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IHosicHuTE/IbHASA 3aNIMCKA
Jannas pabovas mporpaMma 3JIEKTHBHOTO Kypca mo XxumMuu s 11 kjaccoB cocraBieHa Ha
OCHOBE:
e ®denepalbHOTO rOCYJApPCTBEHHOT0 00Pa30BaTEIBHOTO CTaHAaPTa CPEJHErO OOIIEeTo
o0Opa3oBaHus,

o OCHOBHOI 00pa30BaTenpHOM MporpaMMoin cpemHero oomero odopasoBanus MBOY
«'umuazus Ne 12y, nporpammoi BOCIMTaHUS;
. aBTOPCKON paboueil mporpammbl mo xumuu i 10-11 kmaccoB nuHUM y4eOHO-

MeToanYeCKrX KomruiekToB: Xumus. 10-11 knace: yueb. mis obmieodpasosar. opranusaimii / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnaakoB. Xumus. 10 kmacc. ba3oBselii ypoBeHb. YU4eOHUK. —
M.: Ilpocsemenue, 2019

[To3naBarenpHas 1€ATEIBLHOCTD IPU U3YUYEHUHU Kypca XMMHUU Ha 6a30BOM YPOBHE HIpaet
BEIYILYIO POJIb B Pa3BUTHUM OCHOBHBIX BHJOB Yy4eOHOW JAEATEIBHOCTH CTAPIIEKIACCHUKOB:
BJIAJETh METOJAaMHU HAy4YHOrO TO3HAHUs, TMOJHO M TOYHO BbIPAXATh CBOM MBICIIH,
XapaKTepU30BaTh, OOBSICHATH, KIAaCCU(PUIMPOBATH XUMUYECKHE OOBEKTHI, paboTaTh B TpyIIE,
apryMEHTUPOBAaTh CBOK TOUKY 3pEHHUs, HAaxXOAWThb, MCIOJIb30BaTh PAa3JIMYHbIE HCTOYHHKHU
MH(OpPMAIMH U NIPEICTABIATh B YCTHOW U MUCbMEHHON PEeUYM pe3y/abTaThl €€ aHaIn3a.

Omna w3 3agady  oOy4yeHHS B CpeOHEH IIKoJIe — ONpelesieHHe JajbHeiIien
00pa3oBaTenbHON TPAEKTOPUH M OTBETCTBEHHOTO BHIOOpA XHU3HEHHOTO M MPO(ECCHOHAIBHOTO
nytd. Jlis pemieHus 3TOM  3aJayd  CTApIUEKJIACCHUKU MPU MU3YYEHHM XUMHUHU JOJIKHBI
UCTIOJIb30BaTh MPHOOPETEHHBI HA YPOKAaX XUMHH OMBIT JAEATEIHHOCTH B MPO(GECCHOHAIBHOM
ctepe u 110001 KU3HEHHON CUTYAIlUH.

CornacHo 00pa3zoBaTeIbHOMY CTaHIApTy, IJIABHBIE yelu npeomema HA YPOBHE CPEIHETO
o0mrero o6pa3oBaHuUs COCTOST:

1) B npuoOpeTeHMH 3HAHWW, YMEHMH M CIIOCOOOB JEATEIBHOCTH, CIIOCOOCTBYIOIINX
(GbOopMUPOBAHUIO LIETOCTHOTO MPEICTABICHUS O MUPE;

2) B pa3BUTHH OIbITA PA3HOOOPA3HOI JEATEIILHOCTH, CAMOIIO3HAHUS H CAMOOIIPE/ICIICHUS;

3) B OCO3HaHHOM  BbIOOpDE  WHIUBHIYyaJbHOW  0OOpa30BaTeNbHON  TPAGKTOPUH U
podecCuoHaTBHOM 1eITETEHOCTH.
bonpmioit Bkiag B JOCTHIKEHHE ATHUX Leled cpenHero oOIiero ooOpa3oBaHUs BHOCUT

u3yuenue Xumuu, KOTopoe Ipu3BaHO odecneuums.

1) ¢dopMupoBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, B KOTOPOH CHCTEMa XUMHYECKHX
3HAHWUH ABIISIETCS €€ BaKHEHIIIMM KOMITOHEHTOM,

2) pa3BHTHE WHTEUICKTYallbHOTO W HPABCTBEHHOTO IIOTEHIMAlA  CTapIICKIACCHHKOB,
¢opMuUpOBaHME y HHUX OHKOJIOTMYECKHM TIPaMOTHOrO B Y4eOHOH U mnpodeccruoHanbHOU
NeSITebHOCTH, a TAKXXe B OBITY;

3) oco3HaHME Yy CTapIICKIACCHUKOB HEOOXOMMMOCTH B Pa3BUTUM XUMHH U XHUMHYECKOM
MPOMBIIIIJIEHHOCTH, KaK MPOU3BOAUTENILHON CHIIBI OOIIECTBA,

4) TOHUMaHWE HEOOXOJMMOCTH Oe30MacHOro OOpalleHUs C BEIIeCTBAMU W MaTepHajaMu,
UCTIOJIb3YEMbIMU B PO(GECCHOHAIBHON U TTOBCETHEBHON KHU3HH.

Ilenamu uszyuenun xumuu A613a10McA.

1) BuIeHHME W TIOHMMAHWE 3HAYMMOCTH XMMHYECKMX 3HAHUH /IS KaKIOro WieHa COIUYMa,
YMEHHE OLIEHUBATh pa3inuHble ()aKThl U SIBJICHUS, CBI3aHHBIE C XUMUYECKUMHU O0ObEKTAMU U
IpoIlecCCaMi Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U OINpPENeNEHHON CHCTEMbI LIEHHOCTEH,
dbopmynupoBaTh U 000CHOBBIBaTh COOCTBEHHOE MHEHHE U YOSKICHUE,;

2) TOHMMaHWE pOJM XUMHU B COBPEMEHHOW €CTECTBEHHO-HAydYHOW KapTUHE MHpa H
WCITOJIb30BAaHUE XUMUYECKUX 3HAHUM I OOBSICHEHUSI 0OBEKTOB M IIPOIIECCOB OKPYXKAIOIIEH
JIEHCTBUTEIIBHOCTU — IIPUPOJHOM, COLIUATILHOM, KYJIIBTYPHOU, TEXHUYECKON CPEJIbI,

3) ¢dopmupoBaHHEe Yy CTApIICKIACCHUKOB TMPH W3YYCHUH XHMHH OMbITA TO3HAHUS U
CaMOIIO3HAHHUSI C TOMOIIBIO KIIFOUEBBIX KOMIETEHTHOCTEH (KIFOYEBBIX HABBIKOB), KOTOPBIE
UMEIOT YHUBEpPCAJIbHOE 3HAUEHHE JJISl PAa3JIMYHbIX BUJIOB JESATEIbHOCTH, — IOUCKA, aHAJIN3a
U 00paboTKH MH(OPMAIMH, U3TOTOBJIEHHE HH(OPMALIMOHHOTO NMPOAYKTA U €ro Mpe3eHTalllH,



NPUHSTUS PEIICHUH, KOMMYHUKAaTHUBHBIX HABBIKOB, O€30MIaCHOTO OOpAIEHHS C BEIIECTBAMU,
MaTepuaJiaMy U TIPOIECCaMU B TIOBCETHEBHOM KU3HH U TPO(HECCHOHAILHOM IeATEeTHbHOCTH.

CogepxaHue Kypca peanusyercs u3 pacu€ra 2 4 B HEICNI0. DTOT JIMMHT BPEMEHU U
00yclaBnuBaeT psJl METOIMYECKHX 0COOCHHOCTEH Kypca.

N3ydyenne xumMuu Ha 0a30BOM YpOBHE alpUOpU HE FOTOBUT CTAPIICKJIACCHUKOB K Claye
EI'D no xumuu. [1osTOMYy B IOCTPOEHUH Kypca UCIIOJIb30BaH AHMPONOUECHMPUYECKUL N0OX00,
py KOTOPOM OOyueHHE MpEeIMETY MPOUCXOAUT Ha OCHOBE Y4€Ta X MHTEPECOB, CKIIOHHOCTEH U
OCOOCHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 h00X00da, TIPU KOTOPOM OOydyeHUE XHUMUU
CTPOUTCS HA OCHOBE IIPUHIIMIIOB U METOJOB [TI03HAHUS CAMON XMMHUH.

Huzkas motuBanus wu3y4eHUS XUMHH OOJBIIMHCTBOM Y4YalllUXCSl T'yMaHUTAapHBIX,
($U3MKO-MaTEeMAaTHYECKUX KJIACCOB M IIKOJ OOycloBiieHa €€ cTaTycoM Kak HenpoQHIbHOU
JUCHUIUIAHBL. [I03TOMY C 1LIebI0 MOBBIIEHUS! HHTEpECa K XMMHHM y TaKUX CTAPIICKIACCHUKOB
IPEIyCMOTPEHO YCUJIEHHE IIPUKIAJHOTO Xapakmepa COIACpKaHUS U  I103HaBATEIbHOU
JESATENIbHOCTH MpU OOYyYEeHUHU NIaHHOTO Kypca, T. €. CBA3M XMUMHH C MOBCEAHEBHOW >KHU3HBIO
yesoBeka. Tak, B Kypce OpraHM4ecKoid XMMHM Ha 0a30BOM YPOBHE IIpe/jiaraerTcsi U3ydeHue
pa3nena «Opranudyeckass XUMUSL U OOIIECTBO», KOTOPBIM 3HAKOMHUT CTapIICKIACCHUKOB C
OCHOBaMHU OMOTEXHOJIOTHUHU U XMMUHU MOJIUMEPOB. A B Kypce 001ell XUMUM B pa3jaene «XUMHUs U
COBpEMEHHOE OOIIECTBO» paccMaTpUBAETCA TeMa «XUMHUYecKas TPaMOTHOCTh, KaK KOMIIOHEHT
o0mield KymbTypbl 4YeloBeKa», (HOPMHUPYETCs YBaKEHHE K MHCTPYKIHSAM IO SKCIUTyaTalluu
OBITOBBIX MPUOOPOB W TpENapaTroB, a C IEeJbI0 MPaBWIBHOTO yXOJa 32 TPUKOTAKHBIMHU
U3JIENUSIMU (YMCTKOW, CTUPKOM, CYIIKOW, YTIOKKON ), — YMEHHE YUTATh UX ITUKETKHU.

Y4eOHbIii MaTepual Kypca XUMHM Ha 0a30BOM YPOBHE H3IIOKEH HE B CYXOM
TUIaKTHIeCKOM (popmarte, a gpopmame cobecedosanus c 0Oy4aIONIMMCS HA OCHOBE peaTu3aIliu
MEXIPEAMETHBIX CBSA3CH ¢ MHUPOBOM XYIOKECTBEHHOM KYIbTYpPOH, TUTEpaTypOid, TUTEPATypOid,
HUCTOPHEH.

bonburyro poiib B HHTErpanuy 3HAHUI CTapIIEKIACCHUKOB MO XUMHH U JPYTUM
npeIMeTaM WrpaioT uiaocogpckue kamezopuu u 3aKoHbl, HapUMEp, 3aKOHBI IEpexoja
KOJIMUECTBEHHBIX OTHOIICHUH B Ka4eCTBEHHBIE, €IMHCTBA U OOPHOBI MPOTUBOMOIOKHOCTEH HIIH
KaTeropusi «OTHOCUTEIBHOCTH HMCTUHB). Tak, B XOA€ AMCKYCCMU O CYTH MHEpPHOJUYECKOIO
3aKOHa ydallluecsl MPUXOJAT K BBIBOJY O MPUYMHHO-CIEICTBEHHOM CBSI3M U3MEHEHHWI CBOWCTB
AJIEMEHTOB U 00pa3yeMbIX MMH BEILECTB OT 3apsiIoB M3 aTOMHBIX sJIep WIM O JBOMCTBEHHOM
NOJIOKEHUH BOJOpOAa B mepuoauyeckoi cucreme. I[Ipu paccMOTpeHHH KiIacCU(pHUKALMU
XUMHUYECKHX 3JIEMEHTOB M OOpa3yeMbIX MMH MPOCTHIX BELIECTB (METaIbl U HEMETAIbl) U
coeTMHEHHIH (OKCHIBI U THIPOKCHU]IBI) HA OCHOBE OTHOCHUTEILHOCTH UCTUHHOCTH O0YyYaroIInuecs
OCO3HAHHO paccMaTpUBalOT 0a30BbIE MOHATUS Kypca: CTPOEHHE aToMa U BUABl XUMHUYECKHX
CBsi3€H, TUIIBI KPUCTANTMUECKUX PEIIETOK U (PU3MUECKUE CBOMCTBA BEIIECTB, aM(OTEPHOCTb.

OauH wyac B HeJeno, OTBEACHHBIM Ha H3Y4YeHHME Kypca, IMPEAroiaraeT IIUpOKoe
UCIIOJIb30BAHUE JIEKWUOHHO-CEMUHADPCKOU (opmbl npoeedeHus y4yeOHvlX 3aHAmMui. ITO
MO3BOJIIET CTapIIEKJIIACCHUKAM HE TOJbKO 3((EKTHUBHO yCBauMBaTh COJAEpXKaHUE Kypca, HO U
TOTOBUT UX K MIPOIOJDKEHNIO 00pa30BaHuUs B BBICILIEH 1IKOJIE, I1e Takas popma npeoliagaer.

1. TlnanupyeMble pe3y/bTaThbl 0CBOCHHS Kypca
OOydyeHue XHMMHHM T1I0 JaHHOMY KYypCy CIOCOOCTBYET JOCTHXKEHUIO OOYJarOIIMMUCS

CIENYIOIUX JIUYHOCHIHBIX PE3YIbMamos:.

1) 4yyBCcTBa TOPJOCTH 3@ POCCHHCKYI0 XHMHYECKYHO HAyKy M OCO3HAHHME POCCHUCKOMN
IpaXXJTaHCKOM UICHTUYHOCTH — 8 YEeHHOCMHO-0OPUEHMAYUOHHOTU chepe;,

2) 0CO3HaBaTh HEOOXOIMMOCTh CBOECH MO3HABATEIBHOMN JEATEIBHOCTH U YMEHHE YIIPABIISTH €I,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHHUIO HAa MPOTSXKEHUU BCEH KU3HU; MOHUMAaHUE
BRXHOCTH HENPEPhIBHOTO 00pa3oBaHusl Kak (akTopy YCIEUIHOH NpodecCHOoHaIbHON U
OOLIECTBEHHON NEATEIbHOCTU; — 8 NOo3HasamenvHoti (KOTHUTUBHOW, MHTEJUIEKTYaJIbHOM)

chepe



3) TrOTOBHOCTH K OCO3HAHHOMY BHIOOPY JasibHEIIEH 00pa3oBaTeIbHOM TPACKTOPHH I CHEPhI
npoecCHOHABHON ACSITETLHOCTH — 8 mpy0osol cepe;

4) HempuATHE BPEIHBIX MPHBBIUCK (KypeHHs, YHNOTPEOJCHHS ajaKorois W HapKOTHKOB) Ha
OCHOBE 3HAHUU O TOKCHYECKOM M HAPKOTHYECKOM [IEHCTBUU BEIIECTB — & cghepe
300posvechepediceHus U Oe30nacH020 00pa3a HCU3HU,

5) ycraHoBieHHE TpeOOBaHUI K BOCHHMTAHUIO M COLMATM3AIMU OOYYAIOIIUXCS KaK YacTh
o0pa3oBaTeNbHOW TPOTPaMMbl W COOTBETCTBYIONIEMY YCWJICHUIO BOCHHUTATEIBHOTO
MOTEHIIaIa IITKOJTBI, 00ecreYeHHIO WHIVNBUIYTA3UPOBAHHOTO TICUXOJIOT0-
NEeIarOrMYeCcKOro CONIPOBOXKICHUS  KaXIIOTO oOyyarorerocs, (bopMHpPOBaHUIO
o0Opa3oBaTenbHOro 0a3uca, OCHOBAHHOTO HE TOJIBKO HA 3HAHUSX, HO U HA COOTBETCTBYIOILIEM
KyJbTYPHOM YPOBHE pa3BHUTHUSl JIMYHOCTH, CO3JAaHUI0O HEOOXOIMMBIX YCIOBHHA Ui €e
camMopeaTn3alny;

Memanpeomemuvimu pe3yibvmamamu OCBOCHUS BBITYCKHUKAMU CpEIHEH IIKOJIBI Kypca

XUMUH SIBIISIOTCS:

1) wucnonvzoeanue OCHOBHBIX METOIOB IO3HAHUs (ONPEICICHUE HMCTOYHUKOB Y4YEOHOH u
Hay4YHOH mH(pOpMaIuy, NoJydeHre 3Toi nHbopMmaluu, e€ aHalu3, U YMO3aKIIOUEHUS Ha €ro
OCHOBE, W3TOTOBJICHHE U Tpe3eHTalMs WH(GOPMALMOHHOTO MPOAYKTA; IPOBEICHUE
JKCIIEPUMEHTa, B TOM 4HCIE€ W B TPOIECCE HCCIENOBATEIbCKON JESTENbHOCTH,
MOJIECTTUPOBAHNE HM3Y4aeMbIX OOBEKTOB, HAOJIONCHHE 32 HUMH, UX H3MEpEeHHe, (QHUKcanus
pe3yJbTaroB) W WX npuMeHenue JUIA TIOHHUMAHUS PA3IMYHBIX CTOPOH OKPYKaroIIeh
JIEHCTBUTCIIFHOCTH;

2) 6radeHue OCHOBHBIMU HHTEIUICKTYAIbHBIMH ONepanusMu (aHalu3 ¥ CHHTE3, CPaBHEHHE H
CUCTeMaTu3anus, 0000IIeHNEe W KOHKpETH3aIus, KIacCCH(PHUKAIMSI W IIOMCK aHaJoroB,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBA3€H, (OpPMYIHMpPOBKA THUIIOTE3, UX TMPOBEPKA H
(GopMyIIMpOBKa BBIBOJIOB);

3) nosuanue OOBEKTOB OKPYKAIOIIEI0O MHpa B IUIAHE BOCXOKICHHS OT aOCTPAKTHOTO K
KOHKPETHOMY (OT OOIIEro uepe3 YaCTHOE K eIUHUIHOMY);

4) cnoco6Hocmb BHIIBUTATH HCU M HAXOAUTH CPENCTBA, HEOOXOIMMBIE ISl X JTOCTHIKCHUS;

5) ymenue HopMyaHpOBATh ST U ONPEACISATh 33/1aud B CBOCH MO3HABATEILHOM EATEIBHOCTH,
OTIpeJIeNIATh CPEACTBA JUIs JOCTUIKEHUS 1ieNiel U pelleHus 3aay;

6) onpedensms  pazHOOOpa3HbIE UCTOYHHUKM  TIONYYCHHS  HEOOXOAMMOW  XMMHYECKOM
UHPOpPMAIIMM, YCTAaHOBJIEHHWE COOTBETCTBUS COAEPKAaHUS W (QOpPMbI MpPEACTABICHUS
UH(POPMAITMOHHOTO TIPOYKTa ayIUTOPHH;

7) ymenue TPOAYKTHBHO OOLIATECS M B3aMMOJACICTBOBATH B MpOLECCE COBMECTHOMN
NEeSITeTbHOCTH, YYHUTHIBATH TO3WIUH APYIHX YYAaCTHUKOB JESTEIBHOCTH, I(PPEKTHBHO
pasperiaTb KOH(IUKTHI;

8) comoerocmb K KOMMyHUKaIMU (TPEICTABIATh PE3yJIBTaThl COOCTBEHHOH MO3HABATEIHHOM
JeSITebHOCTH, CIBIIATh U CIYLIAaTh ONMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIHIO);

9) ymeHnue WCHONB30BaTh CpPENCTBA WH(POPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHIA
(manee — MKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3alMOHHBIX 3a]a4 C
cobmonerreM  TpeOOBaHWW  JPrOHOMUKH,  TEXHHUKH  O€30MACHOCTH,  TUTHEHBI,
pecypcocOepekeHts, IPaBOBbIX U ATHYECKUX HOPM, HOPM MH(POPMAITMOHHON 6€30MacHOCTH;

10) 6r1adenue A3bIKOBBIME CPEACTBAMH, B TOM YHCIIE U SI3BIKOM XUMUU — YMEHHUE SICHO, JIOTUYHO
¥ TOYHO M3J1araTh CBOIO TOUKY 3PEHHMS, UCIIOJIb30BaTh a/IeKBATHBIE SI3BIKOBBIE CPEJICTBA, B TOM
YHCIIe U CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (DOPMYIIBI U YPaBHEHHUS).

Ilpeomemnvimu pe3ynvmamamu N3y4eHrs XMMUU Ha 6a30BOM YpOBHE Ha CTYIEHH CPETHETO
o0m1ero o6pazoBaHus SBISIOTCS CIEAYIOUINE PE3YIbTAThI.

