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Xumus 11 kiaace

HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma coctaBieHa Ha ocHOBe DeiepaibHOr0 KOMIIOHEHTA IOCYIapCTBEHHOTO
Cranpapra cpeanero (mMoJiHOro) odmero oopazoBanus Mo XUMUU (0a30BbI yPOBEHb), IPUMEPHOH
porpaMMbl IO XMMHUHU CpefaHero (MoiHoro) oOmiero obpa3oBaHus (0a30BBIM YpOBEHB). ITa
porpaMmMa JIOTH4E€CKH IPOJ0JIKAET MPOrpaMMbl AJisi Ha4aJlbHOIO OOIIEro M OCHOBHOI'O OOIIEro
oOpa3oBaHusi B OOJaCTH pa3BUTUS BCEX OCHOBHBIX BHJIOB JI€ATEIBHOCTH OOYy4YaeMbIX,
npeicTaBiIeHHbIX B HUX. OHa cocTaBiieHa ¢ YYETOM OCOOEHHOCTEH, KOTOpbIE OOYCIIOBIIEHBI, B
NEepByI0  OYyepenb, NPEAMETHBIM  COJACpXAHMEM UM TICUXOJOTMYECKMMH  BO3PACTHBIMHU
0COOEHHOCTSIMH 00y4aeMbIX.

[To3HaBarenbHasi AEATENBHOCTh MPU M3YyUYEHHHM Kypca XMMHUHM Ha 0a30BOM YpOBHE WIPAET
BEAYIIYIO POJIb B Pa3BUTUU OCHOBHBIX BHJIOB yUEOHOM EATEIHHOCTH CTAPIIEKIACCHUKOB: BIIAJIETh
METOAaMU HAy4yHOI'O I103HAHMS, IIOJHO M TOYHO BBIpaKaTb CBOM MBICIH, XapaKTE€pHU30BaTh,
OOBSICHATH, KIAaCCU(PHUIMPOBATH XUMUUECKUE 0OBEKThI, Pa0OTaTh B IPyIIe, apIryMEHTUPOBATh CBOIO
TOYKY 3pEHHsI, HAXOJUTbh, UCIIOJIb30BaTh PAa3JIUYHble UCTOUHUKU MH(OpMALMU M NPEICTABIATH B
YCTHOM U MMCbMEHHOM pedr pe3ysbTaThl €€ aHaIn3a.

Omna w3 3amady  OOydYeHHS B CpeJHEH IIKOJIe — OMNpeAelieHHe JalibHeuIen
00pa3oBaTeNbHONW TPACKTOPUU M OTBETCTBEHHOTO BBHIOOPA JKU3HEHHOTO M MPOQECCHOHATHLHOTO
nytu. s pemenns 3Toi 3a1a4u CTapIIeKIACCHUKY MTPH U3YYSHUN XUMHHU JTOJKHBI UCTIONB30BaTh
nproOpeTEHHBI Ha YPOKaX XWMHUH OIBIT JESITEIBHOCTH B NpodeccHoHabHOM cdepe U 000
KU3HEHHOM CUTyaIUH.

CornacHo 00pa3oBaTelbHOMY CTaHJIAPTy, IJIABHBIE Heau cpeoHezo oouiezo 00pa3oeanus
COCTOAT:
B [IPUOOPETEHUH 3HAHWM, YMEHUI U CIIOCOOOB JESTEIbHOCTH, CHOCOOCTBYIOMUX (HOPMUPOBAHHIO
LIEJIOCTHOT'O MPEICTABICHUS O MUDE;
B Pa3BUTHH OIBITA PAa3HOOOPA3HOW AEATEITHHOCTH, CAMOIIO3HAHMSI U CAMOOIIPEICIICHUS;
B OCO3HaHHOM BBIOOpPE WHAMBHAYaJIbHON 00pa3oBaTeIbHOM TPAEGKTOPUU U NMPOPEeCcCCHOHAIBHON
NEeSITETTHHOCTH.

BonbImioit BKiIaa B TOCTHIKEHUE 3TUX LENEH CPETHEro o0Iero o0pa3oBaHHs BHOCHT U3yUeHUe
Xumuu, KOTOpoe MPU3BAHO odecneuums:
(bopMHpOBaHUE €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, B KOTOPOW CHUCTeMa XUMHUYECKUX 3HaHUM
ABJISIETCA €€ BaKHEUIIMM KOMIIOHEHTOM;
pa3BUTHE MHTEJUIEKTYaJIbHOTO U HPABCTBEHHOI'O MOTEHIIMAJa CTapUIEKIACCHUKOB, (POPMHUPOBAHNE
y HUX 9KOJIOTUYECKH TPAaMOTHOTO B Y4eOHOM U MPO(heCcCHOHAIBHOM JeSITETbHOCTH, a TAKXKe B OBITY;
OCO3HAaHHWE Yy CTApIIEKIACCHUKOB HEOOXOIMMOCTH B DPa3BUTHH XHUMHA W  XHUMHYECKOH
MPOMBIIIJICHHOCTH, KaK TPOU3BOJUTEIBHOM CHIIBI OOIIECTBA;
NOHMMAaHHE HeoOXonMMOCTH Oe3omacHoro oOpalleHusi ¢ BellecTBaMH W MarephajlaMu,
UCTIOJIb3YEMBIMHU B MMPO(ECCHOHANBHOM U TTOBCEAHEBHOM KU3HH.
Llenamu usyuenua xumuu 6 cpeoHeil WiKone A6NAIOMCA.
BUJICHUE U MOHMMaHUE 3HAYMMOCTH XUMHMUYECKUX 3HAHMUU JUIS KaKJIOro 4YieHa COIMyMa; yMEHHUe
OLIEHUBATh pa3iMyHble (PAKThl U SBJICHMS, CBS3aHHBIE C XMMUYECKMMU OOBEKTAaMM U MPOLIECCaMU
Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB M OMPEACIEHHOW CHUCTEMBI IIEHHOCTEH, (GOpMYIHpOBATh U
000CHOBBIBaTh COOCTBEHHOE MHEHUE U YOEKIICHHE;
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NOHMMAHHUE POJIM XUMHUU B COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTMHE MHMpa U UCIOJIb30BAHUE
XUMHUYECKHX 3HaHUH AJ1s1 00BSICHEHUS! OOBEKTOB U MPOLIECCOB OKPYIKAIOLICH AEHCTBUTEIBHOCTH —
IIPUPOJHOM, COLMATIBHOM, KYJIBTYPHON, TEXHUYECKOU Cpebl;

(dbopMHpOBaHUE y CTAPIICKIACCHUKOB MPU U3yYCHUH XUMHH ONbITA MO3HAHHUS M CAMOIIO3HAHMS C
IIOMOILBIO KJIFOUEBBIX KOMIIETEHTHOCTEH (KJIIOUEBBIX HABBIKOB), KOTOPbIE MMEIOT YHHBEPCAIbHOE
3HA4YEHUe AJIS Pa3IUYHBbIX BUAOB AEATENbHOCTH, — IIOMCKA, aHaIu3a U 00pabOTKU MH(pOpMaLUH,
U3rOTOBJICHHE HMH()OPMALMOHHOIO TPOIYKTa M €ro Ipe3eHTaluH, NPUHATUS pELIeHuH, |,
KOMMYHHUKAaTUBHBIX HAaBBIKOB, O€30IacHOro oOpalleHuss ¢ BeLeCTBAMHU, MaTepuajaMu U
IpoleccaMy B TOBCEJHEBHOM JKU3HU U IPO(HECCUOHATBHOMN 1EATEIbHOCTH.

Metoauyeckue 0cO0€HHOCTH Kypca

Conepkanne Kypca peaiusyercss u3 pacuéra | 4 B Hemento. IDTOT JMMHUT BpPEMEHU U
00ycIaBIMBaET psii METOAMYECKHX 0COOEHHOCTEH Kypca.

N3ydyenne xumuu Ha 0a30BOM YPOBHE allpMOpU HE FOTOBUT CTApLIEKIACCHUKOB K CHaye
EI'D nmo xumuu. [1o3TOMy B MOCTPOCHUH Kypca HCMOJb30BAH A@HMIPONOUEHMPUUECKU N00X00,
pU KOTOPOM OOy4eHHEe MpeaMeTy MPOUCXOIUT Ha OCHOBE Y4€Ta MX HMHTEPECOB, CKJIOHHOCTEH U
0COOEHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 NOOX00d, TIPU KOTOPOM 00yUYEeHUE XUMUU CTPOUTCS
Ha OCHOBE NPHUHIIMIIOB U METO/0B MO3HaHU caMoi XuMuH. OMH yac B HEAENI0, OTBEIEHHBIN Ha
U3Yy4YEHHE Kypca, MpEeArnosaraeT LIUPOKOE HCIONb30BAHUE JIEKUUOHHO-CEMUHAPCKOU (opmbl
npoeedeHus y4eOHbIX 3aHAMUIL.

OcoOeHHOCTH COMepKAHUS U METOANYECKOTO TIOCTPOCHHUS Kypca COPMHUPOBAHBI HA OCHOBE
dIr'ocC COO.

1. ConepkaHue Kypca BBICTPOCHO JIOTUYHO M JIOCTYIIHO B COOTBETCTBMM C CHCTEMHO-
JeSITeIbHOCTHBIM I10/IX0ZI0OM Ha OCHOBE HEpApXUHU YUeOHBIX ITPOOIeM

2. B 10-om kjacce CTapLICKIACCHUKU 3HAKOMSTCS € OOraTbIM MHPOM OpPraHMYECKHX
BEIIIECTB Ha OCHOBE peau3aliM UJEeH B3aMMOCBSI3U XMMUYECKOI'O CTPOEHHUS ATHUX BEIECTB C HUX
CBOICTBaMM U IPUMEHEHHUEM

3. Conepxanne Kypca oOmeil xumun B 11-oM Kiacce crocoOCTBYeT (OPMHPOBAHUIO
€AMHON XMMHUYECKOM KapTUHBI MUpa Y BBIITYCKHUKOB CpPEIHEN MIKOJIbI ITyTEM pacCMOTPEHUS OOIINX
JUIs1 HEOPraHUYECKOM M OPraHMYECKOW XUMHUH MTOHATUIN, 3aKOHOB U TEOPHIA.

4. VI3yyeHue Kypca MPOBOJUTCS Ha OCHOBE COYETaHMs TEOPUH U MPAKTUKHU MPOOIEMHOTrO
o0yuyeHMsI U TI0JJauu MaTepuaa B JIOTUKE HAyYHOTO MTO3HAHMS.

5. TeopeTnueckue TMOJNIOKEHUS Kypca UIIMPOKO TMOAKPEIUIEHBl JeMOHCTPAallMOHHBIMU
XUMHUYECKHUMHU IKCIIEPUMEHTAMHU, J1a00PaTOPHBIMU ONBITAMHU M MIPAKTUYECKUMHU PAOOTaMH.

6. Peanusyerca MHTerpanus COAEp)KaHHUsS Kypca C IPEIMETaMH HE TOJIBKO €CTECTBEHHO-
HAy4YyHOT0, HO U TYMaHUTapHOI'O IIUKJIOB.

7. JJOCTH>KEHUIO MPEMETHBIX, METAIPEIMETHBIX U INYHOCTHBIE PE3YJITaTOB CIIOCOOCTBYET
cucTema 3aJaHuil B Qopmare pedieKCuu: IpOBepbT€ CBOM 3HAHMS, NMPUMEHMTE CBOM 3HAHU,
UCIIOJIb3YHTE TOMOIHUTENbHYI0 HHPOPMAIIMIO U BbIPa3UTE MHEHHUE.

8. PackpsIBaeTcsl pojb POCCUICKUX YYEHBIX B CTAHOBJIEHMH MHPOBOW XMMHYECKON HayKH,
YTO CIIOCOOCTBYET BOCIIUTAHMIO MATPUOTHU3MA M HAIIMOHAIBHONW CaMOUACHTU(HUKAIINH.

9. Kypc peanusyer cBs3b y4eOHON AMCHMIUIMHBI C JKU3HBIO, YTO CIIOCOOCTBYET YCHIJICHHIO
MOTHUBAIMH yYalllUXCs K U3yUYEHHIO HENPO(PMILHOW XUMHUHU Yepe3 PAaCKPHITHE CBS3U H3y4yaeMOro
MaTepuaia ¢ Oyayuiel o0pa3oBaTeabHON TpaeKTopHel U mpodeccnoHaNbHOM e TEeNbHOCTH.

10. B xypce npencrtaBieHbl COBPEMEHHBIE HAIIPABICHUS Pa3BUTHS XUMHUYECKOM HAyKH U
TEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA

OOyueHue XUMHUHM B CpelHEH IIKoie Ha 0a30BOM ypOBHE IO JIaHHOMY KYpCY CIOCOOCTBYET
JOCTHKEHUIO 00YYAIOIIUMHUCS CIEAYIOUINX TUYHOCHHBIX PE3YbMAmos:.
YyBCTBA I'OPAOCTH 3a POCCHMCKYI0 XMMHUYECKYIO HAYKy M OCO3HAHHME POCCUMCKON I'DaKIaHCKOU
UJICHTUYHOCTH — 6 YEeHHOCMHO-0PUEHMAYUOHHOUL cghepe;,
0CO3HaBaThb HEOOXOJMMOCTb CBOEH IO3HABATENbHON [JEATEIBHOCTHM M yYMEHHE YIPaBIATH €I,
TFOTOBHOCTb M CIIOCOOHOCTH K CaMOOOpa30BaHMIO Ha MPOTSHKEHUU BCEM JKU3HU; IOHUMaHME
BRXHOCTH HENPEphIBHOIO 00pa3oBaHUs Kak (akTopy YCIEHMHOM MpodecCUOHAIbHOW U
0O0I11eCTBEHHOH 1€ TENIbHOCTH; — 6 no3HaéamenvHol (KOTHUTUBHOM, HHTEIUIEKTyalIbHON) chepe
TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajbHEWINEeld 0O0pa30BaTeNbHONW TPACKTOPHH WIH CQepsl
po(eCcCHOHANTLHOM e TENILHOCTH — 6 mpy008oll chepe;
HETPUSTHE BPEIHBIX MPUBBIUEK (KYpEHHUs, YHOTPEOJICHHUsS alKOrojisl W HApKOTUKOB) HAa OCHOBE
3HaHUH O TOKCMYECKOM M HapKOTHYECKOM JICHCTBHHU BEILECTB — 8 chepe 300posbechepedcenus u
bezonacnozo obpasa HcusHu,

Memanpeomemnvimu pesyibmamamu OCBOCHUS BBIITYCKHMKAMU CpPEOHEM IIKOJBI Kypca
XUMUH SIBIISIFOTCSL:
UCNONb306aHUe OCHOBHBIX METOJIOB INO3HAHHUS (ONpeAeseHHEe HCTOYHHUKOB Y4eOHOW M HayuyHOU
uHpoOpMaLuy, NOJdy4deHue 3Tod HHpopMalnMu, €€ aHalu3, U YMO3AKIIOYEHHS Ha €ro OCHOBE,
U3TOTOBJICHUE U Mpe3eHTalusi UHPOPMAIIMOHHOTO MPOAYKTa; MPOBEIECHUE SKCIEPUMEHTA, B TOM
YyHUClIe U B IPOLECCE MCCIEA0BATENbCKON NIEATENbHOCTH, MOJCINPOBAHUE U3YYaEMbIX OOBEKTOB,
Ha0JII0/IeHUE 3a HUMHU, UX U3MEpeHHe, (PUKcalus pe3ybTaToB) U UX npumeHeHue A TOHUMaHUs
Pa3IMYHBIX CTOPOH OKPY>KAIOLIEH IEMCTBUTEIIBHOCTH;
énadenue OCHOBHBIMU WHTEIUICKTYalIbHBIMM OIEpalusiMH (aHadu3 W CHUHTE3, CPaBHEHUE U
cucreMaTu3anus, 0000IeHe U KOHKPETU3alus, KiacCuuKays U MMOMCK aHaJOrOB, BBISBICHUE
IPUYMHHO-CJIECTBEHHBIX CBs3eH, (HOpMyIUpOBKAa TIHMIIOTE3, MX IpoBepka U (OpMYJIHPOBKA
BBIBOJIOB);
no3HaHue 0OBEKTOB OKPYIKAIOMIETO MHPA B TUIAHE BOCXOXKACHUS OT aOCTPAKTHOTO K KOHKPETHOMY
(oT ob1Iero yepes YaCTHOE K EAMHUYHOMY );
CcnocobHOCmb BBIIBUTaTh UIEU U HAXOAUTh CPEJICTBA, HEOOXOAUMBIE /ISl UX JOCTUKECHMUS;

5) ymenue GopMynHpOBaTH LENU M ONPEIACIATh 3aa4d B CBOCH MMO3HABATEIBHOMN ESTEIbHOCTH,

6)

OIPEAEIIATh CPEACTBA NI JOCTHXKEHHUS LIEJIe U peleHus 3a1a4;

onpedenams pazHOOOpa3Hble MCTOUYHUKU MOJYYEHHUS HEOOXOAMMOM XUMHUYECKOW HH(pOpMaIMH,
YCTAHOBJIEHHE COOTBETCTBHS COJEpk aHUs U (OPMBI MPEICTaBIECHUS HH(OPMAIIMOHHOTO MPOYKTa
ayJUTOpUH;

7) ymeHue TPOAYKTHUBHO OOLIATHCS M B3aMMOJICHCTBOBATH B IPOIECCE COBMECTHOW JEATEILHOCTH,

8)

YUUTBHIBATh MO3ULIUU JPYTUX YUYACTHUKOB JIEATENBHOCTH, 3P ()EKTUBHO pa3periaTb KOHQIUKTHI;
20MOBHOCMb K KOMMYHUKAMU (TPEIACTAaBIATh pe3yJbTaThl COOCTBEHHOM I0O3HaBAaTEIbHOU
JeSITeIbHOCTH, CIBIIIATh U CIYIIaTh ONIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIMIO);

9) ymenue UCTIONB30BATH CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH (1anee —

I/IKT) B PCIICHUHN KOTHUTHBHBIX, KOMMYHUKATUBHBIX WU OPTaHHU3allMOHHBIX 3a1a4 C CO6J'IIOIICHI/ICM
TpC6OBaHHﬁ OPrOHOMHKH, TCXHUKH 6630HaCHOCTI/I, TUTUCHBI, pecypcoc6epe>I<eHI/15{, IMPaBOBLIX U
9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6630H8.CHOCTI/I;

10) 61a0eHUe S3bIKOBBIMHU CpeaACTBaM, B TOM YHUCJIC U A3BIKOM XHUMHUHU — YMCHHC SICHO, JIOTUYHO U

TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS, UCIOJb30BaTh aJIEKBATHBIE S3BIKOBBIE CPEACTBA, B TOM YHCIIE
Y CUMBOJIbHBIE (XMMHUYECKHE 3HAKH, (POPMYJIbl U YPABHEHHUS).



Ilpeomemnvimu pezyromamamu A3y4eHuss XUMUU Ha 0a30BOM YPOBHE Ha CTYIEHU CPEIHETO
o011ero o0pa3oBaHus SABISIOTCS CIEIYIOIINE Pe3yIbTaThI.

B no3naBartesibHOM cepe:

3Hanue (nowumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaKHEHIIMX TEOpHUH Kypca
OpraHWYECKOHN U OOIIeH XUMUH;

VMeHue HaONI0AaTh, OMUCHIBATH, (PUKCUPOBATH PE3YJIbTAThl M JeNaTh BHIBOJBI HAa OCHOBE
JIEMOHCTPALIMOHHBIX M CAMOCTOSITENBHO MPOBEAEHHBIX SKCIEPUMEHTOB, HCIOJIb3Ys ISl 3TOrO
POIHOM (PYCCKHI MM MHOM) SI3BIK U S3bIK XUMHH,

YMeHue KIaCCUPHUIMPOBATh XUMUYECKUE DJIEMEHTHI, MPOCThIE BELIECTBA, HEOPraHUYECKUE U
OpraHMYECKHUE COETMHEHUS, XUMUYECKHUE MPOLIECCHI;

YMeHue XapaKkTepu30BaTh OOIIME CBOMCTBA, MONyYCHHE W MPUMEHEHUE HW3YYEHHBIX KJIAaCChI
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX BAKHEHIINX IPEICTaBUTENEH;

onucvl8amb KOHKPETHBIE XUMHUYECKHE pEaKLMH, YCIOBHMSI MX IPOBEIEHUS U YIPABICHUS
XUMUYECKUMHU MPOLECCAMU;

VMeHue  TIPOBOJIUTH  CAMOCTOSATEIbHBIA  XMMHUYECKHI  OSKCIEPUMEHT U  HaOIIoAaTh
JIEMOHCTPAIIMOHHBIN SKCIEPUMEHT, (PUKCUPOBATh PE3yJIbTAaThl U JIeJaTh BBIBOJBI M 3aKJIIOUEHUS 110
pe3yibTaTam;

NPOCHO3UPO6AMb CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMU M3YUYEHHBIX Ha
OCHOBE 3HaHUS XMMHUYECKUX 3aKOHOMEPHOCTEH;

onpedensams WCTOYHUKMA XHMHUYECKOW WHGPOpMaNWHU, TMOIydaTh €€, NPOBOAWTH AaHAJM3,
M3rOTaBIMBaTh NHPOPMAIIMOHHBII MPOIYKT U NMPEACTABIATH €T0;

9. ymemsv nonvzosamvcsi 00s3aTENBHBIMU  CIPABOYHBIMU ~ MaTepuanaMu: [lepuonnyeckoii
cucteMo  xumuyeckux  anemeHtoB [ I. MenneneeBa,  Tabnuied ~ pacTBOPUMOCTH,
3JIEKTPOXUMHYECKUM PSAJIOM HANPSIKEHUM METAIOB, PAIOM 3JEKTPOOTPULIATEIHOCTH — JUIS
XapaKTePUCTUKU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX 3neMeHTOB |—IV nepuoaos u
00pa30BaHHBIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB;

10. ycmanoenenue 3aBUCUMOCTH CBOWCTB M MPUMEHEHHS BAXHEUIINX OPraHMYECKUX COSAMHEHHH
OT UX XMMHMYECKOTO CTPOECHHS, B TOM 4YHCIIE U OOYCIIOBJIEHHBIX XapaKTEpPOM 3TOrO CTPOEHUS
(mpeaenbHBIM WU HETIPEAEIbHBIM) U HAIMYUEM (YHKIIMOHAIbHBIX TPYII;

11. moodenuposanue MoneKyn HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB;

12. nonumanue XUMHUYECKOH KapTUHBI MHpa KaK HEOTHEMJIEMOM YacTH ILEJOCTHONH Hay4dHOM
KapTUHBI MUpA.

B 1leHHOCTHO-OpMeHTALMOHHON chepe — dopMupoBaHre COOCTBEHHON MO3ULMHU MPHU OLEHKE
MOCIIEACTBUM Il OKPYKAIOIEH Cpebl NEATEIbHOCTU 4YEJIOBEKa, CBA3aHHOM C IPOM3BOICTBOM U
nepepaboTKON XUMUYECKUX MTPOTYKTOB;

B tpynoBoii chepe — nposedenue XMMHUUECKOTO IKCIEPUMEHTA; pa3eumue HABBIKOB y4eOHOM,
IIPOEKTHO-HUCCIIEI0BATENbCKOW M TBOPUYECKOM JEATEIbHOCTH MPH BHINOJHEHUH WHIUBUAYAIBHOTIO
MPOEKTa 0 XUMUH;

B cdepe 3m0poBoro ooGpasza :Ku3HU — coOnodeHue TpaBuil 0€30MacHOTO OOpaleHus ¢
BEIECTBAMM, MaTepUallaMM; OKa3aHUE IE€PBOM IMOMOIIM NPU OTPABIECHUAX, OXKOrax U TpaBMaXx,
MOJYYEHHBIX B pe3yJibTaTe HapyLIeHUs NMpaBWI TEXHUKH O€30MacHOCTH MpH paboTe ¢ BellecTBaMU
U 1a0OpaTOPHBIM 000PYAOBAHHEM.



B pesynprare m3ydeHuss y4eOHOTO mpeameTa «XHUMHUsS» Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHuUs:

BbInyCKHUK HAYYHMTCS:

® pPAacKphIBaTh HA MPUMEPax poJib XUMHH B (DOPMHPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa U B IPAKTUYECKON JACATEIHHOCTH YEIOBEKA;

e JIEMOHCTPHUPOBATH HA MPUMEPAX B3aMMOCBSI3b MEXJYy XUMHUEH U JAPYTMMH €CTECTBEHHBIMU
HayKaMH,

® packpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMUUYEcKoro crpoeHuss A.M. bytieposa;

e moHWUMATh puznueckuii cmbica [lepuoauyeckoro 3akona [[.1. MenzeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOMCTB XMMHUYECKHX AJIEMEHTOB U OOpa30BaHHBIX MMM BEIECTB
OT 3JIEKTPOHHOTO CTPOEHUS aTOMOB;

e OOBSICHATH NMPUYMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MPEICTaBICHUH 00 HX
COCTaBE U CTPOCHUHU;

® [IPUMCHATH NpaBWJIa CUCTEMATHYCCKONM MEKIyHApOIHOW HOMEHKJIATYphl KaK CpeACTBa
pa3iauueHus U UACHTU(UKALUY BEIIECTB 110 MX COCTABY M CTPOCHUIO;

® COCTaBJIATH MOJICKYJSIPHBIE M CTPYKTYpHBbIE (OPMYJIBI OPTaHUYECKUX BEIIECTB Kak
HOCHTEJICH WHGPOpPMAIMU O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX W IMPHHAJICKHOCTH K
OTIPENIETICHHOMY KJIacCy COCIMHEHUM;

® XapaKTEepU30BaTh OpPraHUYECKHE BEIIeCTBAa IO COCTaBy, CTPOCHUIO W CBONCTBaM,
YCTaHABIWBATh TMPUYUHHO-CICJACTBEHHBIE CBSI3M MEXIYy JaHHBIMH XapaKTEPUCTHKAMHU
BEIICCTBA;

® [IPUBOJUTH MPUMEPHl XUMHUYECKHX PEAKIMH, PACKPBIBAIOIIUX XapaKTepHbIE CBONCTBA
TUMAYHBIX MPEJACTABUTEICH KJIACCOB OPraHUYECKUX BEIICCTB C IENIbI0 UX HIACHTH(PUKAIIUH
U O0BSICHEHHSI 00JIACTH PUMEHEHHUS;

® [IPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKHX PEaKIMii Ha OCHOBE 3HAHHMU O
TUTAX XUMUYECKON CBSI3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

® WCIOJB30BAaTh 3HAHHMS O COCTaBe, CTPOCHUU M XUMHUYECKHX CBOWCTBAX BEIIECTB ISt
0e30MacHOro MPUMEHEHUS B IPAKTHUECKOH 1eATeTbHOCTH;

® TPUBOJUTH MPHUMEPHI MPAKTHYECKOTO HCIOJIb30BaHUS IMPOIYKTOB MepepaboTku HeDTH U
MPUPOJHOTO Ta3a, BBICOKOMOIEKYJSIPHBIX COEAMHEHUN (MOMUATHIIEHA, CHHTETUYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

® [POBOJUTH ONBITHl MO PACHO3HABAHMIO OPraHUYECKUX BEIIECTB: TIMLEPUHA, YKCYCHOM
KHUCTIOTHI, HEMpEeENbHBIX JKUPOB, TIIOKO3bI, Kpaxmasna, OEIKOB — B COCTaBE MHUIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPE/ICTB;

e BJaJeTh MpaBWIAMU U TpUEeMaMU Oe30MacHON pabOThl C XUMUYECKHMMH BEIIECTBAMU W
1a00paTOPHBIM 000PYI0BaHHUEM;

® YCTaHABJIMBATh 3aBUCHUMOCTb CKOPOCTHM XMMHYECKOM pEaKIMU U CMEHICHUS XUMHUYECKOTO
paBHOBECHs] OT PAa3JIUYHBIX (HAKTOPOB C IEJBI0 OMpPENETCHUsT ONTUMAIBHBIX YCIOBUN
MPOTEKAHUSI XUMUYIECKUX TIPOIIECCOB;

® [IPUBOJUTH IPUMEPHI THIPOJIN3a COJIEH B MOBCEIHEBHOM KU3HU YEJIOBEKA;

® TMPUBOIUTH TIPUMEPHl  OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX  PEAKIMA B  TPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB;

® TPUBOJUTH MPUMEPHI XUMHUECKUX PEAKITUH, PACKPHIBAIOIINX O0INEe XUMUUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB;



® TMPOBOAMTH pPACUYEThl HA HAXOXKACHUE MOJCKYJSIpHOW (OpMyYJIBl yIiIeBOJOpOAa IO
MPOJYKTaM CrOPaHUS U MO €ro OTHOCUTEIHHON IMIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB;

e BJaJeTh MpaBUIaMH O€30IaCHOr0 OOpalleHUs C E€AKUMH, TOPIOYHMMH W TOKCHUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

® OCYIIECTBISTh TOUCK XHUMHUYECKOW HWHGPOpMAlUMU IO Ha3BaHUSAM, HACHTU(DUKATOPAM,
CTPYKTYPHBIM (pOpMyJIaM BEILIECTB;

® KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO0 MH(POPMAIUIO, COACPKAIILYIOCS
B COOOIIEHUSX CpEACTB MaccoBod wuH(popMauu, pecypcax VHTepHeTa, HaydHO-
HOMYJISIPHBIX CTaThX C TOYKH 3PEHUS] E€CTECTBEHHO-HAYYHOM KOPPEKTHOCTU B ILEJAX
BBISIBJICHUSI OIIMOOUYHBIX CYXKACHUM U (hOpMUPOBAHUS COOCTBEHHOI MMO3UIINH;

® [PEICTAaBISATh IyTH PEHICHHs] TI00AJbHBIX MPOOJIeM, CTOALIUX IEpes YeIOBEYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, U POJIb XMMUHU B PEIICHUH 3THX MPOOIeM.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® WITIOCMPUPOBAMb HA NPUMEPAX CHAHOBIEHUE U I8OTIOYUIO OP2AHULECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCMOPUYECKUX IMANAX ee pa3eumusi;

®  UCNONBL306AMb MemOoObl HAYYHO2O NO3HAHUSL NPU  GbINOJHEHUU NPOEKMO8 U Yu4eOHO-
UCCe008amenbCKUX 3a0ay no U3Y4eHUuro C8OUCMms, cnocobo8 Noay4eHus U pacno3Hasanus
OP2AHUYECKUX 6eUeCm8;

®  00BACHAMb NPUPOOY U CROCOOBI 0OPA308AHUSL XUMUUECKOU C8S3U. KOBALEHMHOU (NOJAPHOL,
HENoNAPHON), UOHHOU, MEeMAaulIuyeckol, 6000POOHOU — C Yelbl0 ONpedeleHUsl XUMUYECKOLL
AKMUBHOCMU 8eLeCm8;

®  YCIMAHABIUBAMb 2EHEMUYECKVIO C653b MedHCOy KIACCAMU OpP2aHUYeCcKUx eewecme 0s
000CHOBAHUA  NPUHYUNUATLHOU 803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHEHUU
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCIMAHABIUBAMD B3AUMOCEA3U MexCOy hakmamu u meopueti, NPUYUHOU U CleOCmeuem npu
amanuse npooreMHbIX cumyayuil U 0OOCHOBAHUU NPUHUMAEMbIX peuleHUuti Ha OCHOGe
XUMUYECKUX 3HAHULL.

YdyeHuk Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

UCNONBL306AMb  MemOoObl HAYYHO20 NO3HAHUS NPU  BbINOJIHEHUU HPOeKmos u yueOHO-
uccne0o8amenbCkux 3a0ad Nno  U3V4YeHuio CEOLCme8, Cnocobo8 NoNyYeHUss U pPAacno3HABAHUS
sewecms;

00BACHAMb NPUPOOY U CNOCOOBL 0OPA30BAHUSL XUMUUECKOU CBA3U. KOBAIEHMHOU (NOAAPHO,
HENnoNAPHOU), UOHHOU, MemALIU4ecKol, B000POOHOU — C UYelblo ONpeoeNeHUss XUMUYECKOU
AKMUBHOCMU 86U eCE;

VCMAaHAaIUueams 2eHemu4eckylo C6s13b Mexcoy KIaccamu Op2aHUudecKux U Heop2aHudyeckux
sewyecms 011 060CHOBAHUS B3AUMOCBA3U.

YCMAaHABIUBaAmMb 83aUMOCEA3U MeAHCOY Pakmamu u meopueu, NPUYUHOU U cle0Cmeuem npu
aumanuse npooIeMHbIX cumyayuil U 0O0CHOBAHUU NPUHUMAEMbIX PEUeHUll HA OCHO8Ee XUMUYECKUX
3HAHUL.



OcHoBHOe conep:xxanue TeM Kypca. 11 knacc. ba3osrblii ypoBenb (34 yaca)
CTtpoeHue BeuecTn
OcHoBHbIe cBeJeHMs O cTpoeHMH atoMa. CTpoeHME aToMa: cocTaB fA1apa (HYKJIOHBI) U
anekTpoHHas obOonouka. Ilonstue 00 wu3oTtomax. IloHsATHE O XWMHUYECKOM OJJIEMEHTE, Kak
COBOKYIIHOCTH aTOMOB C OJIMHAKOBBIM 3apsI0M s/Ipa.
Iepuoauveckas cucremMa xuMudeckux 3j1emMeHToB JI. . MeHesieeBa B cBeTe cBeTe YYeHHS O
cTpoeHun artoma. dusmyeckuid cMmpicin npuHsATOW B Tabmuue [[. M. MenpaeneeBa CHUMBOJIMKU:
HOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa Iepuoja M HoMepa rpymmbl. [loHATHE O Bal€HTHBIX
anekTpoHax. OToOpakeHne CTPOCHHUS SIEKTPOHHBIX 00OJOYEK aTOMOB XMMHUYECKHX JJIEMEHTOB C
MIOMOIIBIO AJIEKTPOHHBIX U AJIEKTPOHHO-TpadUIeCKUX (HOPMYII.
OObsicHEHHE 3aKOHOMEPHOCTEM W3MEHEHHs CBOMICTB 3JEMEHTOB B IE€pUOJax U TIpyINIax
NEPUOANYECKON CHCTEMBI, KaK CIEICTBUE UX DJIEKTPOHHOIO CTPOEHUS. DJIEKTPOHHBIE CEMENCTBA
XUMUYECKUX DIIEMEHTOB.
CpaBHenue Ilepuoanueckoro 3aKoHa M TEOPUM XHMHMYECKOro cTpoeHusi Ha ¢uiaocodckoi
OCHOBeE: TPEIINOChUIKM OTKpBITUS [lepmonnueckoro 3akoHa W TEOPUM XUMHUYECKOIO CTPOEHUS
OpPraHWYECKUX COEIMHEHHWH; poJb JIMYHOCTH B MCTOPUU XUMHUHU; 3HAUYECHHE [PAKTUKUA B
CTaHOBJIEHUH U PA3BUTUU XUMHUYECKUX TEOPUH.
HNonnas xuMmnueckasi CBSI3b U HOHHbIEe KPUCTAJIMYecKHe peéTkH. KaTuoHbl U aHMOHBL: MX
3apsabl M KJIAacCH(HKAIMA 10 COCTaBy Ha mpocThie W cioxkHbie. IlpeacraButenu. Ilonstue 00
MOHHOW XMMHYEeCKOH cBs3u. MoHHas kpucTamyeckas pemeéTka U (u3n4ecKrue CBOMCTBA BEIIECTB,
00yCIIOBJICHHBIE 3TUM CTPOCHHUEM.
KoBaneHTHasi XMMHYeCKasi CBA3b. ATOMHbIE U MOJIEKYJSIPHbIEe KPUCTAJIHYECKHE PEelIEéTKH.
[loHsiTHE O KOBAJICHTHOW CBSI3U. DJIEKTPOOTPULATEIBbHOCTD, HEMOJISPHAS U MOJIIPHAsl KOBAJICHTHBIE
cBs3u. KpaTHOCTh KoBalleHTHOM cBsi3u. MexaHu3mbl 00pa30BaHUS KOBaJCHTHBIX CBSI3EH:
OOMEHHBIN U JJOHOPHO- aKeNTOpHbIH. [1osIpHOCTE MOJIEKYJIBI, KK CJIEICTBHE NOJSPHOCTH CBSI3U U
reoMeTpu MoJjekyisbl. Kpucramiueckue peméTku ¢ 3TUM TUIIOM CBSI3U: MOJIEKYJSpHbIE U
aToMHble. PU3NYECKHE CBOMCTBA BELIECTB, 00YCIOBIEHHBIE TUIIOM KPUCTAININYECKUX PEIIETOK.
Mertanueckasi cBs3b. [[oHATHE O METaNIMYECKON CBSA3M UM METAJUIMYECKUX KPUCTAIITMYECKUX
pemérkax. dusnueckue CBONCTBA METAUIOB HAa OCHOBE  MX KPHUCTAJNIMYECKOTO CTPOCHUS.
[TpuMeHeHrEe METANITIOB HA OCHOBE UX CBOMCTB. UEpHBIE U IIBETHBIE CIUIABHI.
Bonoponnasi xuMmuueckass CBsi3b. MeEXMOJEKYJsIpHAas M BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE
CBSI3M. 3HAUEHUE MEKMOJIEKYJIIPHBIX BOJOPOIHBIX CBA3EH B IPUPOJE U )KU3HH UEJIOBEKA.
IMosmmepsl. IlonydyeHne NOIUMEPOB peakUUSIMU TMOJUMEPU3ALMU M MOJUKOHACHCALUU.
Bakneiliiue npeacTaBUTENM IUIACTMAcC M BOJOKOH, UX IOJY4YEHHE, CBONCTBA M INpPUMEHEHHE.
[ToHsiTHE 0 HEOPraHUYECKUX MOJIUMEPAX U UX MPEICTABUTEIH.
JMucnepcuble cucrembl. [loHATne o aucnepcHoll (a3e M AMCIEPCHOHHON cpefe. ArperaTHoe
COCTOSIHHE pa3Mep uvacTull (a3pl, Kak OCHOBa MJs KilacCU(PHUKAIMK JUCHEPCHBIX CHCTEM.
OMyIBCUH, CYCIIEH3UH, a3PO30JIM — IPYIIIBI IPyOOUCTIEPCHBIX CUCTEM, UX MPEICTAaBUTEIN. 30JI1 U
reJii — TpyNnbl TOHKOAMCIIEPCHBIX CUCTEM, HUX HpeiacTaBuTenu. [loHsATue o cuHepesuce u
KOAryJISILUH.
Hemoncmpayuu. llepuoguyeckoil cucrembl xumuueckux diiemeHToB [l M. MenpneneeBa B
pa3ianuHbIX Qopmax. Moaens HOHHOW KPHUCTAJUIMYECKOM PEIETKH Ha MpUMEpe XJOpUAa HaTpus.
MuHepansl ¢ 5TUM THUIIOM KPUCTAUIMYECKOW PEHIETKOM: KaJIBLMT, ranuT. MoJenu MoJeKyIspHOU
KPUCTAJIMYECKON PEMIETKH Ha MPHUMEpPEe «CYXOro JibJia» WIM MOJa U aTOMHOM KPUCTAJUTMYECKOM
peImETKU Ha MpuMepe anmMasa, rpadurta uiau kBapua. Mojenb moisipHoro o0wéma raza. Moaenu



KPUCTALTMYECKUX PEHIETOK HEKOTOPBIX MeTauioB. Kouekiu o0pasioB pa3muyHbIX JUCTICPCHBIX
cucteM. CHHEpE3HC U KoaryJisius.

Jlabopamopuvie onvimei. KOHCTpyHpOBaHHME MOJEINA METAJUIMYECKON XHUMHUYECKOM CBS3H.
[Tony4yeHne KOJUIOMIHOTO PAacTBOpa KypPHHOTO Oeika, HMCCIEOBAaHHE €ro CBOMCTB C IOMOUIBIO
Ja3epHON YKa3KW U MPOBEJCHHE ero aeHaTypanuu. [lomyuyenue sMynbCcun pacTUTENFHOTO Macia 1
HabmoieHue 3a e€ paccioenueM. [lonydeHue cycrneH3un «M3BECTKOBOIO MOJIOKa» M HAOIIOJCHHE
3a e€ celMMeHTaIueH.

XuMHYecKHe peakunu

Kaaccndukanusa XuMHYECKUX peakuuil. AJUIOTpONuU3alvs U U30MEpHU3alusl, Kak peakiuu 0e3
U3MEHEHHS COCTaBa BemlecTB. AJjuioTponuss u e€ mnpuumHbl. Knaccudukanus peaknuii 1o
pa3IMYHBIM OCHOBAaHUSAM: TIO YHCIYy M COCTaBy pEareHTOB M MPOAYKTOB, MO (ase, 1o
UCTOJIb30BAaHUIO KaTamu3aTopa Wi ¢epMeHTa, 1o TemaoBoMy 3(dekry. Tepmoxumuueckue
YpPaBHEHUS PEaKLUM.

Cxopocth XUMHYECKHX peakuuii. DakToppl, OT KOTOPBIX 3aBUCUT CKOPOCTh XHMHUYECKUX
peakiuii: TpUpoJa pearupyrolux BeIIeCTB, TeMIEeparypa, IUIOMAabr HX CONPUKOCHOBEHUS
pearupymomux BelIeCTB, MX KOHIIEHTpalus, MPUCYTCTBUE Karanu3aTopa. [loHsTHe o KaTammse.
®epMeHThI, KaKk OMOJIOTUYECKUE KaTalIu3aTopbl. IHTHOUTOPDI, KaK «aHTOHHUMBD) KaTallu3aTOpoB U
UX 3Hau€HUeE.

XuMHuyeckoe paBHOBecHe U Croco0bl ero cmemenus. Kimaccupukanus XuMUYeCKUX Peakuil 1Mo
NMpU3HAaKy UX HampasieHus. [loHstre 00 OOpaTHUMBIX pPEAKIUAX M XUMHUYECKOM PaBHOBECHUM.
[Mpuntun Jle-1llarense u criocoObl CMEUICHNs XUMHYECKOTO paBHOBecHs. OOImias xapakTepucTHKa
peakiuii cuHTe30B ammuaka u okcuma cepbl(V]) u paccmMoTpeHue ycloBUN CMeElIEHUS HX
paBHOBECHS Ha IPOU3BO/ICTBE.

I'uapoaus. OOpatumelii 1 HeOOpaTUMBI TUApoNu3bl. ['Haponu3 coneir u ero Tumbl. [uaponau3
OpPraHMYECKUX COEJIMHEHUU B JKHMBBIX OpPraHM3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsTue 00
HHEPTeTHIECKOM OOMEHE B KJIETKE M POJIH THIPOJIN3a B HEM.
OKHuCINTEJBbHO-BOCCTAHOBHUTE/IbHbIe peakuuu. CTENeHb OKHUCIEHUS U €€ OIpeleieHHe 110
(dbopMysiaM OpraHM4eCKMX U HEOPraHWYECKUX BEHIECTB. DJIEMEHTHI U BELECTBA, KaK OKUCIUTEIN U
BoccTaHoBuTeNU. [loHsATHE O mpoleccax OKUCIEHHsI U BoccTaHOBIEeHUS. CocTaBlieHHE ypaBHEHUN
XUMHUYECKHX PEaKIIMii Ha OCHOBE 2JIEKTPOHHOTO OanaHca.

DJIeKTPOJIM3 PACIUIAaBOB W PACTBOPOB JJICKTPOJUTOB. XapaKTepUCTHUKA DBJIEKTPOJIN3a, Kak
OKHCITUTEIbHO-BOCCTAHOBUTENBHOIO Tporecca. OCOOEHHOCTH 3JEKTPOjM3a, MPOTEKAroIIero B
pacTBOpax >JEKTpoNHUTOB. IIpakTHueckoe NpUMEHEHHE 3JIEKTPOJn3a: IMOJIYyYEHUE TaJOreHOB,
BOJIOPO/A, KHCIIOPOJA, ILIEJIOYHBIX METaUIOB W IIEJIOYEH, a TakKe AIIOMUHHUS 3JIEKTPOIU30M
pacIuilaBOB M pacTBOPOB COEOUHEHUN ATHX d3JeMeHTOB. [loHATHE O ranbBaHOIUIACTHKE,
rajbBaHOCTETUH, paQUHUPOBAHUHU IIBETHBIX METAILIOB.

Jlemoncmpayuu. PacTBopeHHE CEpHON KUCIOTHI U aMMHUAYHOM CETUTPHI U (UKCAIUS TEIIOBBIX
SIBJICHUW JUJISL 3TUX MPOLECCOB. B3anmonecTBrsl paCTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCJIOT
OJIMHAKOBOM KOHIIEHTPALIMU C OJMHAKOBBIMH KyCOUKamH (TpaHyJamH) IIMHKAa U B3aUMOJICHCTBUE
OJIMHAKOBBIX KYCOYKOB pa3HBIX METAJIOB (MarHus, ITMHKA, JXeje3a) C PacTBOPOM COJISTHOM
KHCIIOTBI, Kak IpPUMEpP 3aBUCUMOCTH CKOPOCTHM XUMHUYECKHUX PEAKIUNA OT MHPUPOABI BEILIECTB.
B3aumoneiicTBue pacTBOpoB THOCYNbh(haTa HATpUs KOHIIEHTPALMA U TEMIEPATyphl C PacTBOPOM
CEpHOM KHCIOTBL. MOJENNpOBaHUE «KHUISLIEro cios». Jcnonp3oBaHME HEOPraHMYECKHX
KaTaJau3aTopoB (coyiel kene3a, MOIua Kalus) U MPUPOTHBIX OOBEKTOB, COAEPXKALIUX KaTajazy
(cbipoe Msco, KapTodenb) Ui pa3ioXKeHHs Mepokcuiaa Bojopona. B3ammoneilcTBue nMHKa C
COJISTHOW KHCTIOTOW HUTPATOM cepedpa, KaK MPUMEPhl OKUCITUTEIHPHO-BOCCTAHOBUTEILHON PEaKIIHit



u peakimuu obOmeHa. KoHcTpyupoBanwe Momenu —snekTponm3épa. Buageodparment ¢
MPOMBIIUICHHOW YCTAaHOBKHU JIJISl TIOJTYYESHHS aJIFOMUHUSL.

Jlabopamopuuie onvimui. nmocTtpauus npasuia beproiie Ha IpakTUKE — MPOBEAEHUE peaKLUi
¢ o0pazoBaHHEM OCaJlKa, ra3a v BOJbl. [ 'eTeporeHHbIi KaTaiu3 Ha PUMEpe Pa3ioKeHUs MePOKCH/Ia
BOJIOPO/Ia B IPUCYTCTBHH TUOKCHIa MapraHiia. CMelieHne paBHOBECHS B CUCTEME Fe¥* + 3CNS «
Fe(CNS)z. UcnibITanie HHINKATOPAMH CPEbl PACTBOPOB COJICH pa3IMYHbIX TUIIOB. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHASI pPEaKIUs W peakuus oOMeHa Ha MpUMepe B3aUMOJICHCTBUS PaCTBOPOB
cynbdata meau(Il) ¢ xene3oM U pacTBOPOM IIEITOYH.

Ilpakmuueckasa padoma. PenieHre 3KCIEPUMEHTAIBHBIX 33124 110 TeME « XUMUYECKast PEaKIIU.
BemecrBa u ux cBOMCTBA

Merasbl. Ou3ndeckre CBOWCTBA METAUIOB, KaKk (DYHKIHS WX cTpoeHus. JleneHue MeTauioB Ha
PYIIbl B TEXHUKE M XUMHH. XUMHUYECKHE CBOWCTBA METAIOB W 3JICKTPOXUMHUYECKUH Psij
HanpsokeHui. [lonstue o MertamiorepmMuu (ATFOMUHOTEPMHUHM, MAarHUETEPMUU U JIP. ).

Hemeranasnl. buaaropoanbie raspl. Hemeramnel kak  oxkuciaurtenud. Hemeramnel  Kak
BOCCTaHOBUTENHU. Psa anexTpooTpuniatenbHOCTH. HepTHBIE Wi 651aropoiHbIE Ta3bl.

Kuciaorsl Heoprannyeckue u opranudeckue. Kuciaorsl ¢ TOUKHM 3peHUs] aTOMHO-MOJIEKYJISIPHOTO
yueHusi. KUCIIOThI ¢ TOUKHM 3pEeHHs] TEOPUU DIIEKTPOJIMTHUECKON Auccouranuu. KucioTel ¢ TOUKH
3peHus MPOTOHHOU Teopur. OOIMe XMMIUYECKHEe CBOMCTBA KUCIOT. Kinaccudukaius KUCIoT.
OcHoBaHMsI HeOpraHmyeckue u opranudyeckue. OCHOBaHHS C TOYKH 3pPEHUS AaTOMHO-
MOJIEKYJIIpHOTO yueHusi. OCHOBaHUSI ¢ TOYKHU 3PEHHUS TCOPUHU DIIEKTPOITUTHUECKON JAMCCOLMAIUY.
OcHoBaHMSI C TOYKM 3peHMs] NPOTOHHOM Teopuu. Knaccudukanus ocHOBaHHMN. XHUMHUYECKUE
CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHMIA.

AM@oTepHble coelMHEHHs] HeOpraHu4veckue W opraHuyveckue. Heopranmueckue ampoTepHbie
COEIMHEHUS: OKCHUJIBI U THAPOKCUIBI, — UX CBOMCTBa U moiydyeHue. AMPOTepHbIe OPraHUYECKUE
COEIMHEHMS Ha IpUMepe aMUHOKUCIIOT. [lenTuapl M nenTuaHas CBs3b.

Couu. Knaccudukanus coneii. JKEctkocTsh BoabI U ciocoOs! e€ ycrpanenwus. [lepexon kapOoHaTa B
rupokapOoHat u 0opaTHo. OOIIME XUMHYECKUE CBOMCTBA COJIEH.

Hemoncmpayuu.  Komneknua  meramoB.  Komiekuwss — HemeTtauioB.  B3ammopeicTBue
KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Mebl0. Bemblka TepMUTHOM cMecH. Benbimmka 4€pHOTo
nopoxa. BeITeCHEHUE TaJIOT€HOB M3 UX PACTBOPOB APYIMMH TajloreHamMH. B3aumonenicTBue nmapos
KOHIIEHTPHUPOBAHHBIX PAaCTBOPOB COJITHOM KHCIOTHI U aMMHaka («IpiM 0e3 orHs»). IlomyueHue
aMMHaKa M M3y4Y€HHE €ro CBOMCTB. Pa3znuyHble ciayuyan B3aUMOJEWCTBUSL PACTBOPOB COJIEH
ATOMUHUS CO WIEN0YBI0. [lomydeHue mECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopuvie onvimpl. 1lonyueHre HEpPAacTBOPUMOIO THUJIPOKCUIA U €r0 B3aUMOJACHCTBUE C
Kucioro. lMccraegoBaHne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSIHOW M YKCYCHOM KHCIIOT
KamneJlbHbIM METOJOM MpU WX pa3daBieHun Boaou. [lomydeHme ampoTepHOro TUAPOKCHAA U
M3y4deHue ero cBoMCTB. [IpoBeieHre KaueCTBEHHBIX PEAKIIUHI 110 OMPEAEIECHUIO COCTaBa COJIU.
Ilpakmuueckaa padoma. PemeHue >KCIEPUMEHTATBHBIX 3a7ad 1Mo Teme «BemectBa U ux
CBOWCTBa».

XHMMHSA ¥ COBpEeMEeHHOe 00111eCTBO

IpousBoacreo amMuaka U MeraHosaa. [IoHATHE O XMMHUYECKOW TEXHOJIOTMU. XUMHUUYECKHUE
peakiuu B MPOM3BOJACTBE amMMmHaka u MeTaHona. OOmias kimaccu(UKAIMOHHAsS XapaKTEepPHCTHUKA
peakIuii CHMHTE3a B MPOW3BOJICTBE ATUX MPOAYKTOB. HaydHbple MPHUHIUIEBI, JIEKAlMe B OCHOBE
MPOU3BOACTBA aMMHUaKa U MeTaHojia. CpaBHEHHE 3TUX POU3BOJICTB.



XuMHYecKasi TPaMOTHOCTh KAaK KOMIIOHEHT o0miedl KyJbTypbl 4YejoBeka. MapKkupoBka
YIaKOBOYHBIX MAaTEPHUAJIOB, SJCKTPOHUKH U OBITOBOM TEXHUKH, SKOJOIMYHOTO TOBApa, MPOIYKTOB
MIATaHUs, STUKETOK I10 YXOAY 3a OLCKI0M.

Jemoncmpayuu. Monenb IPOMBILUICHHOW YCTaHOBKM IIOJIYYEHHUs CEpHOM KUCIOTBL. Monenb
KOJIOHHBI CHHTE3a aMMHaka. BuaeodparMeHThl M ciaiiibl O CTENEHU 3KOJIOIMYECKOW YHCTOTHI
TOBapa.

Jlabopamopuvie onvimpl. lV3ydeHne MapKUpOBOK pPa3jIM4YHBIX BHMJIOB IPOMBIIUICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.



TemaTnuyeckoe miannposanme Kypca 11 kiacca 6a30B0ro ypoBHs

(1 1 B Hegemo, Becero 34 y)

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0B

Homepa
YPOKOB T/ Tema ypoxka OcHOBHOE coJiepKaHue ypoKa NeATEIbHOCTH 06yqa101v111/1xc;1u (Ha ypoBHE
Y4COHBIX JICHCTBHI)
1—9 Tema 1. CTpoenue Bemiectn (9 4)
1 OCHOBHBIE CBEICHUS O CTPOCHUH CtpoeHue aToMa: cocTaB sjipa (HyKJIOHBI) U ApryMEeHTHpPOBATh CI0KHOE CTPOCHUE aToMa
aToma aseKTpoHHas obonouka. [lonsTHe 00 M30TOMax. | Kak CUCTEMBI, COCTOSALICH U3 sApa U

[loHsATHE O XUMHYECKOM 3JIEMEHTE, KaK ANEKTPOHHOU 000JIOUKH.
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsiioM | XapaKTepHu30BaTh YPOBHU CTPOCHHUS BEIIECTBA.
spa. OnuceiBaTh yCTpOCcTBO U padboTty bombiioro
Jlemoncmpayuu. IlopTpeTsl aJpOHHOTO KOJIIanaepa
3. Pesepdopaa, H. bopa. Buneodparmentst u
crnaiabl «boJIbIION aHAPOHHBIN KOJUTAUAEP»,
«YPpOBHHU CTPOECHUS BELIECTBAY

2 [Iepnonnueckas cucrema ®uznyeckuil cmbica npuHsaTor B Tadbnuue Jl. . | OnuceiBath cTpoeHUEM aTOMa XUMUYECKOTO

XMMHUYECKHX 3JIEMEHTOB
J1. 1. MeHieneeBa B CBETE yUEHUS O
CTPOEHHMH aToma

MeHieneeBa CUMBOJIMKH: MOPSKOBOIO HOMeEpa
3JIEMEHTa, HOMEpa MeproJa U HOMEpa IPYyIMIIbL.
[Tonstue 0 BaJICHTHBIX AJIEKTPOHAX.
Otobpaxenue CTPOCHUS 3JIEKTPOHHBIX
000JI0YeK aTOMOB XUMHUYECKUX JJIEMEHTOB C
MOMOUIBI0  3JEKTPOHHBIX U 3JEKTPOHHO-
rpapudeckux Gopmyi.

OObsicHEeHHEe  3aKOHOMEpPHOCTEH  HM3MEHEHHs
CBOMCTB DJJIEMEHTOB B IE€pHOJAaX M TpyINIax
MEepPUOJNYECKON CHCTEMBI, KakK CIEICTBUE HX
IJEKTPOHHOTO CTPOEHHUS. ONEeKTPOHHBIE
ceMeiicTBa XUMUYECKHX JIEMEHTOB.
Jemoncmpayuu. Paznuuanasie GopMel
[leproanueckoil CUCTEMbI XUMUYECKUX
anemeHToB /l. 1. Menneneesa. [loprper /1. 1.
Menneneena.

Jlabopamopnvie onvimul. MonenupoBanue
noctpoeHus [leproandeckoil CHCTEMBI €

9JIEMEHTA Ha OCHOBE €ro
TIOJIOXKEHUS B TIEPUOMIECKON CHCTEME

. . Menneneena.

3aHI/ICI)IBaTB SJICKTPOHHBIC U 3JICKTPOHHO-
rpaduueckue GopMyIbl XUMHUIECKUX
3JIEMEHTOB.

Onpenenarb OTHOIIEHHE XUMHYECKOTO
3JIEMEHTA K OTMPEIETIEHHOMY SJIEKTPOHHOMY
CEMENCTBY




MIOMOIIBIO KAapTOYCK

Cpasuenue [lepuoauyeckoro 3akoHa
Y TEOPUH XUMHUYECKOTO CTPOCHUS Ha
¢bunocodckoit ocHOBE

IIpeanocslIku OTKPBITUS [Iepuonnueckoro
3aKOHAa M TEOpUM XHUMHMYECKOIO CTPOEHUS
OpPraHMYECKUX COEIUMHEHUH; POjb JIUYHOCTH B
HCTOPUM  XUMHUH; 3HAQ4YCHHE NPAKTUKH B
CTaHOBJICHUH U Pa3BUTUU XUMUYECKUX TEOPUH.
Jlemoncmpayuu. Iloptpetst . 1. Menneneesa u
A. M. bytneposa

[IpencraBnsaTe pa3sBUTHE HAYYHBIX TEOPUH 10
CIMpaJIM Ha OCHOBE TPEX (HOPMYIMPOBOK
[Ieproanueckoro 3akOHa U OCHOBHBIX
HaIpPaBJICHUH Pa3BUTHsI TEOPUU CTPOCHUS
(XMMHYECKOT0, FNEKTPOHHOTO U
IPOCTPAHCTBEHHOTI'O).

XapakTepu3oBaTh pPOiib IIPAKTUKH B
CTaHOBJICHUH U Pa3BUTUU XUMHYECKOM TEOPHH.
AprymMeHTHpOBaTh UyBCTBO F'OPAOCTH 32
JOCTUKEHHS OT€YECTBEHHON XUMUU U BKJIAJ
POCCUMCKHX YYEHBIX B MUPOBYIO HAYKY

HMonnas xumuueckas CBs3b U
HOHHBIC KPUCTATINIMYCCKHUEC pGIHéTKI/I

Katvonbl W aHWMOHBI: WX  3apsgbl H
KJIacCU(PUKALMs TIO0 COCTaBy Ha IMPOCThIE H
cnoxnele. [IpencraBurenu. IlonsTne 06 HOHHON
XUMHYECKOM CBs3U. VOHHas KpHCTaUIMYeCKas
pemérka u (U3UYECKHE CBOWCTBA BEIIECTB,
00YyCJIOBJICHHBIEC TUM CTPOCHUEM.
Jlemoncmpayuu. Mojenb HOHHOU
KPUCTAJUIMYECKOW PEIIETKU Ha IPUMEPE
XJI0pU1a HaTpusi. MuHeEpassl C 3TUM TUIIOM
KPUCTAJUIMYECKON PEIIETKON: KAJIBIWT, TAJINT.

XapakTepru30BaTh HOHHYIO CBSA3b KaK CBA3b
MEXJly MOHaMH, 00pa3yIoLUMuUcs B
pe3yJIbTaTe OTAAYU WIKA IPUEMA HIEKTPOHOB
aTOMaMH WIH IPYIIIAMHU AaTOMOB.
OnpenensaTs NpUHAAIEKHOCTh HOHOB K TOU
WJIM UHOW I'PYIIIIE HA OCHOBAHUM UX 3apsiaa U
COCTaBa.

XapakTepu3oBath (hU3NMUECKHE CBOMCTBA
BEILIECTB C MOHHOM CBA3bIO, KaK (PyHKIMIO BHIA
XUMHUYECKOHN CBSA3U U THIA KPUCTAIUINYECKON
peETKH

KoBasieHTHas1 XuMH4YecKasi CBA3b.
ATOMHBIE Y MOJIEKYJISIPHBIE
KPUCTAJUIMYECKUE PEIIETKU

Tlonsarue 0 KOBaJICHTHOU CBSI3U.
DNEeKTpOOTPULIATETBbHOCTD, HETOJIIpHAs "
MOJsipHAasi  KOBAJIEHTHbIE CBsI3U. KpaTHOCTH

KOBaJICHTHOM CBSI3U. MexaHU3Mbl 00pa3oBaHUs
KOBAQJICHTHBIX CBsI3€: OOMEHHBIA W JOHOPHO-
akuenTtopHbii. [loasspHOCTE MONEKYJBI, Kak
CIEACTBHE TOJAPHOCTH CBSI3M M TIE€OMETPUU
MoJsekynbl. Kpucramnnueckue peméTku ¢ 3TUM
TUMOM  CBSI3U: MOJIEKYJIADHBIE M  aTOMHBIE.

duznueckue CBOMCTBA BEIIIECTB,
00yCJIOBJICHHBIC TUIIOM KPUCTAJUTMYECKHUX
PELIETOK.

Jemoncmpayuu. Moaenu MoJIeKyIsipHOU

OnuceiBaTh KOBAJECHTHYIO CBA3b, KaK
pe3yabTaT 00pa3oBaHMsI OOLIMX 3IEKTPOHHBIX
rap UM KakK pe3yJibTaT MepeKpbIBaHUS
JIEKTPOHHBIX OpOHUTAJIEH.
KnaccudumupoBars KOBaJICHTHBIE CBSI3HU TIO
30, KpaTHOCTH U CIIOCO0Y MEepeKpPbIBAHUS
AEKTPOHHBIX OpOUTaIeH.

XapakTepu3oBaTh (PU3NUECKUE CBOICTBA
BEIIECTB C KOBAJICHTHOM CBS3bI0, KaK
(YHKIHIO KOBAJIEHTHOM CBSI3M U THIIA
KPUCTAIUITMYECKON pPEIETKH




KPUCTAJUIMYECKOM PEIIETKH HA IpUMeEpe
«CYXOro JIbJIa» WX UOJIa U aTOMHOU
KPUCTAJUIMYECKOM PEIIETKH Ha IIpUMeEpE ajiMasa,
rpaduTa WM KBapua. Mojenab MOJIIPHOTO
00béMma rasa

Merannndeckas XMMHYSCKAsT CBA3b

IlomsTne 0  MeTaUIMYeCcKOM CBSI3U |
METAUIMYECKUX KPUCTAUIMYECKUX PEIIETKaX.
dusnyeckue CBOMCTBA META/VIOB HAa OCHOBE HX
KPUCTAJUIMYECKOrO CTPOCHHUS. [Ipumenenue
METAJVIOB Ha OCHOBE HX CBOWCTB. UEpHblC U
IIBETHBIC CILJIABEL.

Jemoncmpayuu. Moaenu KpucTaIM4ecKux
PELIETOK METAJIIOB.

Jlabopamopusie onvimsi. KoHCTpyHpoBaHue
MO METAIINICCKON XUMHUYECKOM CBS3U

XapakTepru30BaTh METAUNIMYECKYIO CBA3b KaK
CBSI3b MEXYy HOH-aTOMaMHU B METajUIax U
CIUIaBax MOCPEACTBOM 0000IIEeCTBIEHHBIX
BAJICHTHBIX 3JIEKTPOHOB.

OOBACHATD EIUHYIO TPUPOY XUMHUUECKHUX
CBSI3EH.

XapakTepu3oBaTh (PU3HUYECKHE CBOMCTBA
METaJIOB, KaK (DYHKIIMIO METAJNIMYECKON
CBSI3U M METAJUTMYECKOU KPUCTATUTMYECKON
peLETKU

BOI{OpOZIHaH XHUMHUYCCKas CBA3b

MexxMoneKysipHast 1 BHYTPUMOJICKYJISIpHAS
BOZOPOJIHBIC CBSI3U. 3HaueHue
MEXKMOJICKYJISIPHBIX ~ BOJIOPOJHBIX  CBsI3ed B
MIPUPOJIE U KU3HU YEIIOBEKa.

Jlemoncmpayuu. BuneopparMeHThI U CIIal bl
«CTpyKTYyphI OeKay.

Jlabopamopuvie onvimul. JleHaTypanus 0enka

XapakTepu3oBaTh BOJOPOJIHYIO CBSI3b KaK
0COOBIN THI XUMHUYECKOW CBSI3H.

Paznuyaths MEXMOIEKYISIPHYIO U
BHYTPHUMOJIEKYJIIPHYIO BOAOPOJIHbBIE CBS3U.
PackpbiBath poib BOJIOPOIHBIX CBSI3EH B
OpTraHHU3aIH MOJIEKYJ OMOMOIUMEPOB, —
6enkoB u JIHK, — Ha ocHOBE MeXITpeIMETHBIX
CBsI3eii ¢ Ouosoruei

[Tonumepst

[Tonyuenue ITOJINMEPOB peakuusaMu
MIOJINMEPHU3aLuU " MIOJINKOHICHCALIHH.
Baxuneimme mnpeAcTaBuTENM —IUIACTMAcCC U
BOJIOKOH, HX  IIOJIy4€HHE, CBOWCTBAa U
npumenenue. IloHsTne o0 HeopraHMYECKHX
MOJINMEpaxX U UX MPeICTaBUTEIH.
Jlemoncmpayuu. Konnekuuu «Ilmactmaccey,
«Bonoknay. O6pa3ipl HEOpraHMYeCKHX
MOJINMEPOB — BELIECTB ATOMHOU CTPYKTYPbI

XapakTepru3oBaTh MOJUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS.
Pa3znnuath peakuuu noauMepusanuy u
HOJIMKOHICHCALINH.

OnuceiBaTh BaKHEHIINE IPEICTAaBUTENN
IIacTMacC ¥ BOJIOKOH U Ha3bIBaTh 00JACTH UX
MIPUMEHEHHUS.

VYcTaHaBnMBaTh €JMHCTBO OPraHUUYECKOMN U
HEOpPraHMYECKON XMMUU Ha IpUMepe
HEOPraHMYECKUX MOJUMEPOB

JucniepcHbIe CUCTEMBI

[TonsaTne o nucnepcHol ¢daze u TUCTIEPCHOHHOM
cpene. ArperaTHoe COCTOSIHME pa3Mep YacTHI

XapakTepru30BaTh Pa3JIMYHbIEC TUIIBI
JIMCIIEPCHBIX CUCTEM HAa OCHOBE arperaTHoro




¢da3pl, Kak oOCHOBa JJs  KJIACCH(PUKAIUU
JUCHEPCHBIX CHUCTEM. OMYJIbCUU, CYCIIEH3UH,
a’p030JId — TPYMITBI TPYyOOAUCIIEPCHBIX CHUCTEM,
WX TPEJCTaBUTENU. 30U U TeId — TPYMIbl
TOHKOJUCIIEPCHBIX CHUCTEM, UX MPEICTABUTEIIU.
[TonsiTHe 0 cUHEpe3uce U KOoaryJialuu.
Jemoncmpayuu. Konnexkuuu o6pa3iion
Pa3IMYHbIX JUCHEpPCHBIX cucTeM. CuHepe3uc u

KOAaryJisius
Jlabopamopnsie OnbIMAbL. [Tonyuenue
KOJUIOMJIHOTO  pacTBOpa  KypHHOro  Oenka,
UCCIIEIOBAaHHE €ro CBOMCTB C  MOMOIIBIO
Ja3epHOM  yKa3KM U IPOBEICHHE  €ro
JICHATYPALIUH. [Tonmyuenue AMYIIbCUU
pacTUTENbHOrO Macia M HabOmoJeHue 3a €
pacclOeHHEM. [Tonyuenue CYyCIIEH3UH

«HA3BECTKOBOIO MOJIOKa» M HaOlroneHue 3a eé
ceMMeHTanuen

COCTOSIHUS IUCTIEPCHOM (ha3bl U
JUCTIEPCUOHHOM CpPEIbl.

PackppiBaTh poJib pa3IMYHBIX TUIIOB
JUCTIEPCHBIX CUCTEM B KU3HU MIPUPOJIBI U
o01ecTBa.

[IpoBoauTh, HaOMIOAATH U OMUCKHIBATD
XUMHYECKUN KCIIEPUMEHT

10—21

Tema 2. Xumnueckue peakuuu (12 v)

10—11

Knaccudukanms xumuaecknx
peakuui

Anorponu3anys ¥ U30MEpU3aLMs, KaK peakInu
0€e3 U3MEHEHHs COCTaBa BEIIECTB. AJUIOTPOIUS U
e€ mnpuuunbl. Kiaccupukauus peakuuii 1o
pPa3IMYHBIM OCHOBAHMSAM: IIO YHCIY U COCTaBY
peareHToB M  HpOAYKTOB, 1o (asze, 1O
UCIOJIb30BAHUIO KaTajau3aropa WM (epMeHTa,
no TtermioBoMmy dbhdekry. TepMmoxumuyeckue
YPaBHEHHUs peaKLuil.

Jlemoncmpayuu. PacTBOpeHrE CEPHON KUCTIOTBI
Y aMMHAYHOM CeTUTPhI U (PUKCAIIHSI TETIIOBBIX
SABJICHUU JIJIS1 STUX TTPOLIECCOB

OnpenensiTb NPUHAAIEKHOCTh XUMUYECKOU
peakluy K TOMY WM UHOMY THUITYy Ha
OCHOBAaHMH 110 Pa3JINYHBIX IPU3HAKOB.
OTtpaxxaTh Ha MUCbME TEII0BOM 3 ekt
XUMHUYECKHUX PEAKLUN C TOMOIIBIO
TEPMOXUMHUUYECKUX YPABHEHUM.
[TonTBepk1aTh KOJINYECTBEHHYIO
XapaKTEPUCTUKY IK30- U SJHIOTEPMUYECKUX
peakui pacyéraMu 110 TEPMOXUMUYECKUM
YPAaBHEHUSM.

12

CKOpOCTh XUMHUYECKUX PEAKITUN

@akToppl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XMMHYECKHX PEaKLIMH: MPUPOAA PEarupyroLux
BEIIECTB, TeMIeparypa, IIONIA]Tb ux

YcranaBnuBaTh 3aBUCHMOCTh CKOPOCTH
XUMHYECKON PEAKIMU OT IPUPOJIbI
pearupyrommx BeMEeCTB, UX KOHIIEHTPAIWH,




COIIPUKOCHOBEHHS pPEarupyrolnX BEIECTB, HUX
KOHILEHTpAalLlKs, MPUCYTCTBHE KaTaluzaropa.
[TonstTue o  karamusze. @DepMEHTHI, Kak
OHMOJIOTMYECKHe KaTalu3aTtopbl. MHruOUTOPHI,
KaK «aHTOHMMBbD» KaTaJIu3aTOPOB U UX 3HAUECHHUE.
Jlemoncmpayuu. B3aumoneicTBusi pacCTBOPOB
COJIAHOMU, CEPHOU U YKCYCHOM KHUCIIOT
OJIMHAKOBOI KOHIIEHTPAIMU C OJIMHAKOBBIMHU
KyCOuKaMH (IpaHyJjlaMu) LIMHKA U
B3aMMO/ICHCTBUE OJMHAKOBBIX KYCOUKOB Pa3HbIX
METaJUIOB (MarHus, IMHKa, Keje3a) C paCTBOPOM
COJISTHOM KHCIIOTBI, KaK MIPUMEpP 3aBUCUMOCTH
CKOPOCTH XMMHUYECKHX PEAKIUI OT MPUPObI
BellecTB. B3aumonelicTBrue pacTBOpoB
THOCYJb(aTa HATPUSI KOHIEHTPAIMH U
TEMIEPaTypbl C PACTBOPOM CEPHOM KHUCIOTHI.
MonennpoBaHue «KUIISILETO CIOS.
I'eteporeHnspiii KaTanau3 Ha MpUMeEpe
pa3oKeHus NepoKcua BoAopoia B
MIPUCYTCTBUU AUOKCHA MapTaHIa.
Jlabopamopnsie onvimsi. Vicrionb3oBaHue
HEOPraHMYEeCKUX KaTalnu3aTopoB (cosei xesesa,
MO/INJIA KaJIKsl) U IPUPOJHBIX OOBEKTOB,
coJiepKalInX KaTana3y (CbIpoe Msco,
KapTodesp) s pa3sioKeHUs epOKCcHIa
BOJOpOJA

TEMITEPATYPhI U IUIOMIAAHA UX
CONPUKOCHOBEHHUS.

PackpbiBaTh posib KaTaIU3aTOPOB KaK
(aKTOPOB yBETHMUCHHS CKOPOCTH XUMHUYECKOM
pEaKLny U pacCMaTPUBATh HHIHOMTOPBI KaK
«aHTOHHMMBI» KaTaJlIn3aTOpPOB.
XapakTepu3oBaTh PEPMEHTHI KaK
OMONOrMYeCcKHe KaTann3aTophbl OEIKOBOM
MPUPOJIBI U PACKPBIBATh UX POJIb B IPOTEKAHUH
OMOXMMHYECKUX PEaKIMii Ha OCHOBE
MEXITPEIMETHBIX CBSI3€H ¢ OMOIOTHEH.
[TpoBoaNTh, HAOTIOATH M ONMCHIBATH
XUMHUYECKHI IKCTIEPUMEHT
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OOpaTUMOCTh XMMHUUECKHUX PEAKIIHH.
XUMHUECKOE PABHOBECHE U CITOCOOBI
€ro CMelleHus

Knaccudukanmss XUMHUYECKHUX  PEaKIUid 1O
Mpu3HaKy WX HampaBieHus. llonsarue 00
00paTUMBIX peaKuusx u XUMHAYECKOM

paBHoBecuu. [Ipunnun Jle-Illarense u cnocoOs
CMEIlleHUs] XMUMHUYecKoro paBHoBecus. OOmias
XapaKTepUCTHKA PEaKIMi CHUHTE30B aMMHakKa U
okcuaa cepbl(VI) u paccMoTpeHue ycinoBuit
CMEILEHNUS X PaBHOBECHS HA ITIPOU3BOJICTBE.

Jlemoncmpayuu. CmenieHne paBHOBECHS B
cucreme Fe** + 3CNS™ < Fe(CNS)3

OnuceIBaTh COCTOSTHUSA XUMHYECKOTO
paBHOBECHS U MpeAaraTh CrocoObl ero
CMEIIEHHS B HEOOXOIUMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapaKTEPUCTUKU PEAKIIMU U
npuHiumna Jle-Ilarense.

[IpoBouTH, HAOMIOAATH U ONUCHIBATD
XUMHYECKHH OKCIICPUMCHT




Jlabopamopuvie onvimwl. Vmoctpanus
npaswia bepTosuie Ha MpakTUKE — MPOBEICHUE
peakuuii ¢ 00pa3oBaHUEM OCAJIKa, Ta3a U BObI

14—15 I'mpponus OOparumblii ¥ HeoOpaTUMBIA  TUAPOIHN3BL. | Ompenens Th THUI THAPOIN3a COU Ha OCHOBE
lunponus comeit u ero Tunbl. [uaponus | aHanusa e€ cocraBa.
OpPraHUYECKUX COEIMHEHUI B xuBbIX | KiaccuduuumpoBaTs rugponus conei
OpraHM3MOB, KaK OCHOBa OOMEHa BEILIECTB. | IO KATUOHY U AHUOHY.
[TonsaTue 06 sHEpreTHYEcKOM OOMEHE B KJIETKE U | XapaKTepru30BaTh POJIb THAPOIH3a
POJIU TUIPOIHN3A B HEM. OpPraHMYECKUX COSAMHEHUN, KaK XUMHUYECKON
Jlabopamopuvie onvimsl. icipiTanue OCHOBBI 0OMEHA BEIIECTB U IHEPTUU B KUBBIX
WHJMKATOpaMU CpeJibl PACTBOPOB CoJiei OpranusMax.
Pa3IMYHbIX TUIIOB. [IpoBouTH, HAOTIOAATH M ONMCHIBATH

XUMHUYECKHUH SKCIIEPUMEHT
16 OxucnautensHO-BOCCTaHOBUTENbHBIE | CTeneHb oOkucleHuss U e€ omnpeneneHue 1o | Onpenensarb OKUCIUTEIbHO-
peakuuu dbopMynaM OpraHMYECKUX M HEOPTaHWYECKHX | BOCCTAHOBUTEIbHBIC PEAKIIUH KaK IMPOLECCHI C

BEUIECTB.  ODJNEMEHThl M  BEIIECTBA, KaK | K3MEHEHUEM CTETICHEW OKUCIICHUS AIIEMEHTOB
OKUCIIUTEIM M BoccTaHOBUTENU. [loHSATHE O | BelecTB, y4acTBYIOUIUX B PEAKLUU.
Impoueccax OKHCIEHMST M BOCCTAaHOBIICHUS. | Pa3inuaTh OKHCIUTEND U BOCCTAHOBUTEID,
CocraBieHrne ypaBHEHUN XMMHUYECKUX PEaKUUM | MPOLECChl OKUCIECHUS U BOCCTAHOBIICHHUS.
Ha OCHOBE 3JIEKTPOHHOT 0 OanaHca. Cocrasnars ypasHeHuss OBP Ha ocHOBe
Jlemoncmpayuu. B3aumMoneicTBrie [UHKa ¢ 3JIEKTPOHHOTO OajaHca.
COJISTHOM KHCIIOTOM M HUTpAaTOM cepedpa. [IpoBouTH, HAOMIOAATH U OIIUCHIBATD
Jlabopamopuvie onvimsi. OKUCIUTENBHO- XUMHUYECKHH SKCIIEPUMEHT
BOCCTAHOBUTEJIbHAS PEaKIUs U peakiys oOMeHa
Ha IpUMepe B3aUMOJIEHCTBUS PACTBOPOB
cyneara menu(ll) c sxenesom u pactBopomMm
LIEeJIOYH.

17-18 DNEeKTPOIN3 PACIIIaBOB U XapakTepucTuka IJEKTPOIN3a, Kak | OnuchIBaTh MEKTPOIINU3 KaK OKUCIUTEIHHO-

pactBopoB. [IpakTuueckoe
IIPUMEHEHHE HIIEKTPOIIN3a

OKHUCJIUTEIHHO-BOCCTAHOBUTEILHOTO  Ipoliecca.
OCoOEHHOCTH DJEKTPOJIN3a, MPOTEKAIOIIETO B
pacTBopax  3JEKTPOJIUTOB. [TpakTueckoe
MIPUMCHCHHE ANIEKTPOJIH3a: MOJTyYeHHE
TaJIOTEHOB, BOJOPOJIA, KHUCIOPOAA, MIETOYHBIX

BOCCTAaHOBUTEJIbHBIN IIPOLECC.

Paznuuath 37€KTpoIK3 paciiiaBoB U BOJHBIX
pacTBOpOB.

XapakTepru30BaTh MPaAKTUUYECKOE 3HAYCHHE
EKTPOJIM3a Ha IPUMEPE MOTYUEHUS




MCTAJIZIOB M IIEIOYCH, a TakKe alFOMUHHS
3JIEKTPOJM30M  paciulaBOB M pPacTBOPOB
COCOUHCHHI HATUX JjJeMeHTOB. IloHsATHE O
rajlbBaHOIIACTHKE, raJlbBAaHOCTETHH,
paduHUPOBAHUY IIBETHBIX METAJIIIOB.
Jlemoncmpayuu. KoHCTpynpOoBaHUE MOJEITN
anekTponmzépa. Bungeodparment ¢
MPOMBIIIUICHHON YCTAHOBKH ISl TTOJTYYCHUS
aJTIOMHUHUS

AKTUBHBIX METAJJIOB U HEMETAJIIOB, & TAKKE
rajgbBaHOIUIACTUKH, TAIbBAHOCTETUH,
padUHUPOBAHUY IIBETHBIX METAIIIOB

19 [IpaxTuueckas padora Ne 1. Pemrenne skciepuMEHTANBHBIX 3a7a4 110 TEME [TmanupoBaTh, MPOBOIUTH HAOIIOAATH U
Pemenne skcriepuMeHTaIbHBIX «XHUMHYECKasl PEAKLIUS» ONMCHIBATh XUMUYECKUI IKCIIEPUMEHT C
3aJ1a4 1o TeMe «XUMHuecKas coOII0ICHUEM MTPaBWJI TEXHUKH 0€30I1aCHOCTHU
peakuus»
20 [ToBTOpenue u 06o0IIEHNE TectupoBanme, penieHue 3a/1a4 U YIPOKHEHUH | BBIMOIHATH TECTHI, pemaTh 3a1a4i U
U3Y4EHHOI O 10 TEME YIPaXHEHUS 110 TEME.
[TpoBOIUTH OIIEHKY COOCTBEHHBIX JIOCTHIKECHUH
B YCBOEHUU TEMBI.
KoppektupoBaTh cBOM 3HaHUSI B COOTBETCTBUU
C IUIAHUPYEMBIM PE3YJITaTOM
21 KonTponbnas padora Ne 1 «CtpoeHue BemecTBa. XUMUUECKasi peaKius»
22—30 Tema 3. BemecTBa u ux cBoiicTsa (9 4)
22 Mertainsl dusnueckue CBOMCTBAa METAJUIOB, Kak (QyHKIM | XapakTepu3oBaTh (PU3HMUECKHE M XUMHUYECKUE
UX cTpoeHus. JlegeHue MeTalyioB Ha TPyNIbl B | CBOMCTBA METAIIOB Kak (YHKIUIO CTPOEHUS
TEXHUKE M XUMHHM. XHMHUYECKHME CBOMCTBA | UIX AaTOMOB U KPHUCTAJUZIOB Ha OCHOBE
METAJIOB u IIEKTPOXUMHUYECKUI psn | npeacraBienuit o6 OBP  u  monoxeHus
HanpspkeHnd. [loHATME O  METauIOTEPMUHU | METAUIOB B DJIEKTPOXUMUYECKOM  pAdY
(aIFOMUHOTEPMUHU, MAaTHUETEPMUH U AP.). HaIpsKEHU.
Lemoncmpayuu. Konnexuus MeTauios. Habmtonate 1 onuchIBaTh XUMHUYECKHI
BzaumopeiicTBre KOHIIEHTPUPOBAHHON a30THOM | SKCLIEPUMEHT
KHMCJIOTBI C MEJIbI0. Belbllika TEpMUTHON CMECH.
[Toptper
H. H. bekerosa
23 Hemerannsl. bnaropoausie ras3s Hemerannel kak okuciaurenu. Hemeramnsl kak | OnuceiBaTh 0COOEHHOCTH MOJIOKEHUS

BOCCTAHOBUTEHU. Psif QJICKTPOOTPULATCIIbHOCTH.

HemetasioB B [lepuoanyeckoit Tabmuue /1. 1.




WuepTHBIE iU 01aropoJHbIE ra3bl.
Llemoncmpayuu. Konnekuus HeMeTauloB.
Bcenbika uépHoro nopoxa. BeltrecHenue
TaJIOTEHOB U3 UX PaCTBOPOB IPYTUMHU
raJjloreHaMu

MenieneeBa, CTpO€HUE UX aTOMOB U
KPHCTAJLIOB.

CpaBHUBATH CLIOCOOHOCTH K aJZIOTPOIIHU C
MeTajIaMH.

XapakTepu3oBaTh OOIINE XUMHUUECKUE
cBoiicTBa HeMeTalIoB B cBeTe OBP 1 nx
MOJIOXKEHHUS HEMETAJUIOB B Py
3JIEKTPOOTPHUIIATEIIHHOCTH.

HaOmrogaTh 1 OnMChIBaTh XUMHUUECKUM
AKCTIICPUMEHT

24 Kucnorel Heoprannueckue u Kucnmorst ¢ Touku  3peHus  aromMHO- | COOTHOCUTH MPEACTABUTENCH OPraHnYecKuX U
OpraHUYEeCKue MOJIEKYJISIPHOTO y4eHMs. KHCIOTBI ¢ TOYKHM | HEOPraHMYECKHUX KUCIIOT C COOTBETCTBYIOLIEH
3peHus TEOpUHU ANEKTPOIIUTUYECKON | KTacCU(PUKAIIMOHHON rpy oM.
mucconmanuu. Kucnmorel ¢ Touku  3peHus | OnuchiBaTh 00IIMe CBOWCTBA OPraHUYECKHUX U
npoTOHHOW  Teopuu. OOmMe XUMHUYECKHE | HEOPTaHMYECKUX KHCIOT B cBeTe T/ i ¢
cBoiicTBa kucaoT. Kinaccudukanus KUCioT. NO3ULMHU OKUCIICHUS-BOCCTAHOBJICHUS KATHOHA
Jlabopamopnuuii onvim. UccnenoBanue BOJZIOPO/IA UJIM AHUOHA KUCIOTHOTO OCTaTKA.
KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOHN U OmnpenensiTb 0COOEHHOCTH XUMUYECKUX
YKCYCHOM KHCJIOT KaleJIbHbIM METOZIOM IIPH UX | CBOWCTB a30THOM, KOHIICHTPUPOBAHHOM CEPHOMI
pa3baBIeHUH BOJIOM. U MypPaBbUHOM KUCIIOT.
[IpoBoauTh, HAOMIOATH U OOBACHITH
pe3ynbTaThl IPOBEAEHHOIO XUMHUYECKOIO
JKCIIEPUMEHTA
25 OcHoOBaHMsI HEOPraHUYECKHUE U OcHoBaHMsI ¢ TOYKH  3peHMs  aTOMHO- | OnuChIBaTh HEOPraHMYECKUE OCHOBAHUS B

OpraHUYECKUe

MOJICKYJISIpHOTO yueHus. OCHOBaHHUS C TOYKHU

3peHuUs TEOpUHU AIEKTPOIUTUYECKON
nuccoruanuu. OCHOBaHUSI C TOYKH 3pEHUS
IIPOTOHHOM TEOPHUH. Knaccudukanus
OCHOBaHUI. XuMuyeckme CBOMCTBA

OpPraHUYECKUX U HEOPTraHMYECKUX OCHOBAHUM.
Jlemoncmpayuu. Konnekius menode u
aMHUHOB. B3anmojenicTBre napos
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCJIOTHI 1 aMMHaKa («JIbIM 0€3 OTHS» ).
[Tonyyenne aMmmMuaka U U3y4€HHE €r0 CBOMCTB.
Jlabopamopuvie onvimsi. Ilomyuenue

ceere TO/I.

XapakTepru30BaTh CBOMNCTBA OPraHUYECKUX U
HEOpPraHUYECKUX OECKUIIOPOJHBIX OCHOBAaHUI
B

CBETE IPOTOHHOM TEOPHHU.

[IpoBouTH, HAOMIOAATH U ONUCHIBATD
XUMHYECKUH SKCIIEPUMEHT




HEPacCTBOPUMOTO TUIPOKCUAA U €TO
B3aUMOJEUCTBUE C KUCIIOTOH

26 AMpoTepHbIe COETUHEHUS Heoprannueckue ampoTepHble COSTUHEHHUS: XapakTepu30BaTh OpraHMYECKUe U
HEOPraHWYECKNUE U OPTaHUYECKUE OKCHJIBI M TUAPOKCUABI, — UX CBOMCTBA U HeopraHuyeckue aM(poTepHbIE COSTMHEHMSI KaK
noyrydeHue. AMQpOoTepHbIC OPraHUYECKUE BEIIECTBA C TBOMCTBCHHON (yHKITUEH
COCIUHEHMS Ha IPUMEPE aMUHOKHCIIOT. KHCJIOTHO-OCHOBHBIX CBOMCTB.
[lenTuas! ¥ nentugHast CBS3b. AprymMeHTHpoBaTh CBOWCTBA aMUHOKHCIIOT KaK
Lemoncmpayuu. Paznudnele ciydan aM(OTEPHBIX OPraHMYECKUX COCTUHEHUH.
B3aUMOJCHCTBUS PACTBOPOB COJIEU AIFOMUHUSA PackpsiBaTh Ha OCHOBE MEXKIIPEAMETHBIX
CO HIENIOYBIO. cBsi3el ¢ OMosoruei posib aMMHOKHUCIIOT B
Jlabopamopnwie onvimei. Ilomyuenne OpraHU3alyy )KU3HU
aM(pOTEpHOro I'MJIPOKCUAA U U3YyUEHUE €T
CBOMCTB
27 Comu Knaccupukanus coneit. JKéctkocTh BoAbl U | XapaKTepU30BaTh COJIM OPraHUUECKUX U
criocoObl e€ ycrpanenus. [lepexon xapOoHaTa B | HEOPraHMYECKHX KUCIIOT B CBETE TEOPHU
ruJIpokapOoHaT u obpaTHo. OOLIMEe XUMUYECKHE | IIEKTPOIUTHYECKOM TUCCOMalNu.
CBOICTBA COJIEH. CoOTHOCHUTH MpEeCTaBUTENIEH COJeh
Lemoncmpayuu. Ilomyuenne ;x€CTKON BOBI U OPraHUYECKUX U HEOPraHUYECKUX KUCIIOT ¢
YCTpaHEHHE €€ KECTKOCTH. COOTBETCTBYIOIIEN KJIaCCU(PUKAIIMOHHON
Jlabopamopnvie onvimsi. IIpoBeneHue IPYIIION.
Ka4eCTBEHHBIX PEAKLINHN 10 ONPEICICHUIO XapakTepru30BaTh )KECTKOCTh BOJABI U
COCTaBa COJIU. npeIaraTh Crnocoobl €€ yCTpaHeHusl.
OnuceiBaTh 001IME CBOWCTBA COJIEH B CBETE
TOM.
[IpoBoauTh, HAOMIOAATE U OMUCKHIBATD
XUMUYECKUH DKCIIEPUMEHT
28 [IpakTnueckas padora Ne 2. Pemrenne skcnepuMeHTAIBHBIX 33724 110 TEME: [1nanupoBaTh, MPOBOIUTH, HAOJIIOIATh U
PemeHne skciepuMEHTAIBHBIX «BemecTBa 1 UX CBOWCTBa» ONMCHIBATh XUMUYECKUI KCIIEPUMEHT C
3a1a4 no teme «BemecTBa u ux coOI0ICHUEM MTPABWJI TEXHUKH 0€30IaCHOCTH
CBOMCTBa»
29 [ToBTOpEeHME U 006001IEHNE TEMBI TecTupoBanue, penieHue 3a1a4 U ynpaxHeHUI BBINOAHATE TECTHI, pemarh 3aa4u U

10 TCEMC

YIOPaKHEHUS TI0 TEME.
[TpoBOANTH OLIEHKY COOCTBEHHBIX TOCTHKCHHUI
B YCBOEHUHU TEMBI.




KoppektupoBaTh cBOM 3HaHHS B COOTBETCTBUU
C IUIAHUPYEMBIM PE3yJIbTaTOM

30 KonTponbHas padorta Ne 2 «BemiecTBa u UX CBOWCTBa»

31—34 Tema 4. Xumus u coBpeMeHHOe 001ecTBo (4 1)

31 XuMuyeckasi TEXHOJIOTUS [Tonsitue 0 XUMHUYECKOH  TEXHOJIOTHH. | XapaKTepU30BaTh XUMHUUECKYIO TEXHOIOTHIO
XUMHUYECKUE PEaKLMU B MPOU3BOJCTBE aMMHUAKa | KaK MMPOU3BOAUTEIFHYIO CHITy OOIIECTBA.
u wMeraHoma. OOmas knaccudukaontas | OnuceBaTh XUMHUYECKHE MTPOLIECCHI, JeKaIIHe
XapaKTepUCTHKA peaximii CHHTE32 B | B OCHOBE ITPOM3BOJICTBA AMMHAKa U METAHOJIA,
MIPOM3BOJICTBE 3TUX MPOAYKTOB. HaydHble | ¢ HOMOIIBIO POJHOTO S3bIKA U SI3bIKA XUMUHU.
MPUHIUIIBI, JIEKAI[FEe B OCHOBE IPOW3BOJACTBA | YCTAHABIMBATH AHAJOTHH MEXIY ABYMS
amMmmuaka W MertaHona. CpaBHEHHE JTHX | IPOU3BOJCTBAMHU.
IIPOU3BO/JICTB. ®opmynupoBaTh O0IIME HAYYHBIE TIPUHITHITEI
Jlemoncmpayuu. Moaenyu npOMBIIIITICHHBIX XMMHYECKOT0 IPOU3BOJICTBA
YCTaHOBOK NOJYYCHHUSI CEPHOU KUCIIOTHI U
CHHTE3a aMMHaKa

32 XUMHUECKasi TPAMOTHOCTD KaK MapkupoBKa yIIaKOBOYHBIX MaTEPUAIOB, ApryMeHTHpOBaTh HEOOXOIUMOCTh

KOMITOHEHT 001l KyIbTYpHI ANEKTPOHUKHU U OBITOBOM TEXHUKH, XUMHYECKON TPAMOTHOCTH KaK KOMIIOHEHTa
YeJioBeKa HKOJIOTUYHOTO TOBapa, MPOAYKTOB MUTAHHUS, OOIIEKYIbTYpHOW KOMIIETEHTHOCTH 4€JI0BEKA.

STHKETOK IO YXOJ1y 32 OJICKIOM. YMeTb nosyyaTth He00X0AUMYIO HH(OPMAIIHIO
Jlemoncmpayuu. BuneopparMeHThl U claiibl 0 | ¢ MApKUPOBOK Ha YIaKOBKaX pa3iIMYHbIX
CTETIEHH SKOJIOTNYECKON YUCTOTHI TOBapA. MPOMBIIUICHHBIX U TPOAOBOJIbCTBEHHBIX
Jlabopamopuvie onvimsi. I3yueHne MapKUpOBOK | TOBapOB
Pa3TMYHBIX BUOB MPOMBIIIIEHHBIX U
MIPOJOBOJILCTBEHHBIX TOBAPOB

33—34 IloBTOpeHue u 0000menue kypca. [lonBeneHue HTOroB y4eOHoOro rojaa
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