ¢
TIO3UIH OKUCIICHUA-BOCCTAHOBJICHHSI KATHOHA BOIOPOA MM AHHOHA
KHCJIOTHOTO ocTaTka. ONpenensaTh 0COOEHHOCTH XMMHYECKIX CBOWCTB
A30THOM, KOHLIECHTPUPOBAHHOM CEpHON U MYPaBBUHOW KHUCIIOT.
[TpoBoanTh, HAOMIOAATH U OOBICHATH PE3YIBTATHI IPOBEIEHHOTO
XMMHYECKOTO YKCIIEPHMEHTA.

25 OcHoBaHMsI HEOPraHUYECKUE U 1 OnucelBaTh HEOpraHUYECKHUE OCHOBaHUs B cBeTe TO/I.

OpTaHWYECKHE XapakTepHu30BaTh CBOMCTBA OPTAaHWIECKUX M HEOPTaHMUECKUX
OECKUIIOPOJHBIX OCHOBAaHHW B CBETE IIPOTOHHOM TEOPUH.
IIpoBouTh, HAOMIOIATH U ONIUCHIBATh XUMHYECKHH IKCTIEPUMEHT.

26 AmdoTepHbIe coeTUHEHHS 1 XapakTepu3oBaTh OpraHUuECKHe 1 HEOpraHuueckue aM(poTepHbIe

HEOPraHUYECKUE U OPraHuYECKue COE/IMHEHUsI KaK BeIecTBa C IBOWCTBEHHO (DyHKIIMEH KUCIOTHO-
OCHOBHBIX CBOHCTB. ApryMEHTHPOBATh CBOMCTBA aMHHOKHUCIIOT KaK
amM(OTepHBIX OPraHMYEeCKUX COeNMHEHHH. PackpbIBaTh Ha OCHOBE
MEXXIIPEIMETHBIX CBsI3eH ¢ OMOJIOrHel poJib aMUHOKHCIIOT B
OpTaHM3aIHN JKU3HHL.

27 Comu 1 XapakTepHu30BaTh COJM OPraHMYECKUX U HEOPIaHUUECKHX KHUCIIOT B
CBETE TEOPHH IIEKTPOIUTHIECKON nucconuanui. COOTHOCUTD
TIPEACTaBUTENEH Cosleil OpraHMYecKnX M HEOPIraHUUECKUX KHUCIIOT C
COOTBETCTBYIOIICH KIIacCH(UKAITMOHHOH rpynIoi. XapakTepu3oBaTh
XKECTKOCTH BOJIBI M IIPEIUIAraTh croco0sl e€ ycrpaHeHus. OTHCHIBATh
obmue cBotictBa coneit B ceere TO/I. [IpoBoauts, HaOMIOAATE U
OINMCHIBATh XUMHYECKHH IKCIIEPUMEHT.

28 IIpakTnyeckas padora Pemenue 1 [TmaHupoBaTh, IPOBOANUTE, HAOIIOJATh U ONMHICHIBATh XMMUYECKUN

HKCHEPUMEHTAIBHBIX 3314 10 9KCHEPUMEHT C COOIIOIEHHEM ITPABUI TEXHUKN 0€30I1aCHOCTH.

TeMe «BelecTsa u UX CBOMCTBaY

29 IToBTOpenue u 06001IeHNE TEMBI 1 BEINOIHATE TECTHI, peIaTh 3a/1a4X U YIPaKHEHHS 110 TEMeE.
IIpoBONTH OIIEHKY COOCTBEHHBIX JOCTHKEHUH B YCBOCHUH TEMBI.
KoppekTupoBats cBOM 3HAHHS B COOTBETCTBHH C ITIAHUPYEMBIM
pe3yIbTaTOM

30 Kontpoabsnas pabora 1
«BemecTBa u uX cBOIicTBa»

Tema 4. Xumusi 1 coBpeMeHHoe 001ecTBo (4 4)

31 Xumuueckast TEXHOIOTUs 1 XapakTepHu30BaTh XMMHUYECKYIO TEXHOJIOTHIO KaK IPOU3BOIUTENBHYIO

cuity obmecTBa. ONMCHIBaTE XUMUYECKHE POLIECCHI, JISKAIIUE B OCHOBE
MIPOU3BOJICTBA aMMHUAaKa U METAHOJA, C IOMOIIBIO POJHOTO SI3bIKA U
SI3pIKa XUMUH. Y CTaHABIMBATh aHAJOTHU MEXKIY ABYMs
npousBoicTBaMu. PopMynMpoBaTh 00IIME HAyIHbIE TIPHHIUIIBI
XHMHYECKOTO IPON3BOICTBA.

32 XuMu4eckasi TpaMOTHOCTB KaK 1 ApPryMeHTHPOBATh HEOOXOAMMOCTh XUMHUYECKOM IPaMOTHOCTH KaK
KOMIIOHEHT O0IIeil KyIbTypHI KOMIIOHEHTA O0IIEKyIbTYPHOH KOMIETEHTHOCTH YeJIOBEKa. Y METh
YyeoBeKa MOJTy4aTh HEOOXOUMYIO HH(POPMALIMIO C MAPKUPOBOK HA yIIaKOBKaX

Pa3IMYHBIX TPOMBIIUICHHBIX W IPOIOBOJIBCTBEHHBIX TOBAPOB

33/ | IloBTopenue u 0600LIEHHE KypCa. 2

34 TToaBenenne UToroB yueOHOTO roj1a