I. B no3naBarteibHOii cdepe:

1. 3wanue (nomumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIMX TEOpUil Kypca
OpraHWYECKOMN 1 O0IIeH XUMHH;



2. ymeHnue HAONIONATh, ONHUCHIBATh, (PUKCHPOBATH PE3yNbTaThl M JI€1aTh BBIBOABI Ha OCHOBE
JEMOHCTPALIMOHHBIX U CAMOCTOSITEIILHO IPOBEAEHHBIX 3KCIIEPUMEHTOB, UCIIOJIB3YS ISl 3TOTO
POIHOM (PYCCKUI MIIM MHOMW) SI3BIK M SI3bIK XUMUU;

3. ymenue KiIaccu(UIMPOBATH XUMUYECKHE IIEMEHTHI, TPOCTHIC BEIIECTBA, HEOPTAaHUUYECKUE U
OpraHUYeCKHEe COCAMHEHUS, XUMHUECKUE MPOLIECCHI;

4.  ymeHnue XapaKTepU30BaTh 00IME CBOICTBA, OIYYEHUE U IPUMEHEHUE H3YUYEHHBIX KJIacChl
HEOPraHMYeCKUX U OPraHUYECKUX BEIECTB U UX BaXKHEUIINUX MpeCTaBUTENICH;

5.  onucvieamb KOHKPETHbIE XMMMUYECKHE PEaKLMM, YCIOBUA MX NPOBEACHUS WU YIPaBICHUS
XUMHYECKUMHU ITPOLECCAMU;

6. ymeHue TPOBOAWTH CAMOCTOSTEIbHBIH XUMHYECKHH OKCIIEPUMEHT W  HaOIIOnaTh
JI€MOHCTPAIIMOHHBIN  SKCIEPUMEHT, (UKCUPOBaThb pPE3yabTaTbl M JA€JarTh BBIBOABl U
3aKJIFOYEHUS 110 PE3YJIbTaTaM;

7.  npocno3upoéams CBONCTBA HEM3YUEHHBIX BEIECTB 10 aHAJIOTUU CO CBOMCTBAMU M3YyYEHHbIX
Ha OCHOBE 3HAHUS XUMUYECKHUX 3aKOHOMEPHOCTEH;

8. ompedensimb WMCTOYHMKM XUMHUYECKOW HH(pOpMALMHU, MONydaTb €€, MPOBOJUTH aHAJM3,
M3TOTaBIUBATh MHPOPMAITMOHHBIN MPOAYKT U MPEICTABIATH €r0;

9. ymemwv nonvzosamuvcsa 00A3aTENBHBIMU CIPABOYHBIMM MaTepuasnamu: llepuoanueckoit

cucreMoii  xumuueckux  anementoB  JI. . MenneneeBa, Tabnuueli  pacTBOPUMOCTH,

UEKTPOXUMHUYECKUM DPSIIOM HANPSHKEHUH METaJUIOB, PAJOM BJIEKTPOOTPULATEIbHOCTH — IS

XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOICTB aTOMOB XMMHMUYECKUX 3nneMeHToB |—IV nepronos

U 00pa30BaHHBIX UMU IPOCTBIX U CIOXKHBIX BEILECTB;

10. ycmanosnenue 3aBUCHUMOCTH CBOMCTB M TNPUMEHEHHUS BAXKHEHIIMX OPTaHUYECKHX

COEMHEHUIN OT UX XMMHMYECKOI'O CTPOEHUs, B TOM YUCIIE U OOYCIOBIEHHBIX XapaKTepOM 3TOr0

CTpoeHus (TIpeeTbHBIM WIH HENPEACTbHBIM) U HATMUUEeM (PyHKIIMOHAIBHBIX TPYIIIL;

11. moodenuposanue MOIEKyll HEOPraHMUECKUX U OPraHUYECKUX BELIECTB;

12. nonumanue XUMHYECKON KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTH LEJIOCTHOW HAyYHOUH

KapTUHBI MUpA.

Il. B neHHoCTHO-OpMeHTaLMOHHON cdepe — (popmHupoBaHHE COOCTBEHHOW MO3MIMH IPU
OLICHKE TOCIEACTBUM IJI1 OKpYXKAloUIeW Cpelpl AESITEIBHOCTH YENIOBEKA, CBA3AHHOU C
MIPOU3BOACTBOM U NE€PepadOTKON XMMUYECKUX MTPOAYKTOB;

M. B TpynoBoii cepe — npogedenue XUMUUECKOTO SKCIIEPUMEHTA; paszeumue HABBIKOB
yu4eOHOW, MPOEKTHO-NUCCIIE0BATENbCKON U TBOPUECKOM JEATENbHOCTH MPHU BHIIOIHEHUH
VHAVBUAYAJIBHOTO IPOEKTA 110 XUMHUH;

IV. B cdepe 310poBoro odpasa :KuU3HU — coOn00eHue TIpaBuil 0€30MacHOro0 O0palleHus ¢
BELIECTBAMM, MaTepuajgaMH; OKa3aHUE IEpBOM MOMOIIM IPHU OTPABIEHUSAX, OXKOrax MU
TpaBMax, MOJYYEHHBIX B pe3yJbTare HapylIeHUs MpPaBUJ TEXHUKH O€30IacHOCTU MpHU
paborte ¢ BeliecTBaMu U J1a00paTOpHBIM 00OPYIOBAHUEM.

2. Conep:xxanue kypca. ba3oBblii ypoBeHb

ConepkaHue Kypca XapakTepus3yeTcsl ILEeJOCTHOCTbIO M CHCTEMHOCTBIO Y4eOHOTro
npeaMeTa, Ha OCBOGHHE KOTOPOTO OTBEIEHO KECTKO JIMMUTHPOBAHHOE y4eOHOE BpEMs.

[TepBas gacTh kypca (10 kimacc) mocBsieHa OpraHUYeCKUM COCTMHEHHM, a Bropas (11
KJIacC) — OOIIe XUMUH.

CTpyKTypupOBaHHE Kypca OpraHHYeCKOM XHMHUU ONpEAeNsercs UIesSIMU TEOpUU
pa3BuBaroIero ooyueHus DnbkoHrnHa U B. B. J[aBbI1oBa M CTaBUT IENBbIO Pa3BUTHE YUAIIUXCS
Henpo(UIbHBIX IO OTHOLIEHHUIO K XMMHH KJIaCCOB CPEACTBAMH y4eOHON AucUMITIUHBL. [ToaTomy
BHAyaJleé pacCMaTPUBAIOTCS KpaTKUe TEOPETHUYECKUE CBEACHUS O CTPOSHMHM, KJIACCH(PHUKALUU U
crocobax (popMUpPOBaHUS Ha3BaHUM OPraHUYECKUX COEIMHEHUH, 00 0COOEHHOCTSAX MPOTEKaHUs
OpPTaHMYECKHUX PEaKIMii B CPABHEHHH C M3YYCHHBIMU B OCHOBHOU MIKOJIE THUIIAMU XMMHUYECKHUX
peakiuii ¢ yyacTueM HeOpraHW4YecKuX BellecTB. Ha HauanmpHOM 3Tare pacKphIBAIOTCS MPUYUHBI
MHOT000pa3usi OpraHu4eCKUX COeTMHEHUH.



[anee paccMaTpuMBalOTCS  OCHOBHBIE  KJIACChl OPTAaHUYECKHX  COCAVUHCHHH  —
YIJIEBOJIOPO/IOB (AJIKAHOB, AJIKEHOB, JTUEHOB, AJIKMHOB, apEHOB) U MX IPUPOJHBIX HCTOYHUKOB
(mpupOIHOro raza, HeTH ¥ KAMEHHOIO YIUIsi). DTO MO3BOJISET 3aKPENUTh OCHOBHBIE MTOJIOKEHUS
TEOPUU XUMHUYECKOTO CTPOEHUSI OpraHUYecKuX coequHenuii A. M. bytieposa.

3areM CBEIEHUs O 3aBHCHMOCTH CBOWCTB OPraHMYECKHX COCOUHEHMM OT UX CTPOCHHS
pa3BUBAIOTCSI IPU PACCMOTPEHUHU KJIACCOB KHUCIOPOACOAEPKALUX COEAUHEHUH (CIUPTOB,
(deHona, anbAEruIoB, KapOOHOBBIX KHCIIOT, CIIOXKHBIX 3(QHUPOB, >KUPOB M YIVIEBOIOB) U
a30TCOJCPKALINX OPraHUYECKHX COCIMHEHUI (aMUHOB, aMHHOKHUCIIOT, OEJIKOB U HYKJICHHOBBIX
KHCJIOT).

Wnero nenenonaraHus, T. €. OTBETAa HAa BOIPOC O POJM OPraHUYECKOH XUMHUH B SKM3HU
COBPEMEHHOI0 OOLIECTBa, pealnu3yeT 3aKJIIOUMTENIbHAs IiaBa Kypca «OpraHuyeckas XUMHs U
oOuiectBo». B Hell oOyuwaromuecs 3HAKOMATCS C TaKMMHU BaXXHbIMH B IIPAaKTHUYECKOM U
OMOJIOTMYECKOM OTHOLICHUM BEIIeCTBAMM M MarepuajgaMM, Kak IUIacTMacChl M BOJIOKHA,
(bepMeHTbI, BUTAMHHBI, TOPMOHBI U JIEKAPCTBA, a TAKXKE C TOCTHKCHUSAMU OMOTEXHOJIOTHH.

Wnen Teopun pa3BUBAIOLIEro 0OyueHHs MOJIOKEHbI U B OCHOBY Kypca oOuieil xumun. Y
CTapIICKIACCHUKOB (OPMHUPYETCS LEIOCTHOE TMPEACTaBICHHE O XHWMHUYECKOW Hayke |
XUMHYECKOM IPOU3BOJICTBE, a TAKKE O €MHON €CTECTBEHHO-HAYYHOU KapTUHE MUPA, B KOTOPOU
XUMHYECKasi KapTUHA MUpa SIBIIIETCA €€ HEOTHEMIIEMOM YacThIO.

B kypce oOmiell xumMuM BHauaje ydamuecs 3HAKOMATCS MOCIEIHUMH JTOCTHKEHUSIMHU B
o0nacTh M3y4eHHs] aToMa, y3HAIOT O COBPEMEHHBIX METO/Aax II03HAHUS CTPOCHUS aroma,
YIIYOJISIOT U PACHIMPSIOT 3HAHMS, [TOJyYEHHbIE B KypCe OCHOBHOM IIKOJIbI, O CTPOCHUU aToMa U
BelecTsa Ha ocHoBe [lepnonnueckoro 3akoHa u Ilepuonmueckoi cucremsl [[. . Menneneesa,
00 0OmMx CBOWCTBaX KJIACCOB OPraHUYECKUX M HEOPraHWYECKHX COEIUHEHUH (KHUCIIOT,
OCHOBaHMW, aM(OTEPHBIX COEAWHEHHI) B CBETE€ TEOPUH IJICKTPOIUTUYECCKON IUCCOIUAINU U
OpoToHHOH Teopuu. J[lanee paccmarpuBaercs KilacCUUKAIMs XHMHYECKUX peakiuil B
OpraHMYECKOM M HEOPraHMYECKOW XMMHHM. 3aBepLIaeT Kypc 3HAKOMCTBO CTapILIEKIACCHUKOB C
HNEPCHEKTUBAMU PA3BUTHUS XMMHUYECKOM HAyKM M XMMHUYECKOTO IMPOU3BOJCTBA, C MpobdieMaMu
OXpaHbI OKpPYXAIOIIEeH cpesibl OT XUMUYECKOT0O 3arps3HEHUS U YTAMU UX PEILICHUSI.

Conep:xkanue kypca. 10 kinacc. ba3oBblii ypoBeHb
Teopua cmpoenusn opzanuueckux coeounenuii A. M. Bymnepoea. IIpeomem
opeanuueckou xumuu. Opzanuyeckue eewjecmea: NPUpPOOHble, UCKYCCMBEHHblE U
cunmemuueckue. OcobeHHOCMU CcOCMABA U CMPOEHUs OpP2aAHUYEeCKUX Belecms.
Bumanusm u eco kpax. Ilouamue 06 yeneeo0opodax.
OcCHOBHBIC  TNOJIOKEHHST TEOPHM  XMMHM4YECKOro crpoenuss bytieposa.
BanentHocth. CrpykTypHble (GOpMynbl — TMOJHbIE M cokpaméHHble. [Ipoctbie
(onuHapHbIe) M KpaTHble (IBOMHBIE M TPOIMHbIE) CBs3U. V3oMepbl U H30MEpHs.
B3aumHoe BIusiHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexotopble o0111e XUMHYECKHE CBOICTBa OPraHMUYECKUX BEIIECTB:
WX TOPEHHE, IUIaBJIeHHe U OoOyriuBaHue. Mojenu (IapoCTep>KHEBbIE U OObEMHBIC)
MOJIEKY]I OPTaHMYECKMX COEAMHEHUH pa3HbIX KiiaccoB. OnpeneseHne 3I1eMEHTHOTO
COCTaBa OPraHMYECKUX COCTUHEHUMU.
Jlabopamopnusie onvimal. 113roTOBIEHNE MOZIETEN OPraHUYECKUX COETUHEHUM.
YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKH
IIpeneasHbie yriesopopoabl. Ankanbl. OnpeneneHue. [omonornueckuil psj ajJkaHOB M €ro
obmas Qopmyna. CrpykTypHas uzomepus yrieponHoil uenu. Pamukansl. Homenknarypa
alKaHoB. XMMHMUYECKHE CBOMCTBA aJIKaHOB: TOPEHHUE, PEAKLUU 3aMEIIEeHUs (raJOreHUpPOBAaHUE),
peaxius pa3ioKeHus: MeTaHa, peakius AeTUAPUPOBaHUS dTaHa.
HenpenenbHble yrineBoaopoabl. AJIKeHbI. OTWIEH. [OMOJOrMYECKMM psAl aJKEHOB.
Homenknarypa. CrpykrypHas u3zomepus. lIpoMbIIUIEHHOE IOJIy4€HHE AJIKEHOB: KPEKUHI U
JNeTUIpUpOBaHUe aJlKaHOB. Peaknusi nerujaparaliuyd 3TaHoja, Kak JabopaTopHBIA crocod
MIOJly4YEHUsI JTUJICHA. Peakuuu npucoenvHeHus: Truaparanus, TI'MAPOraJoreHUpPOBAaHUE,



rajoreHupoBanue, noguMmepusanuu. IIpaBuno  MapkoBHukoBa. OKHUCIEHHE  AJKEHOB.
KauecTBeHHbIE peakliiy Ha HETIPEAEIbHBIE YIIIEBOIOPO/IBI.

Anxanuennl. Kayuykm. Homenknarypa. ConpspkéHHble aueHbl. byrtanuen-1,3, u30mpeH.
Peaxuus JleOGeneBa. Peaknum mnpucoenuHeHHs —ankaaueHoB. Kaydyku: HaTypasbHBINH,
cuHTeTH4Yeckue (OyTaaneHOBbIN, H30MPEHOBHIN ). Bynkanuzamus kaydyka. Peauna. D00HUT.
AJaxuHbl. O0mas XapakTepUCTHKa roMoioruyeckoro psaa. CrocoObl 00pa3oBaHMs Ha3BaHHM
AQJKUHOB. XMMHMYECKHME CBOWCTBA  alETUJICHA: TOPEHHUE, PEaKUMH IPUCOECAUHEHUS:
TUApOrajoreHMpoBaHue, rajloreHupoBanue, ruaparauus (peakuust Kydyeposa), — ero nomnyueHnue
Y IpUMEHEHUe. BUHWIXJIOpUA U €ro MoJIMMepru3anusl B MOJIUXJIOPBUHUIL.

Apenbl. beH30i1, Kak NpeACTaBUTENb APOMAaTHUECKUX YIIEBOJOPOA0B. CTpOEHHE €r0 MOJIEKYIIbI
U CBOICTBa (U3MYECKME U XHMHUYECKHE CBOWCTBA: TOpPEHHE, pEaKlUUU 3aMelleHUus —
raJoreHupoBanue, HuTpoanue. [lonmyuenne u npumMeHeHue OeH3o7a.

Ipuponnpiii 1 monyTrHbli ra3pl. CoctaB nmpupogHoro rasza. Ero HaxokleHwe B HpHUPOJE.
[Ipeumy1iecTBa NMpUPOAHOIO ra3a Kak TOIUIMBA. XMMHYECKas NepepadoTKa IMPUPOJHOrO rasa:
KOHBepcHs, nuponun3. CUHTE3-Ta3 U €ro NpUMEeHEHHE.

[TorrytHBIE Ta3bI, UX cocTaB. IlepepaboTka MOMYyTHOTO Ta3a Ha (ppakiuu: CyXOil ras, mpomaH-
OyTaHOBasi CMeCh, Ta30BbIil OCH3UH.

He¢1b u cnocodbl eé nepepadorku. CocraB HepTu U €€ mepepabOTKa: MEPEroHKa, KPEeKUHT,
pudopmunr. Hedrenponykrsl u ux nomydenue. [lonstue o6 okraHoBOM uymciie. XUMHYECKUE
crocoObI TOBBINICHUS KaueCcTBa OEH3MHA.

KamenHnsblii yrosbr um ero mepepa0orka. KokcoBaHHME KaMEHHOIO YIVISI U €ro HpPOAYKTHI:
KOKCOBBIH T'a3, aMMHauHas BOJIa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. ["a3udukanust KaMeHHOTO YIJIsl.
Jemoncmpayuu. TopeHue npeneiabHbIX M HENPEAENbHBIX YITIEBOJOPOAOB: METaHA, 3TaHa,
anerwieHa. KadecTBeHHblE pEaKIMM Ha HENpeAesbHbIE YINIEBOAOPOJbl: 00eCIBEYHBAHNE
STUJIICHOM M alleTWJICEHOM pacTBOPOB IepMaHraHara Kanmuss U OpoMHO#l Boabl. OTHOIIEHHE
OeH3oia K 3TUM okucaurensm. [lerunparanus stanona. ['uaponus kapouaa kanpuus. Komnexkunn
«Hed1p 1 HedTenponykTh», «KamMeHHBIH Yroib U MPOIYKTHI €ro mepepadoTkmy, «Kayayku.
Kapra none3npix uckonaemoix PO.

Jlabopamopnuvie onvimer. OOHapyXKeHHE NPOAYKTOB TOpeHMs cBedH. VccieqoBaHue CBOWCTB
Kay4qyKOB.

Kucaopon - n a3orconep:kamme OpraHn4ecKue CoeJMHEeHUs

Opnoaromubie cnuptbl. Onpenenenve. @OyHKIMOHANBHAS  TUAPOKCHIIbHAs  TpyIIa.
I'omonornueckuil  psif  HpeNeNbHBIX  OJHOATOMHBIX  CHHMpPTOB. M3omepus mnonoxeHus
¢byHKIMOHANBHOU rpynmnbl. BonoponHas cBs3b. XUMHUYECKHE CBOMCTBA CIIUPTOB. AJbAECTUAHAS
rpynna. Peakuus »stepudukanuu, ciaoxssle 3¢upbl. Ilpumenenue cnuptoB. [leiicTBue
METHJIOBOTO U ATHJIOBOTO CIUPTOB HA OpraHU3M 4eJIOBeKa.

MHoroaroMHble CIMPTHI. DTUIIECHIIMKOIb, KaK MIPEICTABUTENb ABYXaTOMHBIX M IIMLEPHH, KaK
MPEICTaBUTENb TPEXATOMHBIX CUPTOB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI, X
CBOMCTBa, MoJy4YeHue u npumenenue. [lousarue o6 antudpusax.

®enou. CTpoeHue, MoyyeHue, CBOMCTBA U NMpUMEHEeHHe (eHosna. KauecTBeHHbIE peakiuu Ha
¢denon. BzaumHoe BIusiHUE aTOMOB B MOJIEKyJe (peHona.

Aubaeruabl U KeToHbl. DopMmalbleru/l U aueTaibAeruj, Kak IMPeICTaBUTENIHU allbJeTru/I0B,
coctaB MX MoJekyl. (DyHKIMOHaIbHas KapOOHWibHas rpymna. KauecTBeHHBbIE peakiMM Ha
anbaeruabl. CBoiCTBa, MolydeHrne U MpUMeHeHue (GopMabaeruia U auerainpieruaa. Peakuuu
NOJHMKOHIeHcanuu A popmanbaeruaa. [loHsaTue o keToHax Ha IpUMepe aleToHa.
Kap6oHoBble KHCIOTBI. [OMONOTMYECKHI psJl TPECTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KucoT. JKupHble KapOOHOBBIE KHUCIOTHL. XHUMHYECKHE CBOHCTBA KapOOHOBBIX KHCIIOT.
IToyyenue u npuMEeHEHNE MYpPaBBUHOW U YKCYCHOW KUCIIOT.

Caoxuble 3¢pupsbl. Kupsbl. Peakius stepudukanuu. Crnoxusie 3¢upsl. Kupbl, ux cocraB u
ruAponn3 (KUCIOTHBIN U 11en0ouHoi). Mbuta. ['uapupoBanue sx1poB.



YraeBonbl.  YmieBogwsl.  Monocaxapunabl.  [mroko3za  kak  anpaermmocnupt.  CopOur.
MonouHokucinoe u  cnuproBoe  OpokeHue. Dotocunres.  Hucaxapunel.  Caxaposa.
[Tonucaxapuapl: Kpaxmai, HEJUTI0I03a.

AMuHbI. AMUHOrpynna. AMHUHBI IIpeJiebHbIE U apoMaTnueckue. AHwIMH. [lonydyeHne aMuHOB.
Peaknus 3uHuHa. XuMuU4YeCcKue CBOMCTBA U IPUMEHEHUE aMHUHOB.

AMMHOKHUCJIOTBI. AMHHOKHUCIIOTBI, COCTaB WX MOJIGKYJI M CBOWCTBA, KaK aMm(OTepHBIX
OpPraHMYEeCKHX COEIMHEHMM. [TMUMH, Kak MNOpeacTaBUTENb AaMUHOKUCIOT. [lomyuenue
MOJIMIIETUIOB PEAKLIUEN NOJUKOHAeH cauu. [IoHATHE O MENTUIHOM CBSI3H.

beaku. Crpoenne Mojekyn O€lIKOB: TMepBUYHAS, BTOPUYHAs M TPETUYHAs CTPYKTYPHI.
KauecTBeHHbIE peakiy Ha OSNIKH, UX TUAPOIIHN3, JeHaTypauus U Onoiorudeckue QyHKIHu.
Jemoncmpayuu. 1lonydyeHue anpJerujioB OKHUCIEHHEM cnupToB. KaduecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIHPTHI. 3aBUCUMOCTh PACTBOPHUMOCTH ()E€HONAa B BOAE OT TEMIIEpaTyphl.
B3aumoneiictBue ¢ 6pomHoi Bomod u xjopuaom kenesa(lll), kak kauecTBEHHBIC peakiMu Ha
denon. Peakuuu cepeOpsHOTO 3epKaia M CO CBEXKENMONy4eHHbIM Tuapokcuaom menu(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHBIC PeakIuu Ha ampAeruibl. OOpasubl MypaBBUHOM, YKCYCHOM,
NaJbMUTUHOBOM M CTE€APUHOBON KHUCIOT U UX PACTBOPUMOCTD B BOZE. AJIbJIETHIHbIE CBOWCTBA U
CBOMCTBA MHOIOATOMHBIX CIIMPTOB TIIOKO3bI B peakiuu ¢ ruapokcuaom  memu(ll).
Wnentudukanus kpaxmana. KadecTBeHHbIE peakiiny Ha OEIKu.

Jlabopamopnvie onvimpl. CpaBHEHUE CKOPOCTH HCIAPEHUsl BOIBI M 3TaHoJa. PacTBOpUMOCTH
[JIMIEepUHa B BOjie. XUMHYECKHUE CBOMCTBA YKCYCHOM KUCIOTHI. OmnpeneneHue HenpeaeabHOCTH
pactutenbHOoro Macna. WaeHTudukanuss Kpaxmaaa B HEKOTOPBIX MPOAYKTaX MHTAHUS.
M3roroBnenune KpaxMalbHOro KieWcrepa. H3roroBnenue Moxpened MOJIEKYJI aMHHOB.
W3roroBneHne MoJieiau MOJIEKYIbl [NIMLIUHA.

Ilpakmuueckasa paboma. inentudukanus OpraHMueCcKuX COCTUHEHUH.

Opranuveckasi XuMusi 1 001IECTBO

buorexnosorus. I[lepuonsr e€ paszputus. Tpu HampapieHuss OMOTEXHOJIOTHH: TeHHas (WM
TeHETUYECKasl) UHKEHepUs; KIETOuHas WH)KEHepUs; Ouoioruueckas MHxeHepus. [ eHeTnyecku
MomudunupoBanuele opranu3mbel (IMO) wu  TpancrenHas mnpoaykuus. KioHuposaHue.
NmMmoOunmn3oBaHHbIe (EPMEHTHI U UX IPUMEHEHHUE.

Mosmmepsl. Knaccuduxanus nonumepos. VckycCTBEHHbIE MOIMMEpPHI: LIEUTYION, alleTaTHBIN
HIENK, BUCKO3a, 11eJU1o(aH.

Cunrernyeckue nojaumepsl. [Tomumepusanus U NoJTUKOHAEHCAIMS, KaK CIIOCOOBI MOMy4eHUs
nonuMepoB. CuHTeTHYeckue Kaydykd. [lomuctupon, TepIoH U TMONWBUHUIXIOPUA, Kak
npeacTaBuTeNu miactMacc. CHHTETHUECKHE BOJIOKHA: KallpOH, HAJIOH, KeBJap, JIaBCaH.
Jemoncmpayuu. Konnekuun KaydyKkoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U M3JIEJIUH U3 HUX.
®epMEeHTAaTUBHOE pa3JIOKEHHE MEPOKCHIAa BOAOPOAA C IMOMOIIBI0 KaTaja3bl CBEXKEHATEPTHIX
MOPKOBH HJIU KapTOQeEs.

Jlabopamopnusie onvimapl. O3HaKOMJICHHE C KOJUIEKIMSIMH Kay4yKOB, IJIACTMAcC U BOJIOKOH.
Ilpakmuueckas padoma. Pacrio3HaBaHME IIACTMACC U BOJIOKOH.

Conepxanne kypca. 11 kiaacc. ba3oBblii ypoBeHb
CTpoeHue BelecTB
OcHoBHbIEe cBelleHUsI 0 cTpoeHnu aroma. CTpoeHHE aroma: cocTaB sijpa (HYKIOHBI) U
aNeKTpoHHass o0Oosouka. [lomsitue 00 wm3otomax. [loHATHE O XWMHUYECKOM DJEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJIOM sipa.
Iepuonnyeckasi cucreMa xuMudeckux iemeHToB /I. 1. MenaesieeBa B cBeTe cBeTe yUeHUS
0 crpoeHun aroma. Ousnyeckuil cMbIch npuHATOW B Tabmuie J[. . MenaeneeBa CHMBOIMKU:
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa INepuoaa U HoMmepa rpymnmnbl. [IoHsTHE O BaJdeHTHBIX
anekTpoHax. OTobpaxkeHne CTPOSHUs AIEKTPOHHBIX 000JI0UYEeK aTOMOB XUMUYECKUX DJIEMEHTOB C
MIOMOIIIBIO SJIEKTPOHHBIX U 3JEKTPOHHO-TpadhuuecKux GopMyIl.



OObsicHEeHHEe 3aKOHOMEPHOCTEH W3MEHEHHsI CBOWCTB DJIIEMEHTOB B TIEpHOAAX U TPYIIax
MEePUOIUYECKON CUCTEMBI, KaK CJIEJICTBUE UX IEKTPOHHOTO CTPOCHUS. DIEKTPOHHBIE CeMencTBa
XUMUYECKHUX JIEMEHTOB.

CpaBHenue Ilepuonnueckoro 3aKoHa M TeOPUM XMMHUYECKOro CTpoeHusi Ha uiiocodckoi
OCHOBE: IIPEANOCHUIKM OTKpbITUA [leproanueckoro 3aKOHa U TEOPUU XUMHYECKOIO CTPOECHUS
OpPraHUYECKUX COCAUHEHUM; POJIb JUYHOCTH B HUCTOPUM XHMHUM; 3HAUYCHHE IIPAKTUKU B
CTAHOBJICHUH U PA3BUTUU XUMUYECKUX TEOPUM.

HNonnass xuMu4eckasi CBfI3b M HOHHbIE KPUCTAJJIMYECKHe pelIéTKU. KaTnOHbI 1 aHUOHBI: UX
3apsabl U KiacCU(pUKaAIUs MO0 COCTaBy Ha MpocThie U cioxkubie. [IpencraBurenu. I[lonstue o6
WOHHOW XMMHYECKOW cCBsi3u. MOHHas Kpucraumyeckass pemérka W (U3MYecKue CBOWCTBA
BEIIECTB, 00YCIIOBICHHBIE 3TUM CTPOCHUEM.

KoBajienTHasT XxuMHMYecKasi CBSiI3b. ATOMHbIE H MOJEKYJISIpHbIe KPHCTAJIHYECKHE
pemiéTku. [loHsATHE O KOBAJIEHTHOMU CBS3U. DJIEKTPOOTPULIATEIBHOCTD, HETIOISPHAS U NOJIApHAs
KOBaJICHTHBIE CBsI3U. KpaTHOCTh KOBaJIGHTHOM CBsI3M. MexaHu3Mbl 00pa30BaHUsI KOBaJEHTHBIX
CBs3eii: OOMEHHBI W JOHOPHO- akKUenTOpHBbIA. [loJSIPHOCTH MONEKYNbl, KakK CJeICTBUE
MOJISIPHOCTU CBSI3M U T€OMETPUU MOJIEKYNbl. Kpucraimmueckne pemeTkd ¢ STUM TUIIOM CBSI3H:
MOJIEKYJISIpHBIE U aToMHble. DuU3NMYEecKue CBOWCTBA BEIIECTB, OOYCJIOBIECHHBIE THIIOM
KPUCTAJUIMYECKUX PELIETOK.

Mera/uinyeckasas  c¢Ba3b. lloHsATHE O  MeTaUIMUECKOM CBA3M U METALNIMYECKHUX
KPUCTAUIMYECKUX  pemérkax. @u3nyeckue CBOWCTBA METAUIOB HA  OCHOBE ux
KPUCTAJUIMYECKOro cTpoeHud. lIpuMmeHeHnMe MeTasuioB Ha OCHOBE HX CBOMCTB. UEpHble u
LBETHBIE CIIaBBI.

Bonoponnas xmMu4yeckasi ¢Bf3b. MEXMOJEKYIsIpHAs U BHYTPUMOJIEKYIISIPHAST BOJOPOAHbBIC
CBS3U. 3HAYCHUE MEKXMOJIEKYISIPHBIX BOJIOPOIHBIX CBSI3€H B MIPUPOAC U KU3HU YETIOBEKA.
Hoaumepsl. IlonyueHue noOIMMEpPOB pEAKUUSIMH TOIMMEPU3ALUMUA M TOJIMKOHJCHCALUH.
Baxuelimme npencraBUTeN IJIACTMACC M BOJIOKOH, MX MOJYYEHHE, CBOMCTBA U MPUMEHEHHE.
[loHsiTHE O HEOPTAHMYECKUX TOJTUMEPAX U UX MPEICTABUTEIN.

JMucnepcHble cuctembl. [loHsiTe 0 mucriepcHO ¢aze W JUCTIEPCHOHHON cpene. ArperaTrHoe
COCTOsIHME pa3Mmep yacTull ¢a3bl, Kak OCHOBa s KJIACCU(UKAIMUA TUCIEPCHBIX CHCTEM.
DOMyYIIbCHH, CYCIIEH3MH, a’3p030JId — TPYIIbl TPyOOAMCTIEPCHBIX CHUCTEM, HX MPEACTaBUTEIH.
3071 ¥ TeNu — IpyNibl TOHKOJUCIEPCHBIX CUCTEM, UX IpencTaBuTend. [lonsTue o cunepesuce u
KOAryJISIUH.

Hemoncmpayuu. llepruoguueckorn cucteMbl XxuMmMuueckux anemeHtoB [[. M. Menneneesa B
paznuuHbIX Gopmax. Mojesnb HOHHON KPUCTAIITUYECKON PEemETKH Ha IPUMEPE XJIOpU/Ia HATPHS.
MuHnepaisl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIIETKOM: KalIbUUT, rajduT. MoieIn MOJIEKYIISIPHON
KPHUCTAJUIMYECKON PELIETKH Ha MPUMEPE «CYXOTO JIbJIay WIM HOAA U aTOMHOW KPUCTAJIMYECKON
peméTKku Ha MpUMepe anMasa, rpadura uid KBapia. Moaens MomsipHoro o0bEma raza. Moaenu
KPUCTAIUTMYECKUX PEIMIETOK HEKOTOpPhIX MeTauioB. Komiekiuu o0pasioB  pa3iIdyHBIX
JIUCIIepCHBIX cucteM. CUHEpE3UC U Koaryasiuus.

Jlabopamopnsie onvimoi. KOHCTpyHMpOBaHUE MOJEIM METAJUIMYECKOM XHMHUYECKOM CBSI3H.
[TomyueHue KOJJIOUTHOTO PAacTBOpa KypHHOTO O€NKa, UCCIENOBAaHUE €r0 CBOWCTB C MOMOIIBIO
JIA3epHON YKa3KW U MPOBEACHUE €ro JeHarypauuu. [lonydeHne sMyJIbCUU pacTUTENBHOTO Macia
u HaOmomeHue 3a e€ paccioeHueM. [lomyueHue CyCIEH3UM «HM3BECTKOBOTO MOJIOKa» U
HaOJIOAEHUE 3a €€ ceqMMEHTAINEN.

XuMHYeCKHEe peakuuu

Kunaccupukanusi XuMuyecKuX peakiuii. AJIoTpONU3anus ¥ U30MEpHU3allns, Kak peakiuu 0e3
W3MEHEHHUsl COCTaBa BemlecTB. AJuloTponuss W e€ mnpuuuHbl. Knaccudukaius peaxkiuii 1o
pa3IMYHBIM OCHOBAHHUSIM: IO YHCIYy W COCTaBy pPEareHTOB M TMPOAYKTOB, Mo ¢aze, To
WCIIONB30BAaHUIO Karanmu3aTopa win (epMeHTa, mo TemioBoMy 3ddekty. TepMmoxumuyeckue
YpaBHEHUS PEAKLUU.

Cxopocth XuMuYeckux peakiuii. MakTopel, OT KOTOPBIX 3aBUCHUT CKOPOCTh XHUMHYECKUX
peaKkuuii: MpUpoJa pearupyrolux BEUIECTB, TEMIIEpATypa, IUIOLIaAb HUX COIPUKOCHOBEHUS



pearvpyromux BeIIecTB, X KOHIEHTpalus, MPUCYTCTBUE Katanuzaropa. [lonsTue o xaramuse.
DepMeHTHI, KaKk OMOJIOTHYeCKHe KaTalin3aropbl. MTHTHOUTOPEI, KaK «@aHTOHUMED) KaTaln3aTopoB
U UX 3Ha4YEHUE.

XuMHYecKoe paBHOBeCHE U CIOCO0bI ero cMmenleHusi. Kiaccupukaius XUMAYECKUX PeaKIuit
1o MpHU3HaKy uxX HampasieHus. [lonaTue 06 0OpaTUMBIX peakUuax U XMMUYECKOM PaBHOBECHUHU.
[Mpunmun  Jle-lllatenbe u  crmocoOBl CMENIEHUS XUMHYECKOTO PABHOBECHS. OO6mwas
XapaKTepUCTUKa peakIuil cuHTe30B amMmuaka U okcuga cepbl(VI) u paccMoTpeHue ycioBuid
CMEIICHUS UX PABHOBECHS HA MPOU3BOJICTBE.

I'mapoam3. O6paTuMblii 1 HEOOPAaTUMBIN TUAPOIU3bI. ['UapoIu3 coneit u ero tumbl. [uaponus
OpPTaHMYECKHX COEJIMHCHUU B )KMBBIX OPraHU3MOB, KaKk OCHOBa oOMeHa BemiecTB. [loHsTHE 00
SHEPreTHUYeCKOM OOMEHE B KIIETKE M POJIU TUPOJIN3a B HEM.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBbIE peaknuu. CTEeneHb OKUCIEHUS U €€ OIpe/esieHue 1Mo
dbopmynaM OpraHU4YeCKUX U HEOPraHMYECKUX BEUIECTB. DJIEMEHTHI U BEIeCTBa, KaK OKUCIUTENN
u BoccraHoBuTenu. IloHsTe o mpolueccax OKuUciIeHUss M BoccTaHoBieHus. CocTaBieHue
YpaBHEHUN XMMHUYECKHUX PEaKIIMil Ha OCHOBE AJIEKTPOHHOTO OanaHca.

DJIEKTPOJIM3 PACIIABOB U PACTBOPOB JIEKTPOJIHUTOB. XapaKTEpUCTHKA 3JIEKTPOIM3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO mporecca. OCOOEHHOCTH 3JIEKTPOIN3a, MPOTEKAIOIIETO B
pacTBopax 3JeKTpoiuToB. IIpakTHueckoe NPUMEHEHUE 3JIEKTPOJIN3a: MOJIYYEHHE TajOreHOB,
BOJIOPOJIa, KUCIIOPOJa, IIETOYHBIX META/NIOB U IIEJIOYed, a TaKKe alllOMUHHUS DJICKTPOIH30M
pacIulaBOB M PAcTBOPOB COEIMHEHUM JTUX »dieMeHTOB. [loHSATHE O TajJbBaHOIUIACTHKE,
raJbBaHOCTErMH, PAQUHUPOBAHUH LIBETHBIX METAIJIOB.

Jlemoncmpayuu. PacTBOpeHHE CEPHON KHCIIOTHI M1 aMMHUAYHOM CEIUTPBI i (PUKCAIIHUS TETUIOBBIX
SABIICHUN JUIsl 3TUX IMpoleccoB. B3aumoaeicTBus pacTBOPOB COJSHON, CEPHOW M YKCYCHOU
KHCJIOT OJMHAKOBOM KOHILIEHTPAllMU C OJMHAKOBBIMH KyCOuKamH (TpaHylamMH) IHHKa |
B3aMMO/ICWCTBUE OJMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IIMHKA, d>Keje3a) C
pacTBOPOM COJISTHOM KHCJIOTBI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIUU OT
OPUPOIBI BELISCTB. B3aumonelcTBUe pacTBOPOB THOCYIb(ara HATpUs KOHLEHTpALMU U
TEMIEpaTypbl C pacTBOPOM CEpHOM KHUCIOThl. MoOAEenupoBaHUE  «KHUIIALIETO  CIOS».
Hcnonp30BaHNE HEOPraHUYECKUX KaTaIM3aTOpOB (Cojel kenes3a, MOauIa Kalusl) U MPUPOIHBIX
00BEKTOB, COAepKalIUX Karajazy (ChIpoe MsCO, KapTodenb) IS Pa3joKeHUs MepOoKCHaIa
BOJIOpofia. BzauMonelicTBUe IWHKA C COJSHOW KHCIOTOM HHUTpaToM cepedpa, Kak MpUMephl
OKHCITUTEIFHO-BOCCTAHOBUTENIBHOW peakiuii U peakiuu oOmeHa. KoHCTpyHpoBaHHE MOACIH
anekTponusépa. BumeopparMeHT ¢ IpOMBIIIUIEHHON YCTAaHOBKH JIJIsl IOTYYEHUS alFOMUHUS.
Jlabopamopnwsie onvimeul. Vnmoctpanus mnpaBwia beproiie Ha NpakTUKE — MPOBEICHUE
peakiuii ¢ 00pa3oBaHUEM OcaJlka, Ta3a v BoJbl. [ eTeporeHHsblii KaTanu3 Ha pUMepe pa3ioKeHUs
NepoKcua BOJIOpoJia B MPUCYTCTBUU TUOKCHAa MapraHua. CMelleHne paBHOBECUS B CHCTEME
Fe*" + 3CNS™ <> Fe(CNS)s. McnpiTanue MHAMKATOPAMH CPEIbl PACTBOPOB CONMEH pa3IHUHBIX
TUNoB. OKHUCIIUTENbHO-BOCCTAHOBUTENbHASI peakuus U peakuuss oOMeHa Ha MpuMepe
B3aMMO/IelicTBUS pacTBOpoB cyabdara meau(ll) ¢ xene3om u pacTBOPOM IIENIOUH.
Ilpakmuueckaa padoma. PenieHue 5>KCIEPUMEHTAJIbHBIX 337a4 1O TeMe «XHUMHUYecKas
peaKIus».

BemecrBa u ux cBoiicTBa

Metannbl. Ousznueckue CBOICTBA METAIUIOB, KaK (YHKIIUS UX CTpOEHHS. J{eleHre MeTauioB Ha
TPYNIbl B TEXHUKE U XUMHUU. XUMHUYECKHE CBOMCTBA METAJUIOB W DIIEKTPOXHUMHYECCKUU P
HanpspkeHui. [ToHsTHE 0 MeTamIoTEpMUN (ATFOMUHOTEPMUH, MATHUETEPMHUH U . ).
Hemeranubl. baaropoanbie ra3pl. Hewmeramnel kak okucnurenud. Hemeramwibl  kak
BOCCTaHOBUTENH. Psij anekTpooTpuniarensHocT. HEepTHBIE Ui 01aropoHbIe Ta3bl.

Kuciaorsl Heopranuveckume u opraHuveckue. KuCIOTBI ¢ TOYKHM 3peHHUS aTOMHO-
MOJIEKYJISIPHOTO y4eHHsl. KHCIIOTBI C TOUKM 3pEHUS] TEOPHUH IEKTPOIUTHUUECKON TUCCOIUAIUU.
Kucnotrel ¢ Toukm 3peHHS NPOTOHHON Teopuu. OOIMEe XUMHUYECKHE CBOWCTBA KHCIOT.
Knaccudukaruys KUCior.



OcHoBaHusI HeOpraHuyeckue M opraHuyeckme. OCHOBAHMS C TOYKM 3pPEHUS AaTOMHO-
MOJIEKYIISIpHOTO yueHusi. OCHOBaHUS ¢ TOYKU 3PEHUS TEOPUHU AIEKTPOTUTHUECKON TUCCOIUAIINH.
OcHOBaHUS C TOYKH 3PEHHS TPOTOHHOW Teopuu. Kiaccudukanus OCHOBaHUM. XHUMHYECKHE
CBOWCTBA OPraHMYE€CKUX U HEOPTaHUYECKUX OCHOBAHUM.

Am@oTepHble CcOeJUHEHHS] HeOpraHuvyeckue M opraHumuyeckme. Heopranumdeckue
aM(pOTepHBIC COCTMHEHUS: OKCUIBI U THIPOKCH]IBI, — UX CBOWCTBA U MoNydeHue. AMpoTepHbIe
OpraHWYECKHE COCUHEHUS Ha IPUMEPE aMUHOKUCIOT. [lenTuipl 1 nenTuaHas CBs3b.

Coau. Knaccuduxanus comeir. XKécTkocTh Boapl U cmocoObl e€ ycrpaneHus. Ilepexon
KapOoHara B ruApokapOoHar u ooparHo. OOIHE XUMHYECKHUE CBOMCTBA COJICH.

Hemoncmpayuu. Komnexkuuss MerauioB. Komnexkuuss  HemertauioB.  B3aummopelictBue
KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MeIblo. Bcembllika TepMUTHOW cmecu. Bcembliika
4EpHOTO Mopoxa. BrITecHeHWE TaJlOreHOB H3 HX PacTBOPOB JAPYIMMH  rajoreHaMHu.
B3aumopeiicTBue napoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHUCIIOTHI M aMMHaka («IbIM
0e3 orus»). [lonyyenne aMMuaka U U3yuyeHUe €ro CBOMCTB. Pa3nuuHble ciayyan B3auMOICUCTBUS
pacTBOpOB coJiell alfoMUHUA cO 1Enoubto. [lomydyeHue >KECTKOM BOABI U yCTpaHEHUE €€
JKECTKOCTH.

Jlabopamopnuie onvimal. [lonyueHne HEpacTBOPUMOIO THAPOKCUIA U €r0 B3aUMOJACHCTBUE C
KucioTol. McciienoBaHue KOHUIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KHCJIOT
KarelbHBIM METOJIOM TIpH uX pazdaBieHuu Boaou. [lomydenwe amdorepHOro THIpoKcHIa U
M3y4YeHHE ero CBOMCTB. [IpoBenenne kaueCTBEHHBIX PEaKIIUil TI0 OIPEIETICHUIO0 COCTaBa COJIH.
Ilpakmuueckaa pabdoma. PeuieHune SKCIIEpUMEHTANbHBIX 3a4ad 1o Teme «BemectBa u ux
CBOKCTBa».

XuMHs 4 COBpeMeHHOe 00111eCTBO

IIpousBoacTB0 aMMuaka M MerTaHoJsa. [[oHATHE O XMMHUYECKOM TEXHOJIOTMU. XHUMHUYECKUE
peakiuu B MPOU3BOJCTBE aMMHuaka W MeraHona. OOmas kiaccuduKanMoHHas XapaKTepUCTUKA
peakiuil CUHTe3a B MPOM3BOACTBE TUX MPOAYKTOB. HayuHble MpUHIMIIGI, JieXkKAIIHe B OCHOBE
MIPOU3BO/ICTBA aMMHaKa U MeTaHosa. CpaBHEHUE 3TUX MIPOU3BOICTB.

XuMnuyeckasi rpaMOTHOCTh KAaK KOMIIOHEHT oOmiell KyJbTypbl 4ejloBeka. MapKkupoBka
VIIAKOBOYHBIX MAaTe€pUalioB, OJJIEKTPOHUKUA U OBITOBOM TEXHUKH, HKOJIOTUYHOTO TOBApa,
MPOJYKTOB MUTAHUS, ITUKETOK 10 YXOY 32 OJEHKIOM.

Jemoncmpayuu. Mojenb TpOMBIIIEHHON YCTAHOBKHM TOJYYEHHUsI CEPHOW KUCIOThI. Mozenb
KOJIOHHBI CHHTE3a aMMHaka. BujaeopparMeHThl U Claiibl O CTENEHU HKOJOTUYECKON UYHUCTOTHI
TOBapa.

Jlabopamopnvie onvimobi. VI3ydueHue MapKUPOBOK PAa3JIMYHBIX BHJIOB MNPOMBINUIEHHBIX |
MIPOJIOBOJILCTBEHHBIX TOBAPOB.



3. TemaTuyeckoe niaHupoBanue kypca 10 kiacca

(1 u B Hememio, Bcero 34 yaca)

Howm | [ara
Jlara
epa | 1O b XapakTepucTUKa OCHOBHBIX BUJIOB
aKT
YpOK | TIJIaH Tema ypoxka OcHOBHOE cojiep>KaHuE ypoKa NEATEIIbHOCTH O0yJaronuxcs (Ha
nyec
OB | MpOB yYpOBHE Y4€OHBIX JIEHCTBHI)
Kast
/Tl | aHHUIO
1—2 Tema 1. Ilpeamer opranuveckoii xumuu. Teopusi CTpoeHHsI OPraHUYECKUX coeqMHeHn A. M.
bymieposa (2 4)
1 3.09 [IpenmeT oprannyeckoin Oprannyeckue BEIIeCTBa: IPUPOIHbIE, | XapaKTepU30BaTh 0COOEHHOCTH

XUMHHU

MCKYCCTBEHHBIE U CHHTETHYECKHE.
Oco0eHHOCTH COCTaBa U CTPOCHHUS
OpraHUYECKUX BEIIeCTB. Buranmsm u
ero kpax. [lonsitue o0 yrieBogopoaax.
Jemoncmpayuu. 11naBnenue,
OOyTJIMBaHUE U TOPEHUE OPTaHUUECKUX
BelecTB. Moaenu MOJeKyn
OpraHUYECKUX COCTUHECHUN Pa3HbIX

KJIaCCOB (IIapOCTEPKHEBBIC U

COCTaBa ¥ CTPOEHHUSI OPraHUYECKUX
BEIECTB.

KiaccudunmpoBars ux Ha OCHOBE
MPOUCXOXKACHUS U TIepepabOTKu.
AprymMeHTUpOBaTh
HECOCTOSITEIBHOCTh BUTAJIN3MA.
OnpenensiTe OTIANYUTEIBHBIE

0COOCHHOCTH YTJIEBOJIOPOIOB.




o0BEMHBIC). OTpeneneHne EMEHTHOTO
COCTaBa OPraHUYECKUX COCTUHEHUN.
IToptpetsl A. M. Bytiiepoga,

. 5. Bepuennyca, ®. Bénepa

2 7.09 OCHOBHBIE MOJOKEHUS OCHOBHBIE MOJOKEHUS TEOPUU Dopmynuposams OCHOBHBIC
TEOPUU XUMUYECKOTO XUMHUYECKOTO CTPOCHHUS MOJIOXKEHUS TEOPHH XUMUYECKOTO
CTPOCHUS A. M. bytnepoBa. BaneHTHOCTS. CTPOECHUS
A. M. bytnepoBa CrpykrypHbie POpPMYIIBI — MOJHBIC U A. M. bytneposa.
cokpamiénubie. [Ipocteie (oguHapHbie) | Paznuuarh MOHATHUS «BAJICHTHOCTH)
U KpaTHbIC (JIBOMHbBIC U TPONHBIC) U «CTEMEHb OKUCICHUS».
cBsi3U. MI30Mephl 1 H30Mepusl. CocTaBisiTh MOJIEKYJISIPHBIE U
B3auMHoe BiAMsHUE aTOMOB B MOJIEKYJIE. | CTPYKTYpPHbIE (DOPMYJIBI.
Lemoncmpayuu. Iloprpersl KnaccuduimpoBaTh KOBaJIeHTHbBIE
A. M. bytnepona, O. ®pankianja, CBSI3U MO KPATHOCTH.
@. A. Kekyie. OOBACHATH SIBJICHUE U30MEPUHU U
JlabopamopHule onvimel. I3roToBlieHNE | B3aMMHOE BIMSIHUE aTOMOB B
MOJIEJIEW OPTraHUYECKUX COETMHEHUIN MOJIEKYJIE
3— Tema 2. YriieBogopoabl U X NPUPOAHBIE HCTOYHUKH (12 4.)

14




3—4

14.09
17.09

AJKaHbBI

T'omosiornueckuil psAl ajJkaHOB M €T0
oOrmras dbopmyna. CrpykrypHas
U30MepHs yriepoaHo nenu. Pagukans.
Homenknarypa ankaHoB. XHWMHYECKHE
CBOIICTBA aJIKaHOB: TOPEHHE, PEAKIIHU
3aMeIeHUS (ramoreHupoBaHUE),
peakmms pa3IoKCHUsS METaHa, PeaKIlus
JETUIPUPOBAHMS dTAHA.
Jlemoncmpayuu. T'opeHne ankaHoB U3
pe3epByapa ra3oBOM 3aKUT K.
OTHoIIEHNE alTKaHOB K OPOMHOM BOJIE
pacTBOpy IIepMaHTaHaTa Kajusl.
JlabopamopHuvie onvimel. OOHapy)eHUE

IMPOAYKTOB IrOPCHHA CBCUU

OnpenensaTe NPUHAAIEHKHOCTh
COEIMHEHUH K aJlKaHaM Ha OCHOBE
aHajM3a COCTaBa UX MOJIEKYJI.
JlaBaTh Ha3BaHMs aJIKaHAM M0
MEKTyHApOJJHOM HOMEHKIIATYPE.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BOKHEUIINX MPEACTABUTENEH
aJIKaHOB.

HaOntonars xumudeckuit
HKCIEPUMEHT C (PUKCUPOBATH €TI0
pe3ynbTaThl. Pa3nuyares MOHITUA

«TOMOJIOI» U «KU30MCEP»




21.09
24.09

AJKEeHBbI

OtuneH. ['oMonornyeckuii ps aakeHoB.

Homenknarypa. CTpykTypHas
n3oMepus. [IpoMbIILIEHHOE NOTyYeHUE
AJIKEHOB: KPEKUHT U JIETUPUPOBAHUE
ankaHoB. Peakuus aerunaparanuu
ATaHOJa, KaK J1JabopaTopHBIM criocod
MOJy4YeHUd dTHieHa. Peakuuun
MPUCOEANHEHHUS: THIpaTalus,
TUAPOTaJIOT€HUPOBAHHUE,
rajiOr€HUPOBAHUE, TOJIUMEPU3ALINH.
[IpaBriio MapkoBHHKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHbIE peakiuy Ha
HEIPENEIbHBIE YITIEBOIOPOABI.
Jlemoncmpayuu. T'opeHue 3TuieHa.
KauecTBeHHbIE peakny Ha JBOWHYIO
CBsI3b: 00€CIIBEYMBAHUE STUICHOM
pPacTBOPOB MepMaHTraHaTa Kajus U

OpOMHOM BOJIBL.

OnpenensaTe NPUHAAIEHKHOCTh
COEIMHEHM K aJIKeHaM Ha OCHOBE
aHaJIM3a cOCTaBa UX MOJIEKYI.
JlaBaTh Ha3BaHMsI AJIKEHAM I10
MEX1yHapOIHON HOMEHKJIaType.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BOKHEUIINX MPEICTABUTENECH
aJIKCHOB.

HabGmonars XxuMuyeckuit
HKCIEPUMEHT C (PUKCUPOBATH €TI0
pe3yabTaThl

Pa3znuuate NOHATHUS «TOMOJIOT» U

«HU30MCP» AJIA AJIKCHOB




28.09

Anxanuensl. Kayuyku

Homenknarypa. Conpsik€HHbIE TUEHBI.

byranuen-1,3, M30MPEH. Peakiusa
JleGeneBa. Peakiuu NpUCOCTUHEHUS
ankagueHoB. Kaydyku: HarypaJbHBIN,
CUHTETUYECKUE (6yTaueHOBBIN,
M30IPEHOBBIN). BynkaHnuzamus kaydyka.
Pe3una. D00HUT.

Jlemoncmpayuu. Konnekus
«Kayuykn».

JlabopamopHvie onvimoi.

HccnenoBanne CBOMCTB KAy4yKOB

OnpenensiTe MPUHAICKHOCTD
COCIMHECHUH K aJIKaJlueHaM Ha
OCHOBE aHAJIN3a COCTaBa UX
MOJIEKYII.

JlaBaTb Ha3BaHUS aJKEIUEHAM I10
MEKIyHapOJHOM HOMEHKIIATYPE.
XapakTepu30BaTh COCTAaB U CBOMCTBA
BOKHEUIINX MPEACTABUTEICH
aJIKAIUEHOB.

Oco3HaBaTh 3HAYUUMOCTb POJIU
OTEYECTBEHHOI'O YYEHOIO B
MOJYYE€HUH MEPBOTO CUHTETUYECKOTO
KayyykKa.

YcranaBnuMBaTh 3aBUCUMOCTh MEXKITY
CTPOCHUEM U CBOMCTBAMU
MOJIMMEPOB Ha MPUMEPE KaAy4dyKa,

pe3uHBI U 200HUTA

1.10

AJNKUHBI

Oo6mas XapaKTepUCTUKA

romoniornueckoro  psga.  CriocoObl

OHp CACIATh IIPUHAIJICKHOCTD

COGI[I/IHGHI/II‘/JI K aJIKMHaM Ha OCHOBC




oOpa3oBaHMsA  Ha3BaHMW  AJKWHOB. | aHAJM3a COCTABA UX MOJICKYIL.
XuMu4eckue CBOMcTBa  aneTwieHa: | JlaBaTh Ha3BaHUS aJIKMHAM I10
TOpPEHHE, peakUuu [PUCOCTUHEHUS: | MEKIYHAPOAHON HOMEHKIIATYpE.
TUAPOrajJOreHUPOBAHNUE, XapaxkTepu3oBarb COCTAaB, CBOMCTBA
raJIoreHUPOBAHUE, rujparanus | ¥ IpUMEHEHHUE alleTUIICHA.
(peakuust KyuepoBa), — ero nonyuyeHue | YCTaHaBIUMBATh NPUUYUHHO-

U TpUMEHEHHE. BUHWIXJIOPHI W €ro | CIeICTBEHHYIO CBSI3b MEXKIY
NOJIUMEPU3ALIMSL B TTOJIUXJIOPBUHMIL. COCTAaBOM, CTPOEHHEM MOJIEKYI,
Jlemoncmpayuu. IlomydyeHue alieTuieHa | CBOMCTBaMU U TPUMEHEHUEM

peaKuHeﬁ Iruapojan3a Kap61/111a KaJJbuA. | aOCTUIICHA.

I'openue anerunena. KauecrBeHHbie HaOntonats xumuaeckuit
peakIuy Ha TPONUHYIO CBSI3b: AKCIIEPUMEHT C (PUKCUPOBATH €TO
o0OecIIBeYNBaHUE aAllETUIICHOM pE3YNIbTATHI
pPacTBOPOB MEpMaHTraHaTa KaJlusl U Paznuyarh NOHATUSL «TOMOJIOT» U
OpOMHOI BOJIBI. «U30MEP» NSl AIKUHOB

5.11 ApeHnsl bensonn, KaK MPEJCTABUTEINb | XapaKTEepU30BaTh COCTAB, CBOMCTBA
apOMaTUYECKUX YIJIEBOJOPOJIOB. | M MPUMEHEHHE OeH30JIa.

CrpoeHue ero MoJeKyJabl M CBOMCTBA | YCTaHaBIMBATH NPUYHHHO-




(¢u3nYecKue U XMMHYECKUE CBOWCTBA:

ropeauc, pcakuun 3aMCHICHUA —

rajoreHMpoBaHue, HUTPOBAHHE.
[Tony4yenue u npuMeHeHne OeH30J1a.
Jlemoncmpayuu. iccnenoBanue
CBOMCTB O€H30J1a ¢ MOMOIIBIO OBITOBOTO

pactBopuTens «CoIbBEHT

CIEACTBEHHYIO CBA3b MEXKIY
COCTaBOM, CTPOCHUEM MOJICKYI,
CBOMCTBaMH U NIPUMEHECHUEM
OcH30J1a.

HaGmnronars XxumMmuueckuit
AKCIIEPUMEHT C (PUKCUPOBATH €TO

pe3yabTaThl

10

8.11

[IpupoaHBIN U IOy THBIN

ra3bl

CoctaB  mpupomHoro  raza.  Ero

HAX0XKJICHHE B IIPUPOJE.
[IpeumyiiecTBa NPHUPOIHOIO Ta3a Kak
TOTUIMBA. XHUMHUECKas TMepepadoTka
IIPUPOIHOIO Ta3a: KOHBEPCHS, TUPOJIH3.
CuHTE3-Ta3 U €10 NPUMEHEHHE.

COCTaB.

[TommyTHbIE rassl, 170,

[lepepaboTka TmMOMyTHOTO Tra3a Ha
dbpakiuu: cyxou ras, mponaH-0yTaHoBas
CMECh, Ta30BbIl OCH3HH.

Jlemoncmpayuu. Kapra nosje3Hbix

XapakTepu3oBaTh COCTAB U
OCHOBHBIC HaITpaBJICHUS
nepepadOTKH U UCIIONh30BaHMS
MIPUPOTHOTO Ta3a.

CpaBHUBaATh HaXOXJECHHE B IIPUPOJIC
¥ COCTaB MIPUPOTHOTO U TIOMYTHBIX
ra3os.

XapakTepu3oBaTh COCTaB U
OCHOBHBIC HaITPaBJICHUS
nepepadOTKU U UCITOJIH30BaHMS

MOMYTHOTO Ta3a




HUCKomaeMbix PO

11 12.11 Hedtb 1 criocoOs! eé CocraB HedTH U e€ mepepaboTKa: XapaxkTepu3oBaTh COCTaB U
nepepadoTKu NeperoHka, KPEeKUHT, pu(OpMUHT. OCHOBHBIE HaIlpaBJICHUS

HedrenpoaykTsl 1 uX moiryueHue. nepepaboTku HePTH.
[TonsiTHe 00 OKTAHOBOM YHCIIE. Paznuuate HedTsHBIE PpaKkuu U
XUMHYEeCKrEe CIIOCOOBI TTOBBIIICHUS OTUCHIBATh 007aCTH UX IPUMEHECHHS.
KayecTBa OCH3MHA. Oco3HaBaTh HEOOXOAUMOCTD
HHemoncmpayuu. Komnexuusa «HedTh 1 | XUMHYECKUX CIIOCOOOB MOBBIIICHUS
He(TENPOIYKThD», BUACOPPArMEHTHl U | KauecTBa OEH3UHA
cnaiinbl «Ileperonka Hedgtu». Kapra
MOJIE3HBIX UCKOTIaeMbIX PD

12 15.11 KameHHbI# yroib u ero KokcoBaHne KaMEHHOTO YISl W €ro | Xapakrepu3oBaTb OCHOBHBIE

nepepadoTKa

IPOAYKTBI: KOKCOBBIM ra3, aMMHadHas
BOJa, KaMEHHOYIOJIbHAasi CMOJa, KOKC.
["a3uduxanyss KaMeHHOTO YIJIsl.
Lemoncmpayuu. Komnexuus
«KaMeHHBII yrojap ¥ MPOLYKTHI €r0

nepepadoTkn». BuaeodparmenTsr u

MPOIYKTHI KOKCOXUMUYECKOTO
npou3BojicTBa. ONUChIBaTh 00IaCTH
NIPUMEHECHUS

KOKCOBOTO ra3a, aMMHa4YHOM BOJbI,
KaAMEHHOYTOJIbHOW CMOJIBI, KOKCA.

Oco3HaBaTh HEOOXOIUMOCTH




cinanael «Kokcoxummueckoe

IIPOU3BOIACTBO»

FaBI/I(i)I/IKaI_II/II/I KaMCHHOTI'O YIJISA, KaK

aJbTEPHATUBBI IPUPOJHOMY Tas3y.

13 19.10 [ToBTOpEHUE N TecTupoBaHue, pelIeHue 3a1a4 1 BBITIONIHATH TECTHI, peLIaTh 3a1a4u U
0000111eH1E YIPA)KHEHU 110 TEME YIPaKHEHUS 110 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX
JTOCTHKCHHUI B YCBOCHUU TEMBI.
KoppektupoBarh cBOU 3HaHUS B
COOTBETCTBHH C INITAHUPYEMBIM
pe3yABTaTOM

14 22.10 Kontponbnas padora Ne 1 «Teopust ctpoenust oprannueckux coeauHennii A.M. bytieposa. YriieBogopoasn»

15— Tema 3. Kucsiopoa u a3orcoaep:kaiue oprannieckue coeauHenus (14 4)

28

15— | 26.10 OpHOaTOMHBIE CITUPTHI O yHKIMOHAIbHAS ruApokcuibHas | HazpiBaTh criupThl MO

16 29.10 rpymma. ['oMonornueckuii pAI | MEXKIYHAPOIHOM HOMEHKIIATYpE.

[PEAEIbHBIX OJHOATOMHBIX CIIUPTOB.
N3omepus [IOJIOKEHUSA
byHKUMOHaNBHOU Tpynnbl. Bogoponnas

CBsI3b. XMMUYECKUE CBOMCTBA CHUPTOB.

XapakTepu3oBaTh CTPOCHHE,
CBOMCTBa, CIOCOOBI OTYUYEHUS U
o0JlacTu IPUMEHEHUS TPEeTbHBIX

OOAHOATOMHBIX CITMPTOB.




AnpnieruHas rpymma. Peaxuus
sTepuUKaAIIIA,  CIOKHBIE  A(QUPHI.
I[Ipumenenne  crmproB.  JlencTBue
METHJIOBOTO M 3TUJIOBOTO CIHPTOB Ha
OpraHu3M YeJIoBeKa.

Jlemoncmpayuu. OKUCIEHHUE CIUPTA B
anabJCTUI.

JlabopamopHuie onvimel. CpaBHEHUE

CKOPOCTH UCIIAPCHUA BOJAbBI K 3TAHOJIA.

YcTaHaBIMBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEXKIY
COCTAaBOM, CTPOEHHEM MOJIEKYI,
CBOMCTBaMHU U MPUMEHEHUEM
MeTaHoJIa U 3TaHoJa.
Ha0mronaTh, caMOCTOSITENEHO
MPOBOJIUTH U OMUCHIBATH

XUMHYECKUU 9KCIICPUMCHT

17

9.11

MHoroaTroMHbI€ CIINPTHBI

OTWICHIJIMKOIb, KaK IPEJICTaBUTEIb
JIByXaTOMHBIX U DIMIEPUH, Kak
MPEICTABUTENb TPEXATOMHBIX CIUPTOB.
KauecTBennasa peakuus Ha
MHOTOaTOMHBIE CIUPTHI, UX CBOMCTBA,
nosydyeHue u npumenenue. [louarue 06
aHTUpU3ax.

Jlemoncmpayuu. KauecTBeHHas
peakiysi Ha MHOTOaTOMHBIE CIIUPTHI.

JlabopamopHule onvimei.

Knaccugunuposars criupThl 0 UX
aTOMHOCTH.

XapakTepu3oBaTb CTPOCHHUE,
CBOICTBA, CLIOCOOBI MOYYCHUS U
001acTH MPUMEHEHHUS
MHOTOATOMHBIX CITUPTOB.
WNnentuduunpoBars MHOTOAaTOMHBIE
CIHUPTHI C TOMOIIBIO Ka4eCTBEHHOU
peaxiuu.

HaoOmronaTh, caMOCTOSITEILHO




PaCTBOpI/IMOCTB TTIMOCprHa B BOAC

IMPOBOAUTH U OITUCHIBATD

XUMHYECKUU SKCIICPUMCHT

18 12.11 denon CrpoeHue, mOJlydeHUE, CBOWMCTBA H | XapaKTepu30BaTh CTPOCHUE,
npumeHenue (Qenona. KadecTBeHHBIE | CBOWCTBA, CIIOCOOBI MOYICHUS U
peakuuu Ha (enon. B3anmHoe BiusHUE | 001aCTH IPUMEHEHHUs (eHoa.
aTOMOB B MoJieKyie ¢eHoa. Nnentudunuponats GeHOI ¢
Hemoncmpayuu. 3aBUCUMOCTH MTOMOIIBI0 KAYE€CTBEHHBIX PEaKITHH.
pacTBOpUMOCTH (peHoa B BOJIE OT
teMiiepatypsl. Bzaumoneiicteue gpenona | Cobmonars npaBuiia 6€30MacHOTO
¢ OpOMHOIi BOION U XJIOPHUJIOM oOpareHus ¢ peHoIoM
xeneza(lll), kak kauecTBeHHbIE
peaKIuu

19 16.11 AJbAETUBI U KETOHBI dopmanperul ¥ aleTalbIeTu]l, KakK | XapaKTepu30BaTh CTPOCHUE,

NPEICTABUTENN aJbACTUIOB, COCTAB HUX
MOJIEKyJ. OyHKIIMOHAIbHAS

kapOoHWbHag rpynna. KauecTBeHHbIE
peakuuu Ha anpaerunbl. CBOMCTBa,
MOJIy4YECHHE "

IIPUMEHECHUE

dbopmanpaeTHaa W aneTajdbAeruia.

CBOICTBA, CLIOCOOBI MOYYCHUS U
001acTH MPUMEHEHHUS
dbopmanberuia u aleTanpiaeruia.
WNnentudunmpoBars anbIeruibl
MOMOIIIbIO KaY€CTBEHHBIX PEAKIIHII.

Cobmrofarh nmpaBmiia YKOJIOTUYECKH




Peakinu MOJIUKOHICHCALIUK JUIST
dbopmansaeruaa. IlonsTue o KeToOHaX Ha
MIpUMEPE alleTOHA.

Hemoncmpayuu. Peakium cepeOpsaHOTO
3€pKaJia ¥ CO CBEKEMOTYYCHHBIM
ruapokcuaoM menu(ll) mpu
HarpeBaHUM, KaKk KaueCTBEHHBIE

PCaKIH Ha aJIbACTUAbI

IPaMOTHOTO U GE30MacHOTO

oOpaiteHust ¢ GopMalibICTUIOM.

20

19.11

KapOoHOBbIE KUCIIOTHI

Tomosiornuecknii  psi  OPEACIbHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
Kupnsie KHUCJIOTHL. XUMHUYECKHUE
CBOICTBA KapOOHOBBIX KHUCJIOT.
ITonydyeHne U MpUMEHEHUE MYyPABbUHOMN
Y YKCYCHOM KHCJIOT.

Jemoncmpayuu. OGpa3isl MypaBbUHOM,
YKCYCHOM, NaJJbMUTUHOBOU U
CTEApPUHOBOM KHUCIIOT U UX
PacTBOPUMOCTH B BOJIE

JlabopamopHhvie onvimsi. XUMUYECKUE

XapakTepu3oBaTh CTPOCHHUE,
CBOMCTBa, CIOCOOBI OJTYUYEHUS U
o01acTy MPUMEHEHUSI MyPaBbUHON U
YKCYCHOM KHCJIOT.

Pa3nuuats oO1iee, 0ocoOeHHOE U
€IMHUYHOE B CTPOCHUH U CBOMCTBAX
OpraHUYeCKUX (MypaBbUHON U
YKCYCHOM) M HEOpPraHUYECKHUX
KHCJIOT.

Habmronats, mpoBOIUTE, OMUCHIBATH

U (PUKCUPOBATH PE3YJIbTATHI




CBOMCTBA YKCYCHOM KHMCJIOTBI

JIEMOHCTPAIMOHHOTO U
71a060paTOPHOTO XUMHUYECKHIX
OKCTICPUMEHTOB.

Cobmronarh nmpaBmiia YKOJIOTHIECKH
I'PaMOTHOTO U OE30TacCHOTO
oOpatieHus ¢ KapOOHOBBIMH

KHCJIOTaMH

21

23.11

Crnoxxubie 2¢upsbl. JKupbl

Peakmust  srepucduxanuu.  CroxHbie
a¢upsbl. XKupel, ©X cocTaB U TUIPOJIU3
(KUCTIOTHBI W 1IeNIoYHOM). Mbina.
I'mppupoBaHue KUPOB.

Jemoncmpayuu. Komnekuuys CIOXKHbBIX
adupoB. Komnekius sxupoB. OOpasiisl
TBEPAOTO U KUIAKOTO MbLIA.
JlabopamopHvie onvimsi. OnipesieNieHne

HCIIPCACIbHOCTHU PACTUTCIIBHOT'O MacCJjia

OmnucelBaTh peakuu TepuduKanum
KaK o0OparuMoi 0OMEHHBIN ITPOLIECC
MEXIy KHCIIOTaMU U CIIUPTAMH.
XapakTepu3oBaTb CTPOCHHE,
CBOICTBA, CLIOCOOBI MOIYYEHUS U
00acTi MPUMEHEHHUS )KUPOB.
YcranaBnuBaTh 3aBUCUMOCTb MEXKTY
(U3MYECKUMU CBOMCTBAMH KUPOB,
COCTaBOM MX MOJIEKYII U
MPOUCXOXKICHUEM.

Y IPOU3BOJCTBO TBEP/BIX )KUPOB HA

OCHOBC PaCTHUTCIIbHBIX MACCII.




Habmronats, MpoOBOIUTE, ONMMCHIBATH
U QUKCUPOBATH PE3YIIBTATHI
JIEMOHCTPAIIIOHHOTO U
71a00pPATOPHOTO XUMHUUECKHUX

OKCIICPUMCHTOB

22

26.11

VrieBoasl

VYoeBonbl. Monocaxapuabl. [T1roko3a
Kak anpaerugocnupt. Copour.
MOoOJIOYHOKHUCIIOE U CIUPTOBOE
opoxxenue. @orocuntes. Jlucaxapubl.
Caxapo3za. [Tonucaxapuabl: Kpaxmall,
LEJUTHONI03A.

Jlemoncmpayuu. AnbaeruHbie
CBOWCTBA U CBOMCTBAa MHOTOATOMHBIX
CIIUPTOB IIIFOKO3bI B PEAKITUSAX C
ruapokcuom meau(ll).
WNnentrdukamums kpaxmaia.
JlabopamopHvie onvimwi. U3roTOBICHUE
KpaxMaJjbHOTO KJIEUCTEPA.

WNnentudukamms kpaxmala Kak

OnpenensaTs NIPUHAMNICKHOCTD
OPTraHUYECKUX COCTUHEHUN K
YIJIEBOJAM.

Pa3znuuate MOHO-, TU- U
MOJIMCAXaPUJIBI TI0 UX CIIOCOOHOCTH K
TUIPOIINA3Y.

[IpuBOOUTE IPUMEPHI
MPEACTABUTENEN KAXKIOU TPYIIIIbI
YITIEBOJIOB.

HaGntonars, npoBOAUTH, ONMUCHIBATH
1 (PUKCUPOBATH PE3YJIbTATHI
JIEMOHCTPALIMOHHOTO U
71a00PATOPHOTO0 XUMHYIECKHX

AKCIIEPUMEHTOB




KOMIIOHEHTA HEKOTOPBIX MPOAYKTOB

MUTaHUSA
23 30.11 AMUHBI AmuHorpynmna. AMHUHBI nipefenbHble U | OnpenensiTe NPUHAIIECKHOCTD
apomatnueckue. AHuiuH. [lomydeHue | OpraHMYecKOro COeIMHEHUS K
amMuHOB. Peakius 3unnHa. XuMU4yeckre | aMMHaM Ha OCHOBE aHaJli3a cocTaBa
CBOICTBa Y MPUMEHEHHE AMHHOB. €ro MOJIEKYJI.
Lemoncmpayuu. Iloprper H. H. XapakTepu3oBaTb CTPOCHHUE,
3unuHa. Komekius aHuIMHOBBIX CBOMCTBa, CLIOCOOBI OTYUYEHUS U
KpPACHUTEIEH. o01acTy MPUMEHEHHUsI AaHUJIMHA.
JlabopamopHuie onvimel. I3roToBNIEHNE | APryMEHTUPOBATh YyBCTBO
MOJIENIEN MOJIEKYJ]I aMUHOB TOPIOCTH 32 JOCTUKECHUS
OTEYECTBEHHON OPraHUYeCKOU
XUMUH.
Cobnronarh npasuia 0€30MacCHOTO
oOpallleHUs C aHUJIMHOM U
KpacUTEISIMU Ha €r0 OCHOBE
24 3.12 AMUHOKHUCIIOTHI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYa U | OnpeaensiT NpUHAIJIECKHOCTh

CBOMCTBA, KaK amM(pOTEPHBIX

OpPraHUYECKUX COCIUHEHUH. [nuiuH,

OpPraHu4cCKOIro COCAMHCHUA K

AMHMHOKHMCJIOTaM Ha OCHOBC aHaJIM3a




KakK npcaAcTaBUTCIIb AMHWHOKMHMCJIOT.

HOJIy‘-IeHI/IC ITOJIHUIICTU OB peaKuI/Ieﬁ

MTOJIMKOHICHCAIUH. [Tonsatue 0
MENTUIHON CBSI3H.
JlabopamopHhvie onvimul. VI3roToBieHue

MOZACIN MOJICKYJIbI ITTMOIVHA

COCTaBa UX MOJIEKYIL
XapakTepu3oBaTb CBOMCTBA
AMUHOKHUCIIOT Kak aM(pOTEPHBIX
COCIMHEHU.

Paznuyars peakuuu

INOJIMKOHACHCAIIUH U IICIITUAHBIC

CBSI3H

25 7.12 benku Crpoenue MoJekya OeKOB: IepBUYHas, | XapaKTepu30BaTh COCTaB, CTPOCHHUE,
BTOpUYHAS U TPETHYHAS CTPYKTYPHI. CTPYKTYpPY U CBOMCTBa OEIKOB.
KauecTBeHHbIE peakiuu Ha OEIKU, UX Nnentudunuponars OEIKU.
THIPOJIN3, IEHATYpaIus U OnuceIBaTh OMOJIOTOUECKUE
Oouosiornueckre QyHKIIUHU. CBOMCTBa OEJIKOB Ha OCHOBE
Jlemoncmpayuu. KauecTBeHHBIE MEXKIIPEIMETHBIX CBSI3€H XUMUH U
peakIuy Ha OeJIKHU. ounosorun

26 10.12 [Ipaktuueckas padora Ne 1. | Unentudukanus opraHnyecKux [IpoBoauTh, HAOIIONATE U

Nnentudukamus

OPTaHUYECKUX COCIUHEHUN

COEIMHEHNN

OIMMCBIBAaTh XUMHUYECKUI
OKCIICPUMCHT JIA IMOATBCPIKACHUSA
CTPOCHHA U CBOMCTB Pa3IN4YHbIX

OpPraHUYECKUX COCAUHEHUM, a




TaKKC UX HHGHTHq)HKaHHH C

IIOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ

27 14.12 [ToBTOpenue u o6o6meHrne | TecTupoBaHue, perieHUe 3a1a4 U BrInonmHATH TECTHI, peliaTh 3a1a4u
yIpaXHEHHH 110 TeMe U YIIPaKHEHUS 10 TEME.

[TpoBOAUTE OIIEHKY COOCTBEHHBIX
JOCTIKEHUI B YCBOCHUH TEMBI.
KoppexTtupoBarh cBOM 3HAHUS B
COOTBETCTBHUH C IIJIAHUPYEMBIM
pe3ynBTaTOM

28 17.12 KonTtponbhas padora Ne2 «Kucnopon u azorcopepxaliyie OpraHuueCcKue COeTUHEHUSD)

29— Tema 4. Opranuyeckasi XuMusi 1 0011eCTBO (5 4)

33

29 21.12 buorexHonorus Pa3Butue 6morexnonoruu. Tpu OOBSCHATH, UTO TaKOE

HanpaJeHHs] OMOTEXHOJIOTHH: TeHHAs
(MJIM TeHeTHYECKas) HHXKEHEPUS;
KJIETOYHAsl MHKEHEPHs; OUoIoTuYecKas
uHxeHepus. [ enetnuecku
MOJIU(DULIPOBAHHBIE OPTAHU3MBI

(I'MO) u TpaHcreHHast IPOAYKIHUS.

OMOTEXHOJIOTHS, TeHHAs (MU
TeHETHYCCKas ) MHKCHEPHS,
KJIETOYHASI MHKEHEPHSI,
OuoJyornyeckasi HH>XeHepus,
KJIOHUPOBaHHUE, UMMOOMITH30BaHHBIC

dbepMeHTHI.




Knonuposanne. IMMOOMIN30BaHHbBIE
(dbepMeHTHI U UX MPUMEHEHHE.
Jlemoncmpayuu. BuaeodparMeHThI 1
claipl Mo OMOTEXHOIOTUH U

UMMOOUJIN30BaHHBIM (hepMEeHTaM

XapaxkTepu3oBarhb poiib
OMOTEXHOJIOTUHU B PELICHUU
IIPO/IOBOJILCTBEHHOU MTPOOJIEMBI U

COXpPaHCHUM 310POBbs YCIIOBCKA

30 24.12 [Tonumepsl Knaccuduxanus noaumMepos. KnaccudunmpoBars moaumepsl 1Mo
HckyccTBEHHbBIE TOJTMMEPBI: Pa3IMYHBIM OCHOBaHUSM.
LEJUTYJIOU, alleTaTHbIN WENK, BUCKO3a, | Paznuuars UCKYCCTBEHHBIE
uesuogdas. NOJIMMEPBI, KIACCU(PUIUPOBATH UX U
Lemoncmpayuu. Konnexuus WLTIOCTPUPOBATH IpYTIIIbI
noaumepoB. Komiekuns CHHTETHYECKHUX | MTOJIMMEPOB MTPUMEpPaMHu.
NOJIMMEPOB U U3/NINI U3 HUX VYcranaBauBaTh ~ CBA3M  MEXKAY
CBOMCTBAMU IOJIMUMEPOB 51
001acTsIMU UX IPUMEHEHUS
31 11.01 Cunretnueckue nonmumepsl | [lomuvmepusannss u nonukoHaeHcauws, | Paznmuuare  moauMmepusanuoo U
KaK CIocOObl TOJYYEHHUS MOJUMEPOB. | MOJIUKOHIEHCAIHUIO.
Cunretndeckue kayuyku. [lomuctupon, | [IpuBonuts IpUMEPHI ATHUX

Te(l)J'IOH U TIOJIMBUHWIXJIOPHUIA, KaK

MpcaACTaBUTCIIN IIJIaCTMAcCC.

crioco0O0B TTOTYYCHUS TIOJTUMEPOB.

OmnuceiBaTh CHHTCTHYCCKUC




CuHTEeTHMUYECKHE  BOJIOKHA:  KampoH, | KAy9yKH, TJIaCTMAcChl M BOJIOKHA Ha
HalJIOH, KeBIIap, JTaBCaH. OCHOBE  CBsS3M  CBOWCTBA  —
Hemoncmpayuu. Konnexuus IpUMEHEHHUE
CUHTETUYCCKHUX TOJIMMEPOB: TJIACTMACC
Y BOJIOKOH U MU3JICIUN U3 HUX
32 14.01 [Ipaktuueckast padora Ne 2 | Pacno3naBanue miactTMacce U BoJokoH | [IpoBoauTs, Ha0JIIo1aTh u
OTIMCHIBATH XUMUYECKHAM
AKCIIEPUMEHT JJI1 HJECHTU(DUKAITUU
IIaCTMAacC W BOJIOKOH C ITOMOIIBIO
Ka4eCTBEHHBIX PEaKIIHii
33- [18.01 IToBTOpenne u 0600menue kypca. IlogBenenue uToroB yueOHoro rojaa.

34




TemaTnueckoe niianupoBanue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 u B Hememo, Bcero 34 yaca)

Hom | /[lara
XapakTepuCcTUKa OCHOBHBIX
epa 1o
Jlata o BUJIOB JICATEIIBHOCTH
VpOK | IUIaHU Tema ypoka OcHOBHOE cofiep)KaHne ypOKa
dakty oOyyaromuxcs (Ha ypoBHE
OB | poBaH
y4eOHBIX JEHCTBUI)
n/n 15000]
1—9 Tema 1. Ctpoenue Bemects (9 4)
1 21.01 OCHOBHBIE CBE/ICHUS O Crpoenue aroma: coCTaB sijpa ApryMeHTHUPOBATH CIIOKHOE

CTPOEHHUH aToMa

(HYKJIOHBI) Y 3JIEKTPOHHAs
obosnouka. [Tonarue 06 u3zoromnax.
IToHgTHE O XMMHUYECKOM PJIEMEHTE,
KaK COBOKYITHOCTU aTOMOB C
OJIMHAKOBBIM 3apsJIOM SIApa.
Llemoncmpayuu. Iloprpetsl

0. Pesepdopna, H. bopa.
BuneodparMeHThI 1 Cl1aii1bl

«bOJIBIION aIPOHHBIN KOJUIAUIEPY,

CTpOEHHUE aTOMa KaK CHCTEMBI,
COCTOSILEH U3 siApa U
AIIEKTPOHHOM 000IOUKH.
XapakTepu3oBaTh YPOBHU
CTPOEHUS BEIIECTBA.

OnuceiBaTh yCTPOMCTBO U pabOTy

bonbuioro agpoHHOro KoJUIanuaepa




«YpOBHM CTPOCHHUSI BEILIECTBAY

25.01

[lepnonnueckas cucrema
XUMHUYECKHX DIEMEHTOB
J1. 1. MeHpeneeBa B CBETE

YUYCHUA O CTPOCHUHU aTOMaA

@U3NYECKUM CMBICI TPUHATOM B
tabmume /. n. Menneneena
CUMBOJIMKHM: TIOPSJKOBOIO HOMEpa
DIIEMEHTA, HOMEpa Iepuona |
Homepa rpynnbl. Ilomatne o
BaJICHTHBIX AJIEKTPOHAX.
OTtoOpaxkenue CTPOCHHUS
ANIEKTPOHHBIX ~ OOOJIOUEK  aTOMOB
XUMUYECKUX JIEMEHTOB C IIOMOILBIO
IEKTPOHHBIX 51 IEKTPOHHO-
rpaduyeckux Gopmyil.

OObsicHeHHe 3aKOHOMEPHOCTEN
W3MEHEHUSI CBOWCTB DJJIEMEHTOB B
nepuoaax 17} rpynmnax
IIEPUOIUYECKOM  CHCTEMBI,  Kak
CJIEICTBUE 170:¢ AIIEKTPOHHOTO
CTPOEHHUsI. DJIEKTPOHHBIE CEMENCTBA

XUMHWYCCKHX 2JICMCHTOB.

OnuceIBaTh CTPOEHUEM aTOMa
XUMHUYECKOTO JIEMEHTa Ha
OCHOBE €10

IIOJIOKEHHUS B IIEPUOIUYECKON
CUCTEME

. 1. Menpeneena.
3anuchIBaTh NIEKTPOHHBIE U
AIIEKTPOHHO-TpapUyYECKHe
bopMynbl XUMUYECKUX
AIIEMEHTOB.

OnpenensaTte OTHOLIEHUE
XUMHUYECKOTO JIEMEHTA K
ONPEACIEHHOMY NIEKTPOHHOMY

CEMENCTBY




Hemoncmpayuu. Paznunsie popmbl
ITepuognueckor CUCTEMBI
XAMHAYECKUX daemeHToB . U.
Menpeneesa. [loprper /1. H.
Menneneena.

JlabopamopHvie onvimoi.
MopenupoBaHu€e OCTPOCHUS
[Teproguueckor CUCTEMBI C

IIOMOIIBIO KAPTOUCK

28.01

CpaBnenue [lepuoanueckoro
3aKOHA U TEOpUHU
XUMHUYECKOTO CTPOCHHUS Ha

dbunocodckoii ocHOBE

IIpennocbuIKu OTKPBITUS
Ilepronnueckoro 3akoHa W TEOPUHU
XUMHYECKOTO CTPOECHUS
OPraHUYECKUX COCIWHEHUH; pOJb
JUYHOCTA B  HUCTOPHUM  XUMUHU;
3HAQUYEHHUE NPAKTUKU B CTAHOBJIECHUU
Y Pa3BUTUU XUMHUYECKUX TEOPUH.
Jlemoncmpayuu. 1loptpersr . W.

MenneneeBa u A. M. bytneposa

[IpencraBiATh pa3BUTHE HAYYHBIX
TEOPHUM 1O CIIMPAJIA HA OCHOBE
TpEX POpMYITHPOBOK
ITeproguueckoro 3akoHa u
OCHOBHBIX HalpaBJICHUN
Pa3BUTHS TEOPUU CTPOCHHUS
(XMMHUYECKOTO0, JIEKTPOHHOTO U
MPOCTPAHCTBEHHOIO).
XapakTepu3oBaTh poJib MPAKTUKU

B CTAHOBJICHHUHA U PAa3BUTHHU




XUMHUYECKOU TEOPHH.
ApryMEHTUPOBaTh YyBCTBO
TOPAOCTH 32 JOCTUKEHHS
OTEUYECTBEHHOW XMMUU U BKJIA]]

POCCHUICKUX YYEHBIX B MUPOBYIO

HayKy

1.02

HMonnas xumMuueckas CBsI3b U
HOHHBIC KPUCTAININYCCKUC

PELIETKH

Karnonsl u aHMOHBI: WX 3apsapl U
Kiaccuukamuss 1O COCTaBy Ha
MPOCTHIE 51 CJIO’KHBIE.
IIpencraBurenmy. [Tousatue 00
VOHHOW XMMHUYECKOW CBs3U. MloHHas
KpHUCTaUIn4ecKas peleTKa 51
dbu3MYecKue CBOWCTBA  BEIECTB,
00yCJIOBJICHHBIE 3TUM CTPOCHHUEM.
Jlemoncmpayuu. Moaens HOHHOMN
KPUCTAJUINYECKON PEMIETKU Ha
MIpUMEPE XJIOPUJIA HATPHUSL.
Munepaibl ¢ 3TUM TUIIOM

KPUCTAJJINYECKON PEIIETKON:

XapakTepu30BaTh HOHHYIO CBS3b
KaK CBA3b MEXKJ1y HOHAMHU,
00pa3yrouMMucs B pe3yabpTare
OTJa4¥ W NMpUEMa SIEKTPOHOB
aTOMaMH WJIH IpyniaMy aTOMOB.
OnpenensaTs NIPUHAMICKHOCTD
VIOHOB K TOM WJIA UHOU TPYIIIE Ha
OCHOBAaHUWU HX 3apsijJia U COCTaBa.
XapaxkTepusoBarb PU3NUECKUEC
CBOMCTBA BELIECTB C MIOHHOU
CBA3BI0, KaK (DYHKIIUIO BU]IA
XUMHYECKOU CBSI3U U THIA

KPUCTAJUIMYECKON PEIIETKN




KaJIbIIUT, I'aJIUT.

4.02

KoBaneHTHass xumudeckas
CBS13b. ATOMHBIE U
MOJIEKYJISIPHBIE

KpUCTAJUIMICCKUC pCHIéTKI/I

IloraTne O KOBAJIECHTHOM CBS3H.
DIEeKTPOOTPUIIATETBHOCTb,
HENOJIApHAs u MOJIsIpHAs
KOBAJICHTHbIE  CBsi3M.  KpaTHOCTh
KOBAQJICHTHOM CBS3HM. MeXaHU3MBI

0o0pa30BaHusl KOBAJIECHTHBIX CBSI3EH:

OOMEHHBIH u JIOHOPHO-
aKIEIITOPHBIH. [TonmsaprOCTB
MOJICKYJIBI, Kak CIIeICTBUE

MOJSIPHOCTH CBSI3M M T€OMETPUU
MOJICKYJIBI. Kpucrammueckue
pPELIETKA C OTUM THUIIOM CBSI3H:
MOJICKYJISIPHbIE u aTOMHBIE.
du3nyecKue CBOMCTBA  BEIICCTB,
00yCIIOBJICHHBIC TUTIOM
KPUCTAJNINYECKUX PELIETOK.
Jlemoncmpayuu. Monenu

MOJIEKYJISIPHOM KPUCTAJUINYECKON

OnuchIBaTh KOBAJICHTHYIO CBSI3b,
KaK pe3ysbTaT o0pa3oBaHuUs
OOITUX IEKTPOHHBIX MMAp UM KaK
pe3yabTaT nepeKkpbIBaHUs
AIIEKTPOHHBIX OpOUTaJIEH.
Knaccuduumposath
KOBaJICHTHBIE CBs13U 110 DO,
KpPaTHOCTH U CIOCO0Y
MEPEKPBIBAHUS AIEKTPOHHBIX
opOuTaJICH.

XapaxkTepusoBarb PU3NUECKUEC
CBOMCTBA BELIECTB C KOBAJICHTHOM
CBSI3b10, KaK (PYHKIIHIO
KOBAJICHTHOM CBSI3U W TUIA

KPUCTAJUIMYECKON PEIIETKN




PELIETKHA HA IPUMEPE «CYXOTO JIbAA»
WJIY M0J1a ¥ aTOMHOM
KPUCTAJUIMYECKOU PEIIETKU Ha
npuMepe aaMasa, rpaguTa Win
KBapia. Mojenb MoJIIpHOTO 00bEéMa

rasa

8.02

MeTammnyeckas XuMuueckas

CBA3b

[ToHsiTHE O METAINTMYECKON CBA3U U
METAJUIMYECKUX  KPUCTAUIMYECKUX
pemérkax. @dusnueckue CBOMCTBA
METaJIOB Ha OCHOBE ux
KPUCTAJTINYECKOTO CTPOCHMUS.
[IpuMeHeHnE METaIOB Ha OCHOBE
MX CBOWCTB. YEpHBIE M LBETHBIE
CILJIABBI.

Jlemoncmpayuu. Moaenu
KPUCTAJUIMYECKUX PELIETOK
METAJLJIOB.

JlabopamopHuie onvimei.

KoHnctpynpoBanue mogenu

XapakTepu3oBarhb
METaJUTMYECKYIO CBSI3b KaK CBA3b
MEK]ly HOH-aTOMaMHU B MeTajuiax
Y CIUIaBax MOCPEICTBOM
0000111eCTBIEHHBIX BaJICHTHBIX
AJIEKTPOHOB.

OOBICHATH CIUHYIO TIPUPOAY
XUMHYCCKHUX CBI3CH.
XapakrepuzoBarh (pU3NUECKUE
CBOMCTBa METAJIJIOB, KaK
(YHKIMIO METAJUTMYECKOU CBSI3H
U METaJJINYECKOM

KPUCTAJUIMYECKON PEIIETKN




METAJUTUYECKON XMUMUUYECKOU CBI3U

15.02 Bonoponnas xumuueckas MexmoiexkynsapHas u XapakTepu3oBaTh BOAOPOAHYIO
CBSI3b BHYTPUMOJIEKYJISIpHAsE  BOJOPOJHBIC | CBA3b KaK OCOOBIN THIT
CBSI3H. 3HAYCHHUE MEKMOJIEKYISIPHBIX | XUMUYECKOU CBSI3H.
BOJIOPOAHBIX CBsi3ed B mpupone u | Paznuuars MeXMOIEKYISIPHYIO U
JKU3HH YEJIOBEKa. BHYTPUMOJIEKYIISIPHYO
Jemoncmpayuu. BuneohparMeHTBl | BOJOPOIHBIE CBSI3H.
u cinaiibl «CTPYKTYpbI O€TKay. PackpbiBaTh poiib BOJOPOIHBIX
JlabopamopHnuie onvimai. CBSI3€H B OpPTaHHM3AIlN MOJICKYIT
Jenaryparus O6enka ouonoaumMepoB, — 6enkoB 1 JTHK,
— Ha OCHOBE MEXIPEIMETHBIX
CBs3el ¢ Ouosioruen
18.02 [Tonumepsl [TonyueHne MNOJMMEPOB peaKUUSIMU | XapaKTEPU30BaTh MOJIUMEPHI KaK

MOJIUMEPU3ALUN 5
MOJIMKOHJICHCAIINH. Baxxneiimme
MPEJICTABUTEIIN II1acTMace u

BOJIOKOH, UX IIOJy4YE€HUE, CBOWCTBA U
IIPUMEHEHHUE. [TonsTue 0

HCOPraHNMYCCKUX IIOJIMMCpAx H HX

BBICOKOMOJIEKYJIIPHBIE
COCIMHCHHS.
Paznuuare peakiun
MOJIMMEPU3ALINHU U
MOJUKOHJICHCAIIUH.

OnuceiBaTh BaXKHEUIIINE




MNpCACTAaBUTCIIN. MMpCACTAaBUTCIIN IIJIACTMACC U

Hemoncmpayuu. Konnexiuu BOJIOKOH M Ha3bIBaTh OOJACTH UX
«[Tmactmaccey, «BomokHay. IPUMCHCHUSL.

OO6pa3ibl HEOPraHUYECKUX YcTaHaBnuBaTh €IMHCTBO
MOJTUMEPOB — BEIIECTB AaTOMHOM OpPraHUYECKOW U HEOPTAHUYECKOU
CTPYKTYpbI XUMUH Ha TIPAMEPE

HCOPraHN4YCCKUX ITOJUMEPOB

22.02 JluciepcHbIe CUCTEMBI [Tonarne o paucnepcHo (asze u | XapaKTepu3oBaTh Pa3IuUHbIC
JTUCTIEPCUOHHON cpejie. ArperaTHoe | TUIbI JUCIIEPCHBIX CUCTEM HA
COCTOSIHHE pa3Mep 4acTuil Ppa3bl, KaK | OCHOBE arperarHoro COCTOSHUSA
OCHOBa TUIS KJaccudukanuu | aucrnepcHoi dasbl u
JIUCIIEPCHBIX CHCTEM. OMYJIBbCHH, | IUCTIEPCUOHHOU CPEIBI.
CYCIICH3UH, a’po30Jii — Tpymnibl | PackpbIBaTh posib pa3iuyHbIX
rpyOOMCIIEPCHBIX ~ CHUCTEM,  HX | TUIIOB JUCIEPCHBIX CHCTEM B
MPENCTaBUTEIA. 30 W Teld — | KU3HH NMPUPOIBI U 00IIECTBA.
TpyHIbl TOHKOJIMCIIEPCHBIX cucteM, | [IpoBoauTh, HabmrOnaTs u

ux TpencraButend. [loHATHE O | OMUCHIBATD XUMUYCCKHM
CHUHEPE3UCE U KOATYISIINH. AKCIIEPUMEHT

Jlemoncmpayuu. Konnekuuu




00pa3IoB pa3IUYHBIX JUCTIEPCHBIX

cucteM. CHHEpE3nC U Koarysus

JlabopamopHnule onvimul.
[TonyueHue KOJUIOMAHOTO pacTBOpa
KypUHOTO O€JiKa, UCCIIEOBAHUE €r0
CBOMCTB C IIOMONIBIO JIA3€PHOMN
YKa3Kl U TPOBEACHHE  €ro
neHarypauuu. [lonydenue sMmynbcuu
pPacTUTEIHHOTO Macia u
HaOmIoeHne 3a €€ pacciIOCHUEM.
[lonyuenne CyCHEH3UHN
«U3BECTKOBOTO MOJIOKa u

Ha6J'HOI[eHI/Ie 3a e€ CG,Z[HMCHT&HI/Ieﬁ

10— Tema 2. Xumnueckue peakuuu (12 u)

21

10— | 25.02 Knaccudukarus xumudeckux | Ammorponuzamusi U uzomepwusanus, | OnpenensiTe TpUHAIIECKHOCTh

11 1.03 peakuui KaK  peakiuu 0e3  HM3MEHEHHS | XUMUUYECKOU PeaKIuu K TOMY WU

CcOoCTaBa BEIICCTB. AJUIOTPONUS U €€

npuunHbl. Knaccudukarms peaknuii

HHOMY THITY Ha OCHOBAHHWHU I10

Pa3IN4YHbIX IIPU3HAKOB.




M0 pPa3IUYHBIM OCHOBAHHSAM: TIO
YUCIy W COCTaBy pEareHToB u
MPOAYKTOB, o daze, o
UCIIOJIb30BAaHUIO KaTaau3aropa WU
dbepMeHTa, o TerIoBoMy 3ddekry.
Tepmoxumuueckue

YpPaBHEHHUS

PEaAKLIHIA.

Jlemoncmpayuu. PactBopeHue
CEpPHOU KHCIIOTHl 1 aMMHUAYHON
CEJIUTPBI M (PUKCALIUS TETUTOBBIX

SIBJICHUU ISl 3TUX MPOILIECCOB

OTtpakaTb Ha MMMCHME TETIIOBOM
ahPEeKT XUMUUECKUX PEaKIUi ¢
MOMOIIBI0 TEPMOXUMHUYECKHUX
YPaBHECHUM.

[TonTBepxkaarh KOJIUYECTBEHHYIO
XapaKTePUCTUKY IK30- U
SHJIOTEPMUYECKUX PEaKIUn
pacuéramu 1o TEPMOXUMHYECKUM

YPAaBHEHHUSIM.

12

4.03

CKOpOCTh XUMHYECKUX

peakuuit

@akTOpbl, OT KOTOPBIX 3aBUCHUT
CKOPOCTb XUMHUYECKUX PEaKLHUi:
MpUpoia PEArupyrolnuX BEIIECTB,
TeMIIeparypa, IJI0IIAb UX

CONPUKOCHOBEHUSI  pEarupyrommx

YcranaBauBaTh 3aBUCUMOCTh
CKOPOCTH XHUMHUYECKOU pEaKIIUU
OT IPUPOJIBI PEATUPYIOIINX
BEIIECTB, UX KOHLICHTPALUH,

TEeMIIepaTyphbl U TUIOMIAAN UX




BCIICCTB, ux KOHIOCHTpAaIus,

MIPUCYTCTBUE Karajau3aropa.
[Tonstne o karammuze. DepMEHTHI,
KaKk OWOJIOTMYECKHE KaTaJInu3aTOpPhI.
NHruburopsl, Kak «aHTOHHMBD)
KaTaJau3aTropoB U UX 3HAYECHHUE.
Jlemoncmpayuu. BzanmoaenicTBus
PaCTBOPOB COJISIHOM, CEpHOM U
YKCYCHOM KHCJIOT OJJMHAKOBOM
KOHLICHTPAIlUM C OJJMHAKOBBIMU
KyCOYKaMH (FpaHyJiaMH) LMHKA U
B3aMOJEHCTBUE OTMHAKOBEIX
KYCOYKOB Pa3HbIX METAJJIOB
(MarHusi, LMHKa, )Keje3a) C
PacTBOPOM COJITHOM KUCIIOTHI, KaK
MpUMEpP 3aBUCUMOCTH CKOPOCTH
XUMUYECKUX PEaKINil OT MPUPOJIbI

BelecTB. B3anMmoaencTeue

pPacTBOPOB THOCYNb(aTa HaTpuUs

CONPUKOCHOBEHHUS.
PackpriBaTh posb KaTaan3aTopoB
KaK (paKTOpOB yBEIUYECHUS
CKOPOCTH XMMHYECKON Peakuu 1
paccMarpuBaTh HHIMOUTOPBI Kak
«aHTOHUMBD» KaTaJMu3aTOpPOB.
Xapakrepu3oBaTrh ()epMEHTHI KaK
OMOJIOrMYEeCKHE KaTaau3aTophbl
OeJTKOBOM MPUPOIBI U PACKPHIBATH
UX pOJIb B IPOTEKAaHUU
OMOXMMHUYECKUX PEAKIUI Ha
OCHOBE MEKIPEIMETHBIX CBA3EH C
Ononoruei.

[IpoBoauTh, HAOMIOAATH U
ONMCHIBATh XUMUYECKUI

AKCIIEPUMEHT




KOHIIEHTPALUU U TEMIIEPaTyphl C
pacTBOPOM CEPHOM KHUCIIOTHI.
MonenupoBaHue «KHISIIETO CHOSD.
I'eTeporeHHbIl KaTanus Ha IPUMEPE
pa3okKeHUs MEPOKCH]Ia BOAOPOaa B
MPUCYTCTBUM TUOKCHJIA MapraHIia.
Jlabopamopnuie onvimei.
Hcnonp30BaHUE HEOPTAHUYECKUX
KaTajau3aTtopoB (coJel xenesa,
MOJIUJIA KaJIusl) U IPUPOTHBIX
00BEKTOB, COACPKALIUX KaTaiazy
(ceipoe Msico, kapTodenb) st

Pa3JIoKEHUS TIEpOKCHAa BOAOPOa

13

8.03

OO6paTUMOCTh XUMHUUYECKUX
peakuui. XuMU4eCKOe
paBHOBECHE U CITOCOOBI €T0

CMEILICHUS

Knaccuduxanus XUMHYECKUX
peakuun 10 IIPU3HAKY ux
HaIPaBJICHMUS. [Tonsitue 00
0o0paTuMbIX peaxkuuax 17}

XUMHNYCCKOM PAaBHOBCCHM. HpI/IHHI/IH

Jle-lllarense U cmocoObl CMeENEHUS

OmuceIBaTh COCTOSIHUS
XUMHUUYECKOTO PABHOBECHUS U
IpeaIarath CrmocoObl €ro
CMENIeHUS] B HE0OXOIUMYIO
CTOPOHY Ha OCHOBE aHaJIn3a

XapaKTePUCTUKH PEaAKITNH U




XUMHUYECKOro paBHoBecHs. OOmmas
XapaKTepUCTUKA pEaKIMil CUHTE30B
ammuaka u okcuga cepoi(VI) wu
pPacCMOTPEHUE YCIOBUM CMEIICHUS
UX PaBHOBECHS Ha MPOU3BOICTBE.
Jemoncmpayuu. CMmenieHue
paBHOBecHs B cucteme Fed +
3CNS < Fe(CNS);
Jlabopamopnuie onvimui.
Wnmroctpanus npasuiia beprosie Ha
IIPAKTUKE — IMPOBEACHUE PEAKIUM C

oOpa3oBaHUEM 0CaJiKa, ra3a U BOJbI

npuHnuna Jle-Illarense.
ITpoBonuTh, HAOMIONATH U
ONMCHIBATh XUMUYECKUN

AKCIIEPUMEHT

14—
15

11.03
15.03

['upponus

OOparumeIit 17§ HEOOpaTUMBIiA
ruAponau3bl. ['uaponnus coner U ero
TUNBL.  [WApOIM3  OpPraHUYECKUX
COCIMHEHUN B YKUBBIX OPTraHU3MOB,
Kak OCHOBa oOOMEHa BEUIECTB.

ITonsiTue 00 SHEPreTUYECKOM

OrnpenensaTe T THAPOIN3A COIU
Ha OCHOBE aHaJIM3a € cocTasa.
Knaccudummposats runponus
coJsien

110 KAaTUOHY U AHUOHY.

Xapakrepu3oBarb poOJib




oOMEHE B KJIETKE M POJIH TUIPOIN3a
B HEM.

JlabopamopHvie onvimoi.
HcnpiTaHne MHOAUKATOPpAMU CPEIbI

PaCTBOPOB coJIe Pa3JIMYHbIX THUIIOB.

TUIPOJIA3a OPraHUYECKHUX
COCJIMHEHUH, KaK XMMHUYECKOM
OCHOBBI OOM€EHA BEIIESCTB U
SHEPTUHU B KUBBIX OPraHU3MaX.
[IpoBonuTh, HAOIIOAATH U
OMMCHIBATh XUMHUYCCKHUHU

HKCIIEPUMEHT

16

18.03

OKUCITUTEILHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNH

CreneHp OKHCJIEHUA " eé

OTpeIeIICHNE 1o dbopmynam
OpPraHUYECKUX W HEOPraHMYECKUX
BEIIECTB. ODJIEMEHTHI M BEIISCTBA,
KaK OKHCJIMTEIM U BOCCTAHOBUTEIU.
[Tonatue o mporeccax OKUCICHUS U
BOCCTaHOBJICHHS. CocraBnenue
YPaBHEHUN XUMHUUYECKUX PEAKLIAN Ha
OCHOBE IJICKTPOHHOTO OajaHca.
Jlemoncmpayuu. Bzaumoencraue

[IUHKA C COJITHOM KUCJIOTOM U

OnpenensaTs OKUCIUTETBHO-
BOCCTAHOBHUTEJIBHBIE PEAKIINU KaK
MPOIIECCHI C U3BMEHEHUEM
CTCIICHEH OKHUCIICHUS DJIEMECHTOB
BEIIIECTB, YUYACTBYIOIIMNX B
peaKIuu.

Pa3nuyares okucanTenb u
BOCCTAHOBUTEIIb, IPOIIECCHI
OKHCJICHHS M BOCCTAHOBJICHUS.
Cocrasinats ypaBHeHnust OBP Ha

OCHOBE IJICKTPOHHOTO OajaHca.




HUTPATOM cepedpa.
JlabopamopHvle onvimol.
OKHCIUTETHFHO-BOCCTAHOBUTEIbHAS
peakius U peakius ooMeHa Ha
pUMEpe B3aUMOJICHCTBUS
pactBopoB cynb(hara meau(Il) c

JKCJIC30M M PACTBOPOM HLICIOYH.

[TpoBoauTh, HAOTIONATE U
OIIMCHIBATh XUMUYECKHAI

OKCIICPUMCHT

17-
18

22.03
25.03

DIIEKTPOJIN3 PACIIABOB U
pactBopoB. [IpakTnueckoe

IMPUMCHCHHC JJICKTPOJIN3a

XapakTepucTUKa 3JIEKTPOJIn3a, Kak
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOTO
mporiecca. OcobeHHocTH
AJIEKTPOJIN3a,  MPOTEKAIOIIEro B
pacTBopax AIIEKTPOJIUTOB.
[IpakTueckoe IIPUMEHEHUE
AIIEKTPOJIN3A. MOJYyUYCHHUE TajJOTeHOB,
BOJIOPOJIa, KHCIIOPOJa, IIEI0YHBIX
METAJIOB M IICJI0YeH, a TakKxke
AJTIOMUHUS IEKTPOIU30M

pacIuIaBOB M PaCTBOPOB COSIUHEHUI

OnuceIBaTh AIEKTPONIN3 KAK
OKHUCJIUTEIIbHO-
BOCCTaHOBUTEJIBLHBIN MPOIECC.
Paznuuare 35eKTposn3 paciiaBoB
Y BOJHBIX PaCTBOPOB.
XapakTepu30oBaTh MPAKTUYECKOE
3HAUEHUE AJIEKTPOJIM3a Ha
MIPUMEPE MOIYUYECHUS aKTUBHBIX
METaJUIOB U HEMETAJIJIOB, a TAKXKE
rajJbBaHOIUIACTUKH,

raJIbBAaHOCTETUH, PAPUHUPOBAHUH




aTux  anemeHtoB.  [loHstne o
rajbBaHOIIACTUKE, TAIIbBAHOCTETUH,
padbuHUpOBAHUU LBETHBIX
METAJIJIOB.

Llemoncmpayuu. KoHcTpynpoBaHue
MOJIEJIH DIIEKTPOIIU3EPA.
BuneodparMeHT ¢ mpoOMBIIUIEHHON
YCTAaHOBKHU IS TTOJYy4ECHUS

AJIIOMHWHUA

OBCTHBIX MCTAJIJIOB

19 5.05 [TpakTuueckas padora Ne 1. Pelienne s3xkcriepuMeHTAIbHBIX [InanupoBatTh, IPOBOJIUTH
Pemenue 3a/1aq 1Mo TeMe « XUMHIeCcKast HaOJIFOIaTh W ONTUCKHIBATH
HKCIIEPUMEHTAILHBIX 33J1a4 110 | PEAKITUSDY XUMHUYECKUMA SKCTIEPUMEHT C
TeMe «XUMHUYECKas peaKius) COOJTIOZICHUEM MPABWIT TEXHUKHU
0€30MacHOCTH
20 8.04 [ToBTOpeHue u 06obIIeHNE TecTupoBaHue, penieHne 3aaa4 u BrITIONHATH TECTHI, peliaTh

U3YYEHHOTO

YIPaXXHEHUH 110 TEME

3a/1a4U ¥ yIPAKHEHUS 110 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX

I[OCTI/I)KGHI/Iﬁ B YCBOCHUU TCMBI.




KoppektupoBars cBOM 3HAHUS B

COOTBCTCTBHHU C INNIAHUPYCMbIM

pe3ynbpTaToM
21 12.04 KonTtponbhas padora Ne 1 «Crpoenue Beniectsa. XuMUYECKask peaKkius»
22— Tema 3. BemecTBa u ux cBoicTBa (9 1)
30
22 15.04 Mertasns @du3nyecKre CBOMCTBA METAIJIOB, | XapaKTepu3oBaTh (DU3NUECKUE U

Kak (QyHKIUA X cTpoeHus. Jlenenue
METAJJIOB Ha TPYNIIBI B TEXHUKE U
XAMUU.  XHMUYECKHE  CBOWCTBA
METAUIOB M  3JIEKTPOXHUMUYECKUI
psan  HanpsbkeHud.  [lomatue o
METaJUIOTEPMHUH  (QTIOMUHOTEPMHUH,
MarHueTePMHH U JIp.).
Jlemoncmpayuu. Konnexknus
MeTauioB. B3aumonencreue
KOHLIECHTPUPOBAaHHOMN a30THOU
KHUCJIOTHI C Me/Ibt0. Bermblnika

TepMuTHOM cMmecu. [loptper

XUMUYECKHE CBOWCTBA METAJIOB
KaKk  (QYHKIIMIO CTPOCHUS UX
aTOMOB M KPHUCTAJJIOB HAa OCHOBE

npeactapienuii 06 OBP  w

MTOJIOKEHUS METaJJIOB B
ANEKTPOXUMHUYECKOM pany
HaIPSHKECHUN.

HaoOmronars 1 onuceIBaTh

XAMUYECKUN SKCIIEPUMEHT




H. H. bexerosa

23 19.04 Hemetamnsl. bnaroponnsie Hemeramner  kak  okuciutend. | OMUChIBaTH 0COOEHHOCTH
rasbl Hemeramiasl Kak BOCCTAaHOBHUTENH. | TOJIOXKEHUS HEMETAILJIOB B
Psn aNieKTpooTpuuarenbHocTH. | [lepuonnyeckoit Tadnuue /. 1.
WNuepTHbie W O61aropoanbie ra3pl. | MeHeneeBa, CTpOCHUE UX
Hemoncmpayuu. Konnekuus aTOMOB U KPUCTAJLJIOB.
HEMETAJLJIOB. CpaBHUBaTh CIIOCOOHOCTH K
Bcenpinka y€pHoro nopoxa. AJUTOTPOIIUU C METaJUIAMH.
BrITeCHEHNE raJOTeHOB U3 UX XapaktepuzoBaTh 00UIME
PacTBOPOB JPYTUMU T'aJIOT€HAMHU XUMHUYECKHUE CBOMCTBA
HemeTauioB B cBere OBP u nx
TIOJIOYKEHHSI HEMETAJIIOB B PSITY
AIIEKTPOOTPULIATETHHOCTH.
HaOGntonats 1 onuchiBaTh
XUMUYECKUHA SKCTICPUMEHT
24 22.04 Kucnotel Heoprannueckue 1 | Kucinorel ¢ Touku 3peHusi aroMHO- | COOTHOCHUTH Mpe/ICTaBUTENEH

OpraHUYeCKue

MOJICKYJISIPHOTO y4eHUs. KHUcioTel ¢
TOUKHU 3peHHUS TEOpUU

BJIGKTpOJII/ITI/IquKOﬁ AucCconualmu.

OpraHUYCCKHUX U HCOPraHMYCCKUX
KHCJIOT C COOTBCTCTB}’IOIHeﬁ

KJIaCCU(DUKAITMOHHON TPYIITION.




Kucnorst c TOYKHU 3peHus
IIPOTOHHOM TEOPUH. Oo6mue
XUMHUYECKHE  CBOWMCTBA  KHCIIOT.

Knaccuduxanus Kucior.
JlabopamopHnuiii onvim.
HccenenoBanne KOHIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM M YKCYCHOU
KHCJIOT KareJIbHBIM METOJIOM IIPH UX

pa30aBIeHUH BOJIOH.

OnmuceiBath 001IMIE CBOIICTBA
OPTraHUYECKUX U HEOPTaHUYECKUX
KucoT B cBeTe T/ U ¢ mo3unuu
OKHCJICHUS-BOCCTAHOBICHUS
KaTMOHa BOAOPOA UM aHMOHA
KHUCJIOTHOTO OCTaTKa.
OnpenensiTe 0COOEHHOCTH
XMMHUYECKHX CBOMCTB a30THOM,
KOHILICHTPUPOBAHHOM CEPHOU U
MYpPaBbUHOU KUCJIOT.

[IpoBoauTh, HAOMIOAATH U
OOBSICHATH PE3YIBTATHI
MPOBEAEHHOTO XUMHUYECKOIO

HKCIIEPUMEHTA

25

26.04

OcHOBaHMS HEOPTaHUYECKHE

N OPraHn4CcCKuc

OCHOBaHMS C TOYKHU 3PEHUS ATOMHO-
MOJIEKYJIIpHOTO yueHus. OCHOBaHHUS
c TOYKHU 3peHHs TEOPUHU
IEKTPOJIUTUUECKON  TMCCOLIMALINN.

OcHOBaHMST C  TOYKH  3pPEHHS

OnuceiBaTh HEOPraHUYECKUE
ocHoBaHus B cBeTe TI/I.
Xapakrepu3oBaTb CBOMCTBA
OPTraHUYECKNUX U HEOPTaHUYECKUX

OECKHMIIOPOIHBIX OCHOBAaHUH B




npoToHHOU Teopun. Kmaccudukamms
OCHOBaHMN. XUMHYECKHE CBOMCTBA
OpPTraHWYECKUX M HEOPraHUYECKUX
OCHOBAaHUMU.

Jlemoncmpayuu. Konnekus
1IEJI04YEN U1 aMHUHOB.
B3aumoneiictBue nmapos
KOHLICHTPUPOBAaHHBIX PaCTBOPOB
COJISHOM KUCIIOTHI U aMMHaKa («IbIM
6e3 orus»). [lonyyenue ammuaka u
M3Y4YCHUE €r0 CBOMCTB.
JlabopamopHnule onvimui.
ITonydyenue HEpaCTBOPUMOTO
TUJIPOKCHJIA U €TO B3aUMOJICVCTBUE

C KHMCJIOTOM

CBETE NPOTOHHOW TEOPHHU.
[TpoBonuTh, HAOMIONATH U
ONMCHIBATh XUMUYECKUN

AKCIIEPUMEHT

26

29.04

AMdoTepHbIE COSTMHEHUS
HEOPTaHUYECKHE H

OpraHu4cCKUC

Heoprannueckue amdotepHbie
COCIMHEHUS: OKCHUJIbI U
TUAPOKCHUJIBI, — UX CBOMCTBA U

nosrydeHre. AMQpOoTepHbIC

XapakTepu3oBaTh OpraHU4EeCKUe
U HEeopraHuveckue aM(poTepHbie
COEIMHEHHUS KaK BEILECTBA C

JTIBOMCTBEHHOM (YHKITHEH




OpTraHUYECKHE COCTMHECHUS Ha
npuMepe aMMHOKHUCTOT. [lenTuast u
MeNTUIHAS CBS3b.

Jlemoncmpayuu. PaznuuHele caydan
B3aHMMOJICHCTBHS PaCTBOPOB COJiei
AIIIOMHUHMSA CO MIEJIOYBIO.
JlabopamopHvie onvimoi.
[Tonyuenune ampoTepHOTO

TUAPOKCUIA U U3YUEHHUE €r0 CBOMCTB

KHMCJIOTHO-OCHOBHBIX CBOMCTB.
AprymMeHTUpOBaTh CBOMCTBA
AMUHOKHUCIIOT Kak aM(pOTEPHBIX
OPTraHUYECKUX COCTUHEHUM.
PackppiBaTh Ha OCHOBE
MEKIIPEIMETHBIX CBA3EH C
OunoJsiorueit pojb aAMUHOKHUCIIOT B

OpraHu3ainuu >XU3HU

27

3.05

Comun

Knaccuduxanus comneit. XKEcTkocTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUs.
[Tepexon KapOoHaTa B
ruapokapoboHatr u oOparHo. OO1ue
XUMHYECKUE CBOMCTBA COJIEH.
Lemoncmpayuu. Ilonyyenune
KECTKOM BOABI U YCTPAHEHHUE €€

KECTKOCTH.

XapakTepu30BaTh COJIH
OpraHUYECKUX U HEOPTAaHUYECKUX
KHCJIOT B CBETE TEOPUU
ANEKTPOIUTHYECKOM
JUCCOIUALIUY.

COOTHOCUTB MpPEACTABUTENEN
COJIEW OPTAaHUYECKUX U

HCOPraHN4YCCKUX KHUCIIOT C




Jlabopamopnule onvimui.
[IpoBeneHne Ka4eCTBEHHBIX
peakIuii Mo onpeeIeHUI0 COCTaBa

COJIH.

COOTBETCTBYIOLIEH
KJIaCCU(UKAITMOHHOM TPYTIIION.
XapakTepu3oBaTh )KECTKOCTh
BOJIbI M MPEJIaraTh CocoObl €€
YCTpaHEHHS.

OnuceiBaTh 00IIME CBOMCTBA
cozeit B ceeTe TO/I.
[IpoBoauTh, HAOIIONAT U

OIMMCBIBAaTh XUMHUYECKUMN

HKCIEPUMEHT
28 6.05 [TpakTuueckas padora Ne 2. Pelienne s3xkcriepuMeHTAIbHBIX [InanupoBatTh, IPOBOJIUTS,
Pemenne 3aga4 o teMme: «BerecTBa 1 ux HaAOJIIONATH U OIUCHIBATh
HKCIIEPUMEHTAIbHBIX 33/1a4 110 | CBOMCTBa» XUMHUYECKHI SKCIIEPUMEHT C
teme «Beniecrsa u nx COOIIOIEHUEM MPABUJT TEXHUKHU
CBOICTBa» 0€30MacHOCTH
29 10.05 [ToBTOpEeHue u 00o0IIeHNE TecTupoBaHue, pelieHue 3aaad u BbINONHATH TECTHI, peliaTh

TCMBI

YIPaXHEHUH 110 TEME

3aJ1a491 U YIIPAKHCHUA 110 TCMC.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX




JIOCTUKEHHU B YCBOCHUU TEMBI.
KoppektupoBarb cBOU 3HaHUS B

COOTBCTCTBHHU C INNIAHUPYCMbIM

pE3yIABTaTOM
30 13.05 KonTtponbhas padora Ne 2 «BemecTBa 1 ©x CBOMCTBaY
31— Tema 4. XuMus u coBpeMeHHoOe 0011ecTBO (4 4)
34
31 17.05 XuMHUecKasi TEXHOJIOT U ITonsiTue 0 XUMHUYECKOU | XapaKTepu30BaTh XUMUUECKYIO

TEXHOJIOTUU. XUMHUYECKHE PEaKINU
B TPOW3BOJACTBE aMMHaKa W
METaHOJIA. Oo6mas
KJ1accu(prKamoHHas
XapaKTepUCTUKA PEaKIui CUHTE3a B
MPOU3BOJICTBE  OTUX  MPOAYKTOB.
Hay4ynbpie TpwHIUMBL, JIeXKaIie B
OCHOBE TIPOM3BOJICTBA aMMHaKa U
METaHOJIA. CpaBHeHue ATUX
MIPOM3BOJICTB.

Jlemoncmpayuu. Monenu

TEXHOJIOTHIO KaK
IIPOU3BOAUTEIBHYIO CHITY
o01iecTna.

OnuceIBaTh XUMUYECKHE
IIPOLIECCHI, JIEKAILME B OCHOBE
IIPOU3BOJICTBA AaMMHAKA U
METAHOJIa, C MTOMOIIBI POTHOTO
A3BIKA U SI3bIKA XUMHH.
YcraHaBiIMBaTh aHAJIOTUU MEXIY
JByMSI TPOU3BOACTBAMH.

®opmynupoBaTh O0IIME HAYYHbIE




IMPOMBIINIJICHHBIX YCTAHOBOK

IMPUHIOUIIBI XUMHWYCCKOTI'O

IIOJTyYEHUS] CEPHOM KUCIIOTHI U IIPOU3BO/ICTBA
CUHTE3a aMMHaKa
32 20.05 XHUMHYECKasi TPaMOTHOCTb MapkrpoBKa yIaKOBOYHBIX ApryMeHTHpOBAaTh
KaK KOMIIOHEHT 0011ei MaTepHualoB, SJIEKTPOHUKU U HEOOXOJMMOCTh XMMHUYECKOM
KYJBTYPBI YEJIOBEKA OBITOBOM TEXHUKHU, IKOJIOTUIHOTO IPaMOTHOCTH KaK KOMIIOHEHTa
TOBapa, MPOJYKTOB MUTAHMUS, OOILIEKYIBTYPHOM
ATUKETOK IO YXOIy 32 OJEHKIOM. KOMIIETEHTHOCTH Y€JI0BEKa.
Jlemoncmpayuu. BuaeopparmMeHTsl | YMETh MOIYy4YaTh HEOOXOIUMYIO
Y CJIaliIbl O CTENEHU SKOJIOTUYECKON | MH(OPMALIKIO ¢ MAPKUPOBOK Ha
YHCTOTHI TOBApA. YIAaKOBKAX Pa3InYHbIX
JlabopamopHvie onvimsi. I3yueHne | IpOMBIIIIICHHBIX U
MapKUPOBOK PA3JINYHBIX BUIOB IIPO/IOBOJILCTBEHHBIX TOBAPOB
MPOMBIIIICHHBIX U
MPOAOBOJIBCTBEHHBIX TOBAPOB
33— | 24.05 IloBTopenue u 06061meHue Kypca. [logBeaenne nToroB y4eGHoOro roja
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PexoMeHanum mo OCHAIIEHUIO Y4e0OHOI0 Mpoiecca
Y4eOHO-MEeTOAMYECKUH KOMIUIEKT 1jisi u3ydeHus kypca xumuum B 10—11 xiaccax

0a30BOTr0 ypOBHS, CO3/IaHHBII aBTOPCKUM KOJIEKTUBOM 1oj pykoBoacTBoM O. C. I'abpuensna,
COJICPXKUT, KpOMe Y4eOHBIX TOCOOUH, YIeOHO-METOMUICCKUE U TUIAKTHIESCKHIE TOCOOHSI.
YMK «Xumus. 10 kiaacc. ba3oBblii ypoBeHb»
1. Xumusa. 10 kmacc: y4e6. mns oOGmreoOpasosar. opranmszammii / O. C. IN'abpuensu, U. T.
OctpoymoB, C. A. CnagkoB. Xumms. 10 kmacc. ba3oBwlii ypoBeHb. YueOHHK. — M.:
ITpocsewenue, 2019
2. O. C. I'abpuensn, U. I Ocmpoymos, U. B. Axcénosa, Xumms. 10 xnacc. ba3oBblil ypoBEHb.
Mertonuueckoe nocooue.
3. O. C. I'abpuensn, C. A. Cnaoxos. Xumus. 10 kiacc. ba3oBblii ypoBeHb. Pabouast TeTpass.
4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. 3a1a4HuK
5. DnektpoHHas hopma yueOHHUKA.
YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 xmacc: yueb. mis obGmieoOpasosar. opranuzanmii / O. C. T'abpuensu, U. T.
OctpoymoB, C. A. CnaaxoB. Xwumus. 10 xmacc. ba3oBeiii ypoBeHb. YueOHuUK. — M.:
IIpocsemenue, 2019
2. O. C. I'abpuensn u op. Xumus. 11 xnacc. ba3oBslii ypoBens. Meroauaeckoe mocooue.
3. O. C. I'abpuensan, C. A. Cnaoros. Xumus. 11 xnacc. bazoBslif ypoBenb. Pabouas TeTpab.
4. O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 kinacc. bazoBsiil ypoBeHb.
5. DnexTpoHHas ¢popma yueOHUKa.

Hughopmayuonnwie cpeocmea

Humepnem-pecypcel Ha pyccKkom A3vlKe
1. http://www.alhimik.ru ITpeacraBnensl cieayromue pyOpuKn: COBETbI aOUTYPUCHTY, YIUTEITIO
XUMHH, CIPABOYHUK (OueHb Ooblias moadopka TaONUIl M CIPAaBOYHBIX MarepHalioB), Becénas
XUMHS, HOBOCTH, OJMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUECKUX CBEICHUH)
2. http://www.hij.ru/ XXypuan «Xumust ¥ H3Hb» MMOHATHO W 3aHMMATEJIbHO PacCKa3biBaeT 000
BCEM MHTEPECHOM, YTO TIPOMCXOIUT B HAYKE U B MHUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHBIN KypHAN «XUMHKA M XUMUs». B
JKypHajie TpPEACTAaBICHO MHOXECTBO OIBITOB 10 XMMHHU, COIEPKUTCS MHOTO 3aHUMATEIbHOU
UH(pOPMaIUH, TO3BOJISIONIEH YBII€Ub YUSHUKOB 3KCIIEPUMEHTAIBHON YacThIO MpeIMeTa.
4. http://c-books.narod.ru JIuteparypa mo XuMum.
5. http://1september.ru/. XKypuan «IlepBoe ceHTsOpsi» I yuuTeled W He TONbKO. B HEM
NPEACTaBICHO OOJIBIIOE KOJMYECTBO PAabOT YYEHHUKOB, B TOM YHCIIE W HCCIENOBATEIHCKOTO
XapakxTepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIbHBINA TOPTAJ CO CChIIIKAMU Ha
o0Opa3oBarebHble CaUThl 10 XUMUH.
7. www.periodictable.ru COopHuK cTareii 0 XMMHYECKHX DIIEMEHTAaX, HJUTIOCTPUPOBAHHBIM
HKCIIEPUMEHTAMH.

Humepnem-pecypc Ha anznuiickom a3vike
http://webelementes.com. CopepXUT HUCTOPHIO OTKPBITHS W ONKMCAaHHE CBOMCTB BCEX
XUMHYECKUX AIEMEHTOB. byneT moseszeH asisi 00yJaronuxcst B I3BIKOBBIX ITKOJIAX M KIIACCaXx.

ObveKkmul yuedOHbIX IKCKYpCUil

1. My3eun: MHHEpaJIOTHYECKUE, KpaeBeTIECKHE, XYI0)KEeCTBECHHbIE, [10TMTeXHIIeCKHiA.

2. JlabGoparopuu: y4eOHBIX  3aBEICHHUH, arpoXUMIadOpaToOpuHu,  SKOJIOTMYECKHE,
CaHAITUIIMHUOIIOTHYECKHE.

3. AnTeku.

4. IIpon3BoACTBEHHBIE OOBEKTHI: XUMHUYECKHE 3aBOJIBI, BOJOOYUCTHBIE COOPYKECHUS U IPYTHE
MECTHBIE TPOM3BOJICTBA.

MarepuaJjibHO-TeXHUYECKOe o0ecneyeHue KaOUHeTa XUMHUU
HarypanbHble 00beKTBI


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

Harypanbaple 0O0BEKTHI, HCHOJNB3yeMble B 7—9 Kiaccax Tpu OOYYEHHH XUMHH,
BKJIIOYAIOT B ce0sl KOJUIEKIMM MHHEPAJIOB M TOPHBIX IMOPOJ, METAIOB M CIUIABOB, OKCHUIOB,
KHCJIOT, OCHOBAaHUH, COJNEH, B TOM 4YMCJI€ M MHUHEPAJIbHBIX yJOOpEHUl, a TakkKe KOJUIEKLUU
OpPraHMYeCKHUX BEIIeCTB W MarepuanoB, npeaycmorpeHHbix PI'OC («Hedtp u mpoaykTsl eé
nepepaboTku», «KaMeHHBIM yroab M HPOAYKThl KOKCOXMMHUYECKOIO IPOU3BOJCTBAY,
«Bonoknay, «Ilmactmacce» u 1. 1. O3HaKOMIICHHE ¢ 00pa3liaMy HUCXOAHBIX BELIECTB U FOTOBBIX
U3JeNuil O3BOJISET MOJMYYUTh HArJIAAHbIE IPEJCTABICHUS 00 ATUX MaTepualax, UX BHEIIHEM
BUJIC, a TAKXKE O HEKOTOPBIX (PU3UUECKUX CBOMCTBAX. 3HAYUTENbHbIC Y4eOHO-TIO3HABATEIbHbIC
BO3MOXKHOCTH HMEIOT KOJUJIEKIMM, M3TOTOBJIEHHBbIE camMuMu oOyuwatommmucs. Ilpeamersr ans
TaKUX KOJUIEKIIUI COOMPAIOTCSt BO BpeMs SKCKYPCUH U APYrUX BHEYPOUHBIX 3aHATHI.

Konnexkuu uenosp3yroT TOJIBKO AJI 03HAKOMJIEHHsT 00y4YaroIIMXCsl C BHEIIHUM BHJIOM U
($U3NUEeCKUMU CBOWCTBAMH Pa3IMYHBIX BELIECTB M MaTepuasioB. [ mMpoBeneHUS XUMHUYECKUX
OIBITOB KOJUIEKIIMU UCII0JIb30BaTh HENb3S.

XumMu4ecKre peakTUBbI M MaTePUHAJIbI

OOpareHre co MHOIMMHU BelIeCTBaMH TPeOyeT CTPOroro coOJ0eHHs NpaBUil TEXHUKU
0e30macHOCTH, OCOOEHHO TIpH BBIIIOJHEHWH ONBITOB CcaMHMH oOy4aromumucs. Bce
HEOO0XO/[UMBIE MEpbl IMPEIOCTOPOXKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaxX U
MHCTPYKLUSAX, a TAKXKE B IOCOOUSX JJIsl yUUTENEH XUMHUU.

Bce peakTuBBl M MaTepualibl, HY)XHbIE JJIs TPOBEJNCHHS JIEMOHCTPALlMOHHOTO U
YUEHHUYECKOTO0  3KCIEPHMEHTa, IOCTaBISIOTCS B  0011e00pa3oBaTesIbHbIE  OpraHU3alUU
LEHTPAJIM30BaHHO B BHUJE 3apaHee YKOMIUICKTOBaHHBIX HabOopoB. IIpu HeoOxoaumocTu
npuoOpeTeHus]  TOTOJHUTENbHBIX PEaKTHBOB W MaTepHajoB cleAyeT oOpamarbes B
CHeLMaIU3UPOBAHHBIE Mara3uHsl.

Xumunyeckas J1ad0paTopHasi Iocy1a, annaparbl ¥ NpUOopbI

Xumuueckass Iocyla MOJApa3iesieTcss Ha JBe TIPYHNbl: JJs BBIIOJIHEHHS OIBITOB
00y4aromUMUCS U 17151 IEMOHCTPALIMOHHBIX OIBITOB.

[TpuGopsl, annapaTsl U YCTaHOBKH, HUCIOJb3yeMble Ha YpOKax XUMUHU B 7—9 Kiaccax,
KJIACCU(UIUPYIOT Ha OCHOBE MPOTEKAIOMIMX B HUX (PU3MYECKHX U XUMUYECKUX IPOLIECCOB C
y4acTHEM BEIIECTB, HAXOASIINXCS B PA3HBIX arperaTHbIX COCTOSHUSAX:

1) npubops! ans paboThl ¢ razaMu — MOJIY4YeHHE, COOMpaHUe, OYUCTKA, CYIIKA, MOTJIOLIEHUE
ra3oB; peakllMd MEXIy IOTOKaMH ra3oB; PEaKIMM MEXIy ra3aMu B DJIEKTPUYECKOM pa3psle;
peakuuy MeXly ra3aMu IIPpH MMOBBIILIEHHOM JJaBJICHUH;

2) anmaparbl M NPUOOPBI JUIsI ONBITOB C KUAKMMU U TBEPABIMU BEIIECTBAMHU — II€PETOHKA,
¢bunbTpoBaHUE, KpUCTAUIM3ALlMs; TPOBEACHHUE pEaKUuid MeXay TBEPAbIM BEIIECTBOM U
KHUAKOCTBIO, )KUAKOCTBIO U KHUIKOCTBIO, TBEPIBIMH BEILIECTBAMHU.

3) natuuku PH, 31eKTponpoBOIHOCTH, TEMIIEPATYPHI U AP.

Bae »s1oil kiaccudukanuu HaxoIuTcs ydeOHas anmaparypa, NpeAHa3HaueHHas is
U3YYEHUS TEOPETHUUYECKUX BONPOCOB XUMHH: [UIsl JEMOHCTPALMU  DJIEKTPONPOBOJHOCTH
pacTBOPOB U JIBWJKEHUS MOHOB B AJIEKTPUYECKOM IIOJIE, JUISl M3YYEHMS] CKOPOCTH XUMHYECKON
peakuny ¥ XUMHUYECKOTO PaBHOBECHSL, FIEKTPOJIN3a, IEPETOHKU HEPTH U T. 1.

BcnomoratenbHyto poiib  MTparOT H3MEPHUTENbHbIE W HarpeBaTelbHblEe NPHOOPHI,
pa3IryYHble MPUCTIOCOOIEHUS /1711 BBIIOJIHEHHUS OMBITOB.

Moaesn

OObekTaMH MOJEIUPOBAHUS B XUMHH SBISIOTCA aTOMBbI, MOJIEKYJbI, KpPHUCTaJIbI,
3aBOJICKHE amIapaThl, a TaKK€ XMMUYECKUE IpOLECcChl. B mpenoagaBaHMM XMMHHM HCIOJIB3YIOT
MOJIeTH KPUCTAJUTMYECKUX PeméTok anmasa, rpaduta, cepbl, Gocdopa, okcuaa yriaepoaa(lV),
M0J1a, Kele3a, MEIU, MarHusl, MOJEIHN KPUCTAJUIMYECKUX PEIIETOK BAXKHEUIINX IPEICTaBUTENEH
KJIACCOB OPTaHUYECKUX COCTUHECHUM.

Brimyckatorcst Habopbl Mojienielf aTOMOB JUIsl COCTaBJICHUS IIAPOCTEPIKHEBBIX MOjEIeH
MOJIEKYJI, B IEPBYIO OUYEPEAb, OPraHUUECKUX COCTUHEHHM.

YueOHble 10coOUsl HA eYATHOI OCHOBE
B nmpouecce o00ydyeHuss XMMHM HCHOJB3YIOT CJHEAYIOLIME TaOJUIBl IOCTOSHHOTO



skcnoHupoBaHus: «llepuonnueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneeBay,
«Tabnuua pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMW M coJel», «DIEKTPOXUMHUUECKUH Pl
HaIpPsDKEHUN METAuIoB», «BaneHTHble cocTosiHMS artoma yriepoga», «lIpoctpancTBeHHOE U
AJIEKTPOHHOE CTPOEHHUE MOJIEKYJI OPraHUUYECKUX COETMHEHUN» U AP.

JUis opraHu3aly caMOCTOSITENbHON paboThl 00y4aroIMXCs Ha YpPOKax HCIOJIB3YHOT
pa3HOOOpa3Hble AMIAKTUYECKUME MaTepualbl: TETPAagu Ha IME€YaTHOW OCHOBE WM OTACJIbHBIC
pabouue JIMCTBI — MHCTPYKLMH, KapTOUKU C 33aJaHUSIMU pa3HOW CTENEHU TPYAHOCTU JUIs
M3YYEHHUs HOBOI'O MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUM.

JKPAHHO-3BYKOBbIE CPeICTBA 00yYeHuUs!

K skpaHHO-3BYKOBBIM CpeicTBaM OOYYEHHsS OTHOCST TAaKHE MOCOOMs, KOTOpPBIE MOTYT
ObITb BOCIPHHATBI C IOMOLIBIO 3pEHHMs M ClyXa. OTO KUHOQUIBMBL, KHHO(QPArMEHTHI,
TauIbMBl, TUAIO3UTHBBI (CIIal/bl), EAMHUYHbBIE TPaHCHApaHThI uia rpadorpoekropa. Cepun
TPAHCIIAPAHTOB II03BOJISIOT UMUTHPOBATh ABMIKEHUE ITYTEM IOCIENOBATEIBHOTO HAJIOKEHUS
OJIHOTO TPaHCIApaHTa Ha IPYIoOu.

Texnnueckue cpencrsa odyuenusi (TCO)

BobIMHCTBO TEXHUYECKHX CpPeACTB OOydUeHHsI HE pa3padaThIBajioCh CHEIHAIBHO IS
IIKOJIBI, @ M3HAYAJIBHO CIYXXWJIO Ul Nepefadyd U oOpaboTKM HMHGOpMAIMU: 3TO Pa3InYHOIO
pozia MpPOEKTOPbI, TEJIEBU30PBl, KOMIIBIOTEPHl U T. 1. B yueOHO-BOCHIMTATENILHOM IpOLECCE
KOMIIBIOTEP MOXKET UCII0JIB30BATHCA Ul PEIIECHUS 3a]a4 HAyYHOW OpraHu3aluy Tpya yUYnuTes.

[Ipu ncnosib30BaHUM TEXHUYECKUX CPEJCTB OOYYEHMsI CIEIYET yYUThIBaThb BPEMEHHbIE
orpaHuyeHusi, Hajmaraemble CanutapHbsiMu npaBwiamMu M HopMmamu (CanlluH). HenpepriBHas
IPOJODKUTEIBHOCTh JIEMOHCTPAllMM BMJIEOMATEPUAJIOB Ha TEJIEBU3HMOHHOM OJKpaHE M Ha
0O0JIBILIOM 3KpaHe € UCIOJIb30BAHUEM MYJIBTUMEAUWHOTO MPOEKTOPA HE JTOJIKHA MPEBBIIIATh JIs
oOyuaromuxcs B X - XI knaccax Ha ypoke 30 MuH Takoe jxe orpaHMYEHHUE paclpoCTpaHsIeTcs Ha
HENpepbIBHOE UCII0JIb30BaHNE UHTEPAKTUBHOMN JIOCKM U Ha HENPEPHIBHYIO PaboTy 00yUdaroIuXCs
Ha NEPCOHAJIBHOM KoMIbloTepe. Pasmemars MHTEPAKTUBHYIO JIOCKY CIIEAYeT TakkKe KaK U
OOBIYHYIO: Ha TOH ke BbICOTE, oOecreunBas Ipu 3TOM paBHOMepHoe ocBelleHne. Koraa nocka
HE HCIOJIb3yeTCsl, €€ He0OX0AUMO OTKII0YaTh. [[11si mpo(UIakTUKK YTOMJIEHUS T1a3 B y4EOHBIN
nporecc HeoOXOAMMO BKIIIOYATh pPa3IMYHbIE BMJbI JESITEIbHOCTH, BKJIIOYas CHEIHMAIbHYIO
TUMHACTUKY JJIs TJ1a3.

Oo0opynoBanne kabuHeTa XUMHUM

KaOuner xumun 10mkeH ObITh 000pPY/IOBaH CHEUATbHBIM IEMOHCTPALIMOHHBIM CTOJIOM.
Jns  olecrneyeHus  dydmieil  BHJIMMOCTH  JIEMOHCTPAIlMOHHBIA  CTOJN  pPEKOMEHAyeTcs
YCTaHABJIMBATh Ha MOAUYM.

B xabuHerax XMMHU YCTaHABIMBAIOT JBYXMECTHbIE YUCHUYECKHE JJAOOPATOPHBIE CTOJbBI
C MOJIBOAKOM 3JIEKTPOIHEPTUHU. YUEHUYECKHE CTOJNBI JODKHBI UMETh MOKPBITHE, YCTOWYUBOE K
JIEMCTBUIO arpeCCUBHBIX XMMHYECKHUX BELIECTB, W 3allIUTHbIE OOPTUKU MO HAPYKHOMY Kpalo.
KabGuneTsl XuMun 00OpYIyIOT BBITSDKHBIMHU IIKa(aMH, pacloyioKEHHBIMH Y HapyXHOW CTEHbI
BO3JIe croyia yuutens. [{ng mpoBeneHHs 1a0OpaTOPHBIX ONBITOB HCIOJB3YIOT TOJBKO MUHH-
CIUPTOBKH.

VY4eOHble JOCKM JOJDKHBI OBITh M3TOTOBJIEHBI M3 MAaTEpUaoOB, WMEIOIIHUX BBICOKYIO
aJre3ui0 ¢ MaTepuagaMu, UCIOJIb3YEMBIMU JUIS MMHMCbMa, XOPOIIO OYHMINATHCS BIaKHOM I'yOKoH,
OBITh M3HOCOCTOMKHMH, MMETh TEMHO-3€JEHBIM LBET M aHTHOJIMKOBOE IMOKpHITHE. YueOHbIE
JOCKH 000pyayloT coduTaMu, KOTOpbIE TOJKHBI MPUKPEIIAThCA K cTeHe Ha 0,3 M Bble
BEPXHEr0 Kpas JOCKU U BBICTyNaTh BIepén Ha paccrosiHue 0,6 M.

TeneBu30psl yCTaHABIMBAIOT HA CIENHUAIbHBIX TyMOax Ha BbicoTe 1,0—1,3 M oT mona.
ITpu mpocMoTpe Tenenepenad 3pUTENIBCKHE MECTa JOJKHBI PacIioyiaraTbCsl Ha PACCTOSIHUM HE
MeHee 2 M OT 3KpaHa JI0 IJ1a3 00yJarommxcs.

JUis MakCHMajbHOTO HCIIOJIB30BAHMSI JHEBHOIO CBETa M PAaBHOMEPHOI'O OCBELIEHUS
y4eOHBIX MOMEIICHWH He cielyeT pa3MellaTb Ha MOJOKOHHHKAaX HIMPOKOJIHMCTHBIE PACTEHMS,
CHIDKAIOLIME YPOBEHb €CTECTBEHHOI0 OCBENIEHHUs. BbicoTa pacTeHuid He OJKHA MpeBbIaTh 1S
cM (OoT MOAOKOHHMKA). PacTeHus 1enecooOpa3HO pa3MeliaTh B MEPEHOCHBIX I[IBETOYHHIIAX



BBICOTOM 65—70 cM OT MoJia WK MOJBECHBIX KAIINO B MIPOCTEHKAX MEXAY OKHAMH.

Jis oTnenky ydeOHBIX MOMEMICHWH HCIOJIb3YIOT MaTepHuaibl U KPACKU, CO3HAIOIIHEC
MaTOBYIO IMOBEPXHOCTh. J[JI1 CTEH Yy4eOHBIX IMOMEINICHUH CIEAYyeT HUCIOIb30BaTh CBETIIbIC TOHA
KENTOTO, 0EKEBOr0, PO30BOTO, 3EJIIEHOTO, rolyOOTO IBETOB; IS IBEPEH, OKOHHBIX paM —
OeJIbIN 1IBET.

Kabuner XxuMuu JODKEH OBITh OCHAIIEH XOJOAHBIM U TOPSYUM BOJIOCHAOKCHHEM U
KaHaJIU3aIue.

B xabuneTe XuMHuM 0043aTENHHO JOKHA OBITH allTEYKa
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