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IHosicHuTE/IbHAA 32N CKA

Pabouas mporpamma cpemnero oOmiero oOpa3oBaHus 10 XUMHH (6a30BbIH YPOBEHB) IS
10-11 k;maccoB cocTaBleHa Ha OCHOBE aBTOPCKO# mporpamMmebl kypca xumuu O.C. abpuensna,
C.A. CnagxoBa (Xwumus. [Ipumepnbie paboune nporpammsl. [Ipenmernas nuaus yuyeOHukoB O.
C. T'abpuensina, U. I. OcrpoymoBa, C. A. CmamkoBa. 10-11 xmaccel : yde0. mocoOue s
obmeoOpazoBarenbHbix opranuzaiuii / O. C. I'abpuensH, C. A. Cnaakos - M. : IIpocsenienue,
2019) B cooTBeTcTBUU C (elnepalibHbIM TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
CpemHero oo1ero oopa3oBaHus.

Pab6ouas nporpamma amst 10-11 knmacca paccunrana va 68 gacos, B Tom yncie B 10 kacce
- 34 gaca, 1 yac B Hememo; B 11 kiacce - 34 yaca, 1 yac B HeAeIIO.

H3yyeHne XuMHM Ha YpOBHe Cpe/lHero o0lero o0pa3oBaHUsSI HANPABJIEHO Ha
AOCTHUKEeHH e CJIeYIOIMNX HeJlei:

1. BuIeHHWE W TIOHMMaHWE 3HAYUMOCTH XUMHYCCKUX 3HAHHHA JUISI KaKIOro dJICHA
COlIMyMa; YMEHHE OLIGHHWBaTh pa3nyHble (DAKTHl U SBICHHS, CBS3aHHBIE C XUMHUYECKUMHU
00BEKTaMU M TIPOLIECCAMU HA OCHOBE OOBEKTUBHBIX KPHUTEPHUEB M OINPEACIEHHONW CHUCTEMBI
LEHHOCTEH, (OpMYIHPOBATh K 0OOCHOBBIBATH COOCTBEHHOE MHEHUE U YOCIKICHUE;

2. TIOHMMaHWE pOJIM XMMHU B COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa U
UCIOJIb30BaHNE XUMHUYECKUX 3HAHUM A OOBSCHEHUS OOBEKTOB M IPOLIECCOB OKpPYKaromien
JEHCTBUTEIIBHOCTH - IPUPOIHOM, COLIMAJIBHOM, KYIIbTYPHOU, TEXHUYECKON CPENBL;

3. ¢opmMupoBaHHE Yy CTapUIEKIACCHHUKOB MpPHU H3YYEHHHW XHMHH OIBITa TMO3HAHUS U
CaMOITO3HAHMS C TIOMOIMIBIO KITFOYEBBIX KOMIIETEHTHOCTEW (KITFOUEBBIX HABBIKOB), KOTOPBIE
MMEIOT YHUBEPCAIbHOE 3HAUEHUE JJISl Pa3jMyYHbIX BHUAOB JAESITEILHOCTH, TMOWCKA, aHAM3a U
00paboTKn HHPOPMALMK, H3TOTOBIECHHE HH(POPMAIMOHHOIO IPOAYKTAa M €ro Mpe3eHTaluH,
MPUHSITHS PEIICHUH, KOMMYHHUKATUBHBIX HaBBIKOB, 0€30IMAaCHOTO OOpalleHHs C BEIIECTBAMH,
MaTepHajiaMH 1 TIPOIIeCCaMH B MTOBCETHEBHOM JKU3HU M TPOPECCHOHAIBHOM eI TETHHOCTH.

YueOuuku OenepanbHOro MepedHs, B KOTOPBIX peannu3yeTcs JaHHas porpaMma:
1. Xumus. 10 xkmacce (aBt. 'abpuensua O.C., Octpoymos WU.I., Cnankos C.A.)
2. Xumus. 11 knace (aBt. ['abpuensu O.C., Octpoymos W.I'., Craakos C.A.)

OO0mas xapakTepuCTHKA y4e0HOIo nmpeaMera

OcoOeHHOCTH coOnepKaHUS M METOIWYECKOrO IMOCTPOEHHUs Kypca chOpMHUpPOBaHBI Ha
ocHoee PI'OC COO.

1. CopepxaHue BBICTPOCHO JIOTUYHO MU JOCTYIIHO B COOTBETCTBHH C CHCTEMHO-
JeSITEILHOCTHBIM TTOJIXOJI0OM Ha OCHOBE ME€papXHUu y4eOHBIX MPodIeM

2. B 10-om kiacce CTapuIeKIaCCHUKUA 3HAKOMSTCS ¢ OOraTbiM MHUPOM OpPraHUYECKHX
BEIIECTB HA OCHOBE peaM3alli WU B3aUMOCBSI3H XUMHUUECKOTO CTPOEHUS ITUX BELIECTB C UX
CBOMCTBAMH U IPUMEHEHUEM

3. Conepxxanue Kypca obmeid xumun B 11-oM Kiacce crmocoOcTByeT (HOpMHUPOBAHUIO
€IMHON XMMHMYECKON KapTHHBI MHpa y BBIIYCKHMKOB CPEIHEH ILIKOJBI IIyTEM pPAacCCMOTPEHUS
OOMIMX JJIsI HEOPTaHUYECKOW U OPraHMYECKON XUMHUH MOHATHI, 3aKOHOB U TEOPHil.

4. Hsyuenue mnpenMera NPOBOAUTCS HA OCHOBE COYETAHHS TEOPUM U IPAKTHKH
po6IeMHOro 00y4eHus U MoJayl MaTepralia B JIOTUKE Hay9HOTO TTO3HAHUSI.

5. TeopeTnueckue MOJOKEHUS Kypca LIMPOKO IOAKPEIUIEHBI JIE€MOHCTPALlMOHHBIMU
XUMHAYECKUMH SKCTIEPUMEHTAaMH, Ta00paTOPHBIMU OIMBITAMH U IPAKTUYECKUMHU pabOTaMH.

6. PeanusyeTcst uHTErpanys conep:kaHus Kypca ¢ MPeAMETAMH HE TOJIBKO €CTECTBEHHO-
HAy4YHOT'0, HO M TYMaHUTapPHOIO IIUKJIOB.

7. JIOCTMXKEHHIO TPEAMETHBIX, METANpEeIMETHBIX M JIMYHOCTHBIE PE3YIbTAaTOB
CHocoOCTBYeT cucTeMa 3alaHuil B Gopmare peduieKCHu: MpOBephTe CBOW 3HAHHS, MPUMEHHTE
CBOMU 3HAHUsI, UCIIOJIb3YHTE TOMOIHUTENBbHYIO HHPOPMALIMIO U BbIPA3UTE MHEHUE.

8. PackpbiBaeTcsi posib POCCHUHCKHX Y4YEHBIX B CTAHOBJICHWHM MHPOBOM XUMHUYECKOM
HayKH, 4YTO CIIOCOOCTBYET BOCIIUTAHHIO MATPUOTU3MA U HAIIMOHAJIBHOW CaMOUCHTU(DHUKALINH.
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9. Ilporpamma peanusyeT CBA3b Y4eOHOW JUCHMIUIMHBI C KHU3HBIO, YTO CIIOCOOCTBYET
YCUJICHUIO MOTHBAIIMM YYalIUXCsA K U3YUEHHIO HEMPOPHIBHON XMMHUU Yepe3 PACKPHITHE CBS3U
M3ydaeMoro Marepuaia ¢ Oyaymiedt o0pa3oBaTellbHOW TpaekTopuel u mpodecCHoHATHHON
JEATEIbHOCTH.

10. B mporpamme mnpencTaBieHbl COBPEMEHHBIC HAMPABICHUS Pa3BUTHS XUMHUYECKOU
HayKH U TEXHOJIOTHH.

11. B nporpamme Hamui OTpak€HUE OCHOBHBIE COACPKATEIbHBIC TUHUU:

o «Beuwiecmeo» - 3HaHUSA O COCTaBE, CTPOCHHUH, CBOWCTBAX ((PU3UUECKUX, XUMHUUYECKUX H
OHMOJIOrMYeCKHX ), HAXOXK/ICHUHU B MPUPOJIE U MOTYyYEHUH BaKHEHIINX XUMUYECKUX BEIIECTB;

o  «Xumuueckaa peaxkyus» - 3HaHUS O NPOIECCAX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKHE
CBOICTBa BEIIECTB, YCIOBUAX HX MPOTEKAHUS U cr1oco0ax yInpaBiIeHUs UMH;

o «lIpumenenue geutecme» - 3HaHUsI B3aUMOCBSI3U CBOMCTB XMMHUYECKUX BEILECTB, HauOoee
WCTIONB3YEMBIX B OBITY, MPOMBINIIEHHOCTH, CEJIbCKOM XO3SHCTBE, 3APaBOOXPAaHEHUH U Ha
TPaAHCIIOPTE;

o «A3pik Xumuu» - CUCTEMA 3HAHUM O BAXKHEUIIUX MOHATHUSAX XUMHH W XUMHUYECKOU
HOMEHKJIaType Heopranudeckux u opranmdeckux BeuiectB (MFOIIAK u tpuBmanbHOi);
BJIJICHUE XMMHUUYECKON CUMBOJUKON U €€ OTpaKeHHEM Ha MUChbME, —XUMHUYECKUMU 3HAKaMHU
(cumBonamu), GOpPMYIBI U YpaBHEHUS, a TaKKe MpaBuia mepeBoaa HHPOPMAIUN C POTHOTO
A3bIKa Ha SI3bIK XUMUU U OOPATHO.

IInanupyemble pe3yJbTaTbl OCBOEHUE Y4eOHOI0 peaMeTa:

OOyueHne XMMUHU B CpeHEH IIKosie Ha 0a30BOM YpOBHE IO JaHHOMY KypCy CIOCOOCTBYET

JOCTHXKEHHUIO O0YYaIOIIMMHUCS CICAYIOIINX AUYHOCHHBIX PE3YT1bmaAmog.

1) 4yBcTBa TOPAOCTH 3a POCCHUHCKYI0 XHMHUCCKYI0 HAyKy M OCO3HAaHHE POCCHICKOM
IPpaXXAAHCKON UIEHTUYHOCTH - 8 YeHHOCMHO-0PUeHMAYUOHHOLL cghepe;

2) 0co3HaBaTh HEOOXOIUMOCTh CBOCH MO3HABATEIBHOM IESTEIBHOCTH U YMEHUE YIPABISTH CHO,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEW KU3HU; NOHMMAaHUE
BAXHOCTH HENPEPHIBHOIO 00pa3oBaHMA Kak (DaKTOpy YCHEIIHOW Npo¢eCCHOHAIBHOW |
OOLIECTBEHHOW MAESATENbHOCTH; - 8 NOo3HasamenbHou (KOTHUTHUBHOW, HMHTEJUIEKTYaJlbHOM)
chepe

3) TOTOBHOCTBH K OCO3HAHHOMY BBIOODPY JajbHEHINEH 00pa30BaTe/IbHON TPACKTOPHH MK C(HEphI
npodeccruoHaIbHON ACITETLHOCTH - 8 MpPY008oll chepe;

4) HempusTHE BPEIHBIX TPHUBBIYEK (KYpEHHs, YNOTPEOJCHHS alKOorojasi W HApPKOTHKOB) Ha
OCHOBE 3HAaHMHA O TOKCHYECKOM M HApPKOTUYECKOM JICHCTBUM BEIIECTB - 8 cghepe
300po6vechepediceHUs U HEe30NACH020 00PA3a HCU3HU,

Memanpeomemuvimu pe3yrvmamamu OCBOCHUS BBITYCKHUKAMHU CpPEIHEH IIKOJbI Kypca

XUMHH SBISIOTCS:

1) ucnonvszosanue OCHOBHBIX METOIOB IO3HAHUS (ONPEICICHUE HMCTOYHUKOB YYEOHOH W
Hay4YHOU MH(pOpMalnK, TOTyYeHUe 3TON nHpopMalny, e€ aHaIu3, 1 YMO3AKIIOUeHHS Ha €To
OCHOBE, W3TOTOBJICHHWE M TMpe3eHTanus WHPOPMALMOHHOTO NPOAYKTa; MPOBEICHUE
JKCIIEPUMEHTa, B TOM 4YHCIE€ W B TIPOLECCE HUCCIENOBATEIbCKON JEATEIBHOCTH,
MOJIEJIMPOBAaHUE H3y4aeMbIX OOBEKTOB, HAOIIOJEHHE 3a HUMH, UX H3MepeHue, (uxcamus
pEe3yIbTaTOB) U MX HpuMeHeHue JIJIsi TIOHUMAHUS PA3IUYHBIX CTOPOH OKpYXaromieu
JIIEHCTBUTEIIFHOCTH,

2) enadenue OCHOBHBIMH HHTEIUIEKTYaJbHBIMH OMEPAIUMSIMU (aHAIN3 M CHHTE3, CPABHEHHE U
cucTeMarusanus, o000IleHHe W KOHKpeTH3alus, KJIacCU(pUKAIUs U IOUCK aHaJOroB,
BBISIBJICHHE NPUYMHHO-CIEJCTBEHHBIX CBs3el, (OopMylInpoBKa THIIOTE3, UX IpOBEpPKa U
(hopMynupoOBKa BBIBO/IOB);

3) nosHanue OOBEKTOB OKPYKAIOIIETO MHpa B IUIaHE BOCXOXKICHUS OT aOCTPaKTHOTO K
KOHKPETHOMY (OT 00I1Iero yepe3 YaCTHOE K €AUHUYHOMY);

4) cnocobHocmb BBIIBUTATH UJIEU M HAXOIUThH CPENICTBA, HEOOXOAUMBIE ISl UX JOCTHKCHUS,
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5) ymenue GpopMynHpoBaTh LI U ONMPEACIATH 33/1a4U B CBOCH MO3HABATEIILHOM JIESTEILHOCTH,
OIIPENEIIATh CPEACTBA Ul JOCTHKEHUS 1IeJIeH U pEeLICHMs 3a/1a4;

6) ompedensms  pa3HOOOpa3HbIE HWCTOYHUKM  TIONYYCHUS  HEOOXOAMMOW  XHMHYECKOM
MHPOpPMALIMK, YCTAHOBJIEHHWE COOTBETCTBUS COIEpKaHUs U (OpMBI IpeICTaBICHUS
MH(POPMALIMOHHOTO MPOIYKTa ayIUTOPHH;

7) ymenue TIPOAYKTUBHO OOIIATBCS W B3aMMOJCICTBOBaTH B IIPOIECCE COBMECTHON
JeSITETbHOCTH, YYHUTHIBATh MO3UIMU JPYIHX YYAaCTHHKOB JESTEIBHOCTH, 3(PPEKTUBHO
pa3pelatb KOH(QIUKTHI;

8) eomoernocmb K KOMMyHUKAIMU (TIPEICTABIATh PE3YIbTaThl COOCTBEHHOH MO3HABATEIBHOM
JeSITeIbHOCTH, CIIBILATh U CIYIIATh ONIIOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO ITO3ULIUIO);

9) ymenue WCHONB30BAaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
(nanee — MKT) B pemieHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aLIMOHHBIX 3a]a4 C
COOIIONCHUEM TpeboBaHUI 3PrOHOMUKH, TCXHUKH 0e30I1aCHOCTH, TUTHCHBI,
pecypcocOepekeH s, IPaBOBbIX U ATUYECKUX HOPM, HOPM HH(POPMALMOHHON 6€3011aCHOCTH;

10) 61a0enue A3bIKOBBIMH CPEACTBAMU, B TOM YHCIIC U SI3BIKOM XUMHU — YMEHHUE SICHO, JIOTUYHO
U TOYHO M3J1araTb CBOIO TOUYKY 3PEHUs, UCIIOIb30BaTh aJ€KBAaTHBIE SI3bIKOBBIE CPEACTBA, B TOM
YHCJIe U CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (POPMYIIbI U YPAaBHEHHUS).

Ilpeomemnvimu pezynvmamamu N3y4eHNs XMMUU Ha 6a30BOM YPOBHE Ha CTYIIEHH CPEIHETO
o0uiero o6pazoBaHus SBISIIOTCS CIEAYIOLINE Pe3yIbTaThl.

. B mo3HaBareJbHOIi cepe:

sHanue (nomumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB W BaXKHEWIIMX TEOpUH Kypca
OpraHUYecKoi U 001Iei XUMuu;

2.  ymeHue HAOIIONATh, ONMUCHIBATH, (DUKCHPOBATH PE3YIbTAThI M JIEJAaTh BHIBOIBI Ha OCHOBE
JEMOHCTPALIMOHHBIX U CAMOCTOATEIBHO MPOBENEHHBIX dKCIIEPUMEHTOB, UCIIOIB3Ys JIJISl ATOTO
pOIHOM (PYCCKUN MM MHOM) SI3BIK U SI3bIK XUMUU;

3. ymenue KnaccU(PUIUPOBATH XUMUUECKHUE JIEMEHTHI, IPOCTHIE BEIIECTBA, HEOPTraHUYECKUE U
OpraHHYeCKHe COeMHEHHUS, XUMUYECKHE MTPOLIECCHI;

4.  ymeHue XapakTepu30BaTh OOIIKE CBOWMCTBA, MOJyYCHHE U IPUMEHEHHE H3YYEHHBIX KIJIAcChl
HEOpPraHMYECKUX U OPraHWYeCKUX BEIECTB U X BAXKHEUIINX MpeICTaBUTENCH;

5.  onucvliéamb KOHKPETHBIE XUMHMYECKUE PEAKIMM, YCIOBUS HUX HPOBEICHHUS U YIPaBICHHS
XUMHYECKUMHU MPOIIECCaMU;

6. ymenue TPOBOAUTH CAMOCTOSTENBHBIH XMUMHUYECKHH OKCIEPUMEHT U  HaOMoAaTh
JIEMOHCTPAllMOHHBIN  HKCIEPUMEHT, (PUKCUPOBaTh pe3ylbTaTbl W JelaThb BBIBOABI U
3aKJIFOUEHUS 110 PE3YIIbTaTaM;

7.  npocHo3upoeamv CBOMCTBA HEM3YUYEHHBIX BEILECTB 10 aHAJIOTUU CO CBOMCTBAMM M3yYEHHBIX
Ha OCHOBE 3HaHUS XMMHUYECKHX 3aKOHOMEPHOCTE;

8. ompedensimb MCTOYHMKM XUMHUYECKOW HH(OpMAIMM, MOIy4aTh €€, MPOBOJUTH AHAJIN3,
U3rOTaBIUBATh HH()OPMAIIMOHHBIN NPOAYKT U MPEACTABIATH €T0;

9. ymemv nonvzoeamvca 00s3aTeNbHBIMUA CHPAaBOYHBIMM Marepuanamu: Ilepuoguueckoit
cucreMoii  xumuueckux  anementoB  J[. 1. MenneneeBa, Tabnuuedl  pacTBOPHUMOCTH,
EKTPOXUMHUYECKUM DPSIOM HaNPSIKEHUM METAIUIOB, PSALOM JIEKTPOOTPHULIATENIBHOCTH — IS
XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XMMHMUECKHX 31eMeHToB |—IV nepuonos
1 00pa30BaHHBIX UMU IPOCTHIX U CJIOXKHBIX BEILECTB;

10. ycmanosnenue 3aBUCUMOCTH CBOMCTB M TNPHUMEHEHHUS BaKHEHIIMX OPraHUYECKHUX

COEMHEHUHN OT UX XUMHUYECKOr0 CTPOEHHs, B TOM YHUCJIE€ U OOYCJIOBIEHHBIX XapaKT€pPOM 3TOr0

CTpoeHHs (TpeneIbHBIM WIH HENPEAETbHBIM) U HaTMUueM (PyHKIIMOHAJIBHBIX TPYIIIL;

11. mooenuposanue MONEKy1 HEOPraHUUECKUX U OPraHUYECKUX BELECTB;

12. nonumanue XUMHYECKOM KapTHHBI MHpa KaK HEOTHEMJIEMON YacTW LEJIOCTHON HAy4dHOU

KapTHHbBI MUPA.

Il. B 1 eHHOCTHO-OpHEHTANMOHHOW cdepe - GopMuUpoOBaHHE COOCTBEHHOW IO3WIUH TIPU

OLICHKE IOCJEACTBUM AJI1 OKpYXarolled Cpelpl NEATEIbHOCTU YEJIOBEKA, CBSI3aHHOW C
IIPOU3BO/ICTBOM U NEPEPAOOTKON XMMHUUECKUX IPOAYKTOB;

=
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1. B TpynoBoii cdepe - nposedenue XUMHUECKOTO SKCIEPUMEHTA; pa3zeumiue HABBIKOB
y4eOHOM, MPOEKTHO-NUCCIIEA0BATEIbCKOM U TBOPUECKON JNESATENBHOCTH MPU BBHIIOIHEHUU
HHIAWBUAYAJIBHOTO ITPOCKTA IO XUMUU;

V. B cdepe 310poBoro odpasa Ku3HHU - coOn00eHUe TIPAaBWI OE30MAaCHOTO OOpaIIeHHs C
BEIIECTBAMH, MaTepHajlaMH; OKa3aHWE MEPBOIl MOMOIIM NPU OTPABICHUAX, OXKOraxX M
TpaBMax, MOJIYYEHHbIX B pE3ylbTare HapyIIEHUs IMpaBUJI TEXHUKHU O€30IIaCHOCTHU NpHU
pabote ¢ BemecTBaMu 1 1a00paTOPHBIM 000PYIOBaHUEM.

Conep:xxanne y4eOHOro npeamera
10-11 ksaccoB

ConepxaHue XapakTepu3yeTcs LeIOCTHOCTBIO U CUCTEMHOCTBIO YyUeOHOrO MpeaMeTa, Ha
OCBOCHHE KOTOPOTO OTBEICHO JKECTKO TUMHUTUPOBAHHOE Y4eOHOE BpEMs.

[lepBas yactp kypca (10 kiacc) nocpsiieHa OpraHU4eCKUM COEAUHEHMSIM, a BTopas (11
KJIacc) — 0OIIel XUuMUHU.

CrpykTypupoBaHHE Kypca OpPraHMYEeCKOM XHMHUU ONpEAeNsercs HUICSIMU TEOpUU
pa3BuBaroIIero ooyuenus JiapkoHuHa U B. B. JlaBbIiOBa ¥ CTaBUT LENBIO PAa3BUTHE YYAIUXCS
Henpo(UIbHBIX M0 OTHOLIEHHUIO K XMMHHU KJIACCOB CpeACTBaMU yueOHOU quciumuinHel. [loaTomy
BHaYalle pacCMaTpPUBAIOTCS KPATKHE TEOPETHUYECKHE CBEACHHS O CTPOCHHUH, KIaCCU(PUKAIUU U
crocobax (popMUPOBaHUS Ha3BaHUM OPraHMYECKUX COEAMHEHUN, 00 0COOEHHOCTAX NMPOTEKaHUs
OpraHWYECKUX peaKIUi B CPAaBHEHUM C U3YYEHHBIMU B OCHOBHOM IIIKOJIE THIAMU XUMHUYECKHX
peakuuii ¢ yqacTueM HeopraHM4YecKux BeuecTB. Ha HayanbHOM 3Tane pacKpbIBarOTCS MPUUMHBI
MHOT000pa3usi OpraHnYeCKUX COEAMHEHUMN.

Jlanee paccMaTpuBarOTCSI OCHOBHBIE  KJIACChl ~ OPraHMYECKUX  COCOUHEHUH —
YIJIEBOJOPO/IOB (aJKAaHOB, aJKEHOB, IUEHOB, aJKWHOB, apEHOB) U UX MPHUPOJIHBIX MCTOUHUKOB
(mpupoaHoro raza, He()TH U KAMEHHOT'O yIJisi). DTO MO3BOJISET 3aKPENUTh OCHOBHBIE MOJOKEHUS
TEOPUH XUMUUYECKOTO CTPOCHHS OpPraHMUeCcKux coenuHnennii A. M. bytneposa.

3areM CBelEeHHS O 3aBHCHUMOCTH CBOMCTB OPraHMYECKHX COEIUHEHHH OT MX CTPOCHHUS
pa3BUBAIOTCSI NP PAcCMOTPEHMH KJIAaCCOB KHCJIOPOACOAEPkKAIIUX COEAMHEHUN (CIUPTOB,
(deHona, anpAeruoB, KapOOHOBBIX KHCIOT, CJIOXKHBIX 3(QHUPOB, KUPOB U YIIEBOAOB) U
a30TCOAEPKANIUX OPTAHUYECKUX COCTUHEHHH (aMUHOB, aMUHOKHCIIOT, OCIIKOB M HYKJIEHHOBBIX
KHCJIOT).

Unero uenenonaranusi, T. €. OTBETa Ha BOIPOC O POJIM OPraHUYECKON XUMHUU B KM3HU
COBPEMEHHOT0 00IlecTBa, pealn3yeT 3aKIouuTeNbHas raBa Kypca «OpraHuueckas XUMUS U
obmecTBo». B Heil oOyuaromuecs 3HAKOMATCS C TaKUMU BaXKHBIMH B TPAKTUYECKOM H
OMOJIOrMYEeCKOM OTHOLIEHHH BeIleCTBAMHU W MarepuajiaMH, KaK IUIacTMacchl M BOJIOKHA,
(hepMeHTbI, BATAMHUHBI, TOPMOHBI U JICKAPCTBA, a TAKKE C JIOCTHKCHUSIMHA OMOTEXHOIIOTHUH.

Wnewn teopun pa3BuBaromero oOy4eHus MOJ0KEHBI 1 B OCHOBY Kypca o0IIe xumuu. Y
CTapIICKIACCHUKOB (OPMUPYETCS LEJIOCTHOE MpPEJCTaBICHHE O XHMHUYECKOW Hayke |
XMMHYECKOM MPOU3BOJICTBE, @ TAKXKE O €IMHOM €CTECTBEHHO-HAYYHOU KapTUHE MUPA, B KOTOPOil
XMMHUECKasi KapTUHA MHUpA SBISIETCS €€ HEOTHEMIIEMOI YaCThIO.

B kypce oOmieit XuMuM BHa4ase ydalquecs 3HAKOMSTCS MOCJIETHUMHU AOCTHKECHUSIMHU B
o0JIacTH W3Y4eHHUs aToMa, Y3HAIOT O COBPEMEHHBIX METOJaxX IO3HAHHS CTPOCHHUS aToMma,
YIIIYONSIFOT ¥ pacIUpSIOT 3HAHUS, IOJTyYeHHbIE B Kypce OCHOBHOM IIKOJBI, O CTPOCHUU aToMa U
BellecTsa Ha ocHOBe [lepuogmueckoro 3akoHa u Ileprnognueckoi cucremsl [{. 1. Menneneesa,
00 O00mMX CBOMCTBaX KJIACCOB OPraHMYECKUX M HEOPraHMYECKHX COEAMHEHUH (KUCIOT,
OCHOBaHUH, aM(OTEPHBIX COCTUHEHUI) B CBETE TCOPHH DJICKTPOIUTUYCCKON TUCCONMALNU U
MpoTOHHOW Teopuu. [lanee paccmarpuBaercss Kiaccu(UKaUg XUMHUYECKHX peakiuii B
OpraHMYECKOM M HEOPraHMYECKOM XMMHH. 3aBEpIIAeT Kypc 3HAKOMCTBO CTapIIEKIACCHUKOB C
MEePCIEKTUBAMH PA3BUTHSI XUMUYECKOW HAyKHM M XMMHUYECKOTO IMPOU3BOJICTBA, C MpolieMaMu
OXpaHbl OKPYKAIOIIEH Cpebl OT XUMUYECKOTO 3arPsI3HEHUS U Iy TSIMU UX PEIICHUS.

Conep:xkanne yueOHOro nmpeamera



10 k1ace
Teopua cmpoenusa opzanuveckux coeounenuii A. M. Bymnepoea. Ilpeomem opzanuueckoii
xumuu. Opeanuvyeckue eewjecmea. Npupoouvle, UCKYCCMEEHHblE U  CUHMEemu4ecKue.
OcobenHocmu cocmaga u cmpoenus opeanuyeckux gewyecms. Bumanusm u eco kpax. Ilonamue
00 y21e8000pooax.
OcCHOBHBIE TOJIOKEHUSI TEOPHMH XHUMHUYECKOro crpoenusi byrtiepoBa.  BaneHTHOCTH.
CrpykrypHble (OpMYITBI — TIONHBIE M COKpamiéHHble. [IpocThie (OmMHApHBIE) W KpaTHBIC
(nBoliHBIC U TpOIHBIE) CBsI3U. M30Mephl 1 n30Mepusi. B3anMHoe BIKMsHUE aTOMOB B MOJIEKYIIE.
Jemoncmpayuu. Hexotopbie 00IMEe XMUMHUYECKHE CBOWCTBA OPraHUYECKHX BEIIECTB: WX
ropeHue, IUIaBlieHue M oOyriuBaHue. Monenu (IIapoCTep>KHEBbIE U O0BEMHBIE) MOJIEKYI
OpraHMYECKHX COEIWHEHUN pa3HbIX KijaccoB. OmpeneneHue 3AIEMEHTHOIO  COCTaBa
OpPraHUYECKUX COCAUHEHUMN.
Jlabopamopusie onvimot. VI3roTOBIEHNE MOJIENIEH OPTaHUYECKUX COSTMHEHUM.
YriieBonopoasl U MX NPUPOAHBbIE HCTOYHUKHU
IIpeneasHbie yriieBogopoabl. Ankanbl. Onpenenenue. ['oMonornyeckuil psiji ajnkaHoB U €ro
obmas ¢opmyna. CrpykTypHas u3zoMmepus yriaepoaHod uenu. Panukansl. Homenknarypa
aJKaHOB. XMMHUYECKHE CBOICTBA aJKaHOB: 'OPEHHUE, PEaKLMU 3aMelleHus (rajJoreHUpOBaHuE),
peakuus pa3jioKeHUsl METaHa, peaklus AeTUAPUPOBAaHUs ITaHa.
HenpenenbHble yrieBoaopoabl. AJiKeHbl. OTWIEH. [OMOJOrMYECKHl psAa  aJKEHOB.
Homenknarypa. CrpykrypHass u3zomepus. lIpoMbIIUIEHHOE MOydYE€HUE AJIKEHOB: KPEKUHI U
JNerHIpUpOBaHME aJKaHOB. Peaknus nerujaparaliud 3TaHoNA, Kak J1abopaTopHBIA crmocod
MIOJIyYEHUs] STUIICHA. Peaknuu npucoeauHeHus: TUApaTalus, TUAPOTaJOreHUPOBAHUE,
rajoreHdpoBanue, nonumepuszanuu. IlpaBuno  MapkoBHuKOBa.  OKHCIIEHHE  AJIKEHOB.
KadecTBeHHBIE peaKkIM HAa HENPEEIBbHBIE YTIIEBOLOPO/BI.
Aaxaauennl. Kayuykm. Homenxiarypa. Conpsbk€Huble auensl. byraamen-1,3, wu3ompeH.
Peakuus JleGeneBa. Peakumu mnpucoeauHeHus ankaaueHoB. Kaydyku: HaTypasibHBIH,
cuHTeTHuyeckue (OyraaueHoBbIN, U30NPEeHOBBIN). Bynkanuzanus kayuyka. Pesuna. D00HUT.
AaxuHbl. O0Ias XapakTepUCTHKa roMonorudeckoro psaa. CrocoObl 00pa3oBaHMs Ha3BaHUIM
aJKMHOB. XHMMHUYECKHE CBOMCTBa  alleTWieHAa: TOpEeHHEe, pEeaKklUUd TPUCOECTUHEHUS:
THJIpOrajloTeHUpOBaHKe, raJloreHUpoBaHue, rupatanus (peakuus Kydeposa), — ero nomnyueHue
U IpUMEeHeHne. BUHMIxiopua u ero nonuMepu3anus B NOJUXIOPBUHUIL.
ApeHbl. beH3011, KaKk NpeACTaBUTENb APOMAaTHUECKUX YIIIeBOAOpoa0B. CTpOEHHE €r0 MOJIEKYIIbI
U CBOHCTBa (u3NYeCKHe U XUMHYECKHEe CBOMCTBA: TOpEHHE, pEeaKIMH 3aMelleHUus —
raJloreHupoBaHue, HUTpoBanue. [lonyyeHne u npuMeHenue OeH3oma.
IIpuponusiii u monyTHbIM ra3pl. CoctaB mpupogHOTro raza. Ero HaxoxJeHue B NPHUPOJE.
[IpeumymiecTBa MPUPOAHOTO ra3za Kak TOIUIMBA. XUMHUECKas NepepadoTKa MPUPOJHOTO rasa:
KOHBepcus, nuponu3. CHHTe3-Ta3 U ero NpUMEeHEHUE.
[omyTHbIe Ta3bl, UX coctaB. llepepaboTka MOMYTHOTO ra3a Ha (PpakiUH: CyXOW ras, MpomaH-
OyTaHOBasi CMECh, Ta30BbIN OCH3HH.
He¢t1s u cnocods! eé nepepadorku. CoctaB HePTH M €€ mepepaboTKa: MEeperoHKa, KPEKUHT,
pudopmunr. Hedrenponyktsl u ux nomydenue. [lonstue o6 okTaHOBOM uucie. XMMHUYECKHE
crocoObl MOBBIIICHUS KauecTBa OEH3MHA.
Kamennblii yroib m ero mepepadorka. KokcoBaHME KAMEHHOIO YIJIS W €r0 MPOAYKTHI:
KOKCOBBIH ra3, aMMHauHasi BOJ1a, KAMEHHOYTOJIbHAs CMOJIa, KOKC. ["asudukanus kaMeHHOTO yIJIs.
Jlemoncmpayuu. TopeHue NpeNeapHbIX M HENPEAENbHBIX YIIEBOJOPOAOB: METaHA, JTaHa,
aneTwieHa. KauecTBeHHblE peakUUM Ha HENPEJENIbHbIE YITIEBOAOPOABI: 00ECIBEUNBAHUE
STWJIEHOM M alleTHWJIEHOM pacTBOPOB IMepMaHraHata Kaiusg W OpoMHON Boabl. OTHOIIEHHE
OeH30I1a K 3TUM OKHCHHTeNAM. Jlerunparanus staHona. ['unponus kapouaa kamsims. Komneximm
«Hed1p n HedTenponykthl», «KaMeHHBINH yroiab U MPOLYKTHI €ro mnepepadoTkuy», «Kayuykumy.
Kapra none3nbix nckonaemsix PO.
Jlabopamopnuvie onvimsl. OOHapyxeHUE MPOAYKTOB ropeHHUs cBeud. lccrnemoBanue CBONCTB
Kay4yKOB.



Kucnopoxa- n a3orconep:kaniye opraHn4ecKue CoeIMHeHUsI

Onnoaromuble cnuprbl. Omnpenenenue. @OyHKIMOHAIbHAS  THIPOKCWIbHAS — TpyIIA.
lT'omomornyeckuii  psia  NPEAENbHBIX  OJHOATOMHBIX  CHHUPTOB. M30oMepusi  MONOKEHHUS
(byHKIMOHATBHON Tpynmbl. BonoponHas cBsi3b. XUMHUYECKHE CBOMCTBA CHUPTOB. AJbACTHUIHAS
rpynmna. Peakuust ostepudukanuu, ciaoxsele 3¢upsl. Ilpumenenune cnmptoB. [leiicTBue
METHUJIOBOTO U 3TUJIOBOrO CIIMPTOB HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHI. DTHWICHIIMKOIb, KAK IPEICTABUTENb IByXaTOMHBIX M ITIMLEPUH, KaK
IpelCTaBUTENb TPEXAaTOMHBIX CIUPTOB. KauecTBeHHAs peakuys HA MHOTOAaTOMHBIE CHHUPTHI, UX
CBOWCTBa, NOTy4YeHue u npuMeHenue. [lonstae 06 anTudpuszax.

®enoj. CTpoeHue, momyyeHue, CBOMCTBa U MpuMeHeHue ¢geHona. KauecTBeHHbIE peakiuy Ha
(denon. B3anMHoe BIMsSHHAE aTOMOB B MOJIEKYJIe )eHOIA.

Aabaernabl U KeToHbl. Dopmanbaerus M aueTalbIeruji, Kak HpeICTaBUTENIN aJlbJErUI0B,
coctaB MX MoJeKkyl. (DyHKIMOHAJIbHAsA KapOOHWIbHas rpymma. KauecTBEHHbIE peakiuu Ha
anpaeruabl. CBONCTBaA, MONMyYeHUE W MPUMEHEeHHE QopMalpieruaa u aneranpiaeruaa. Peakiuu
NOJMKOHAeH cauu s popmanbaeruaa. [lonsTie o KeToHax Ha MpUMepe aleToHa.
Kap6onoBbie kucaorbl. [omonmorumueckuid psj TNPeaeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBbIE KHUCIOTBL. XHUMHUYECKHE CBOICTBA KapOOHOBBIX KHCIIOT.
[lonmyueHue u npuMeHEHNE MYPAaBbUHON U YKCYCHOM KUCIIOT.

Caoxnble 3¢gupbl. Kupbl. Peakius srepudukanuu. Cnoxsbsie 3¢gupsl. XKupbl, Ux cocras u
TUJIpONIK3 (KUCJIOTHBIN U 1Ies1ouHoM). Mbuta. I'uapupoBaHue Kupos.

VYraeBonbl.  YmieBogsl.  Monocaxapunbl.  [moko3a  kak  anpaerugocnupr. CopOwur.
MonouHokucinoe u  couproBoe  Opoxkenue. Portocunte3.  [ucaxapuasl. Caxapo3sa.
[Tonucaxapuapl: Kpaxmall, LEJUTI0I03a.

AMuUHBI. AMUHOTpyNa. AMUHBI IPEJEbHbIE U apoMaTnieckue. AHWwINH. [lonydeHne aMUHOB.
Peaknus 3uHnHa. XuMru4yecKkue CBOMCTBA M IPUMEHEHUE aMUHOB.

AMMHOKHCJIOTBI. AMMHOKHUCIOTBI, COCTaB WX MOJIEKY]l W CBOWCTBa, Kak aM(OTepHBIX
OpraHMYeCKHX COeAMHEHUMH. [NunuH, Kak mpencTaBuTeldb aMHUHOKHUCIOT. [lomyuenue
MOJIMIIETUIOB PeaKIUEN NMOoNUKOHAeH caunu. [IoHsaTHe 0 NenTUIHOM CBSI3N.

Beaxku. CtpoeHue Momnekyn O€NIKOB: TNepBUYHAs, BTOPUYHAs M TPETUYHAs CTPYKTYpBHI.
KauecTBeHHbIE peakiy Ha OeJKH, UX THAPOSIU3, IeHaTypalus 1 OuoJoruueckue GyHKIHH.
Jemoncmpayuu. IlonyueHue anpJerusioB OKHcleHHEM crnupToB. KadecTBeHHass peakuus Ha
MHOTOATOMHBIE CHHUPTHI. 3aBHUCHUMOCTb DPAaCTBOPUMOCTH (peHoa B BOJE OT TEMIIEPaTyphl.
B3aumoneiictBue ¢ 6pomHoi Bomor u xjopuaom kenesa(lll), kak kauecTBEHHBIE peakIuu Ha
(denon. Peaknum cepeOpstHOro 3epkaiia U CO CBEXKENONy4eHHbIM Tuapokcunom meau(ll) mpu
HarpeBaHWH, KaK KaueCTBEHHbIE peaklMu Ha anpiaeruapl. OO0pasisl MypaBbUHOM, YKCYCHOM,
MaJbMUTHHOBOM M CTEAPUHOBOM KUCIIOT M UX PACTBOPUMOCTH B BOJE. AJIbJIETUIHBIE CBOICTBA U
CBOWMCTBA MHOTOATOMHBIX CIIUPTOB TIIOKO3bI B peakiuu ¢ rugpokcugom  meau(ll).
Nnentudukanms kpaxmana. KadecTBeHHbIE peakIuy Ha OCIKH.

Jlabopamopuwvie onvimoi. CpaBHEHHE CKOPOCTH HCIApPEHHs] BOABI U 3TaHOJIa. PacTBOPUMOCTH
IJIMIEpUHA B BOJIe. XMMHUECKHE CBOWCTBA YKCYCHOM KUCIOTHL. OlpeneneHue HENpeneabHOCTH
pacTutensHOro Macna. MnoeHTudukanuss Kpaxmala B HEKOTOPHIX MPOAYKTaX IHTAaHMUS.
WsroroBnenne KpaxmajabHOro Kiencrepa. WM3roroBneHue MoOAENEe MOJEKYJ aMHHOB.
N3roroBienue Moaenu MOJIEKYJIbl NIUIMHA.

Ilpakmuueckaa paboma. Vinentudukanus OpraHNIECKIUX COCTUHEHUI.

Opranunyeckasi XuMHsl 4 001ECTBO

Buorexnonorus. Ilepuoasl e€ pasputus. Tpu HampapleHUS OWOTEXHOJOTHH: TeHHAs (WA
TeHeTUYeCKas) MHKeHepus; KIeTouHas MHXKeHepus; Ouonoruueckas uHxeHepus. [ eHeTndecku
MompuuuupoBannbie opranu3smbsl  (I'MO) wu Tpancrennas mpoxnykius. KioHupoBaHue.
NmmoOunm3oBaHHble (EPMEHTHI U UX IPUMEHEHHE.

oaumepsl. Knaccuduxkanus nonumepoB. VICKyCCTBEHHbBIE TTOTUMEPHI: LEIUTYIOW, alleTaTHBIN
HIENK, BUCKO3a, LeJu1o(aH.
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Cunrternuyeckue mojumepbl. [lomumepusanus U MOJUKOHICHCAIUS, KaK CIIOCOOBI MONYy4eHUs
nomuMepoB. CuHTeTHYeCKHe Kaydyku. [lomuctupon, TequioH W TOJUBUHUIXJIOPHA, Kak
npeacTaBuTeNy miactMace. CHHTETHUECKHE BOJIOKHA: KallpOH, HAMJIOH, KeBJap, JIABCaH.
Jlemoncmpayuu. Konnekuu KayqyKoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH M MU3/IEUI U3 HUX.
depMEHTAaTUBHOE PA3JI0KEHUE TMEPOKCHIA BOAOPOJA C MOMOIIBIO KaTajia3bl CBEXKEHATEPTHIX
MOPKOBHU WJIH KapToders.

Jlabopamopusie onvimot. O3HAKOMIICHHUE C KOJUICKIIUSIMHU KaydyKOB, TJIACTMACC U BOJIOKOH.
Ilpakmuueckas paboma. PacriozHaBaHME IJIACTMACC U BOJIOKOH.

Conepxanune y4eOHOro npeamera
11 knacc

CrpoeHue BemecTn
OcHoBHbBIE cBefleHUsI 0 cTpoeHMH aroma. CTpoeHue aroma: cocTaB sipa (HYKJIOHBI) U
anektpoHHast obonouka. [lonsitue 06 wu3oromax. IloHATHE O XMMHYECKOM »JIIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM SiApa.
IMepuonnyeckas cucrema xumudeckux 1emMenToB JI. 1. MenjaeiieeBa B cBeTe cBeTe YYeHHU S
0 cTpoenuu aroma. Ousnyeckuii cmbich npuHsATor B Tabmuue . M. MenaeneeBa CUMBOJIUKHU:
MOPSIAKOBOIO HOMEpPA 3JIEMEHTa, HOMEpa Mepuoaa U HoMepa rpynnbl. [loHATHE O BaJEHTHBIX
anekTpoHax. OToOpaxxeHHe CTPOCHUS IECKTPOHHBIX 000JIOUYEK aTOMOB XMMUYECKHUX JIEMEHTOB C
MIOMOIIIBIO 3JIEKTPOHHBIX H ANEKTPOHHO-TpahUIecKux GopMyIl.
OObsicHEeHHE 3aKOHOMEPHOCTEW W3MEHEHMsSI CBOWCTB DIIEMEHTOB B TMEpHOAaX U Tpymmnax
MEPUONYECKON CUCTEMBI, KaK CJIEJCTBUE UX ANEKTPOHHOIO CTPOCHUS. DJIEKTPOHHBIE CEMENCTBA
XUMUYECKHUX AIEMEHTOB.
CpasHenne Ilepronnueckoro 3aKoHa U TEOPHMH XHMHYECKOro CTpoeHHs1 HA (puirocodcekoi
OCHOBE: TIPEITMOCHUIKH OTKpBITUS [lepnoanuecKkoro 3aKoHa U TEOPHH XHMHUYECKOTO CTPOEHUS
OpraHWYECKUX COEIUHEHHM; pOJib JIMYHOCTH B HCTOPUM XHMHH, 3HAUCHHE NPAKTUKA B
CTAHOBJICHUH M Pa3BUTUU XUMUYECKHX TEOPHA.
HNonnasi XuMu4yecKas CBAA3b M HOHHbIEC KPUCTA/LUINYECKHe PelIéTKU. KaTHOHBI M aHUOHBI: X
3apsiibl U KJIacCH(pUKAIMS 0 COCTaBy Ha MPOCThIe W ciokHble. [IpencraButenu. IlonsTtue o0
MOHHOW XHMMHYECKOW cBsi3u. VoHHas KpucTamnueckas peméTka U (u3ndecKue CBONCTBA
BEIIIECTB, OOYCIIOBJIEHHBIE ATUM CTPOCHHEM.
KoBajieHTHast XuMHM4YeCcKass CBfI3b. ATOMHBbIE M MOJIEKY/SIPHbIe KPHCTAJLJIMYECKHE
pemiéTku. [loHSITHE O KOBAJICHTHOM CBSI3U. DJIEKTPOOTPUIIATEIIBHOCTh, HEMOJISIPHAS W TOJISIpHAs
KOBAJICHTHBIC CBs3U. KpaTHOCTH KOBalleHTHOW CBs3M. MeXaHU3Mbl 00pa30BaHUS KOBAJCHTHBIX
CBs3el: OOMEHHBIH W JIOHOPHO- AaKIeNTOPHBIA. [loMApHOCTP MOJIEKYNBI, KakK CIEJICTBUE
MOJIIPHOCTHU CBSI3U M TEOMETPHUM MOJIeKybl. Kpucraminueckue pemeTkl ¢ 3TUM THIIOM CBSI3H:
MOJIEKY/ISIpHBIE U aToMHble. DHU3UYECKHME CBOWCTBA BEIIECTB, OOYCJIOBIEHHBIE THIIOM
KPUCTAJUINYECKUX PELIETOK.
Merajummyeckass  ¢Ba3b. lloHATHE O  METaUIMYECKOW CBSI3W M METAJUIMYECKUX
KPUCTAJUIMYECKUX  pelérkax. @OuU3nuecKue CBOWCTBA METAJUIOB HAa  OCHOBE Ux
KPUCTAJJIMYECKOr0 CTpoeHus. lIpuMeHeHne MeTamioB Ha OCHOBE HX CBOMCTB. UEpHble H
I[BETHBIEC CIUIABBI.
BonoponHas xuMu4yeckass cBf3b. MEXMONEKYIsIpHas U BHYTPUMOJIEKYJIIpHAs BOJOPOAHbBIE
CBSI3U. 3HAYCHUE MEKMOJIEKYISIPHBIX BOJIOPOJHBIX CBA3EH B MIPUPOAC U KU3HU YEIIOBEKA.
IMosmmepsnl. IlonyueHune noaMMEpOB peakUUSAMHU MOIUMEPHU3ALMUA UM TOJIMKOHJCHCAIIUH.
Baxwnelinye npeacTaBUTeNd MJIACTMACC M BOJIOKOH, UX MOJY4YEHUE, CBOWCTBA U NMPUMEHEHUE.
[loHsiTHE O HEOPTAHMYECKUX MOJUMEPAX U UX IPEICTABUTEINH.
JucnepcHbie cucrtembl. [lorsTHe 0 mucnepcHOi (ase M TUCTIEPCHOHHOW cpefe. ArperarHoe
COCTOsIHME pa3Mmep uacTll ¢asbl, KaKk OCHOBa M KiIacCHU(PHUKAIMKU JHUCIIEPCHBIX CHCTEM.
DOMYIbCUH, CYCTICH3UM, a3PO30JU — TPYIIBI TPYOOIUCIIEPCHBIX CHUCTEM, MX MPEICTABUTEIH.
3071 ¥ reiau — rpynibl TOHKOAUCIEPCHBIX CUCTEM, UX npeacTaBurenu. [lonstue o cunepesuce u
KOAT YJISIIIUU.
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Hemoncmpayuu. llepuonuueckoil cucrembl xumuyeckux anemeHtoB [[. WM. MenneneeBa B
pa3nuuHbIX popmax. Monenb HOHHOM KpUCTANIMYECKONW PEIIETKH Ha IPUMEpE XJIOpUAA HaTpusl.
MuHepaisl ¢ 3TUM THUIIOM KPUCTAJUIMYECKON PEIIETKON: KAJIBLIUT, rajauT. Moaenu MOneKyIsipHOU
KPUCTAJUINYECKON PEIIETKH HA MPUMEPE «CYXOTo JIbJIa» WIN MOa U aTOMHON KPUCTAJUINYECKOU
peIETKN Ha MpUMepe anmasa, Tpadura Wik KBapia. Moaenb MoJsipHOro o0bséma raza. Moaenu
KPUCTAJUIMYECKUX PpEIIETOK HEKOTOphIX MeTawioB. Komnekuuu o0pa3loB  pa3iMyHbIX
nucepcHbIX cucteM. CHHEpe3nc U Koaryisuus.

Jlabopamopnvie onvimbi. KoHCTpyHpOBaHME MOJAEIN METAIIIMYECKON XMMHYECKOH CBS3H.
[TonydyeHne KOJUIOMIHOTO PacTBOpa KypHHOTO O€Jka, MCCIIENOBAHUE €r0 CBOMCTB C MOMOIIBIO
Ja3epHON YKa3KM U IIPOBEIECHUE ero AeHarypauuu. [lomyuenue sMynbcHH pacTUTEIBHOTO Maciia
u HaOmoneHue 3a e€ paccinoeHueM. [lomyueHue CycneH3UM «M3BECTKOBOIO MOJIOKa» U
HaOJIFOEHUE 3a €€ ceIUMEHTALUEN.

XHMHYeCKHe peaKIuu

Kaaccupukanusa XuMuyecKHX peakuuii. AlJOTpONu3anus 1 H30Mepu3alus, Kak peakuuu 0e3
U3MEHEHHUsl cocTaBa BellecTB. AjuloTponuss U e€ npuuuHbl. Knaccudukanus peakuuil 1o
pasNIMYHBIM OCHOBAaHUSAM: MO YHCIYy M COCTaBy pPEareHTOB M MpPOAYKTOB, Mo (ase, o
WCIIONIb30BAaHUIO KaTanu3aropa uiau (epmenra, nmo temioBoMmy s¢dekry. Tepmoxumuueckue
YPaBHEHUS peakLuil.

Cxopocth xumMHYeckux peakumii. dakToppl, OT KOTOpPHIX 3aBUCUT CKOPOCTb XHUMHUYECKHX
peakuuii: IpUpoJa pPEearupyrollux BEUIECTB, TEMIIEpaTypa, IUIOWAaAb HMX COINPUKOCHOBEHUS
pearupyromux BeIIeCTB, UX KOHLEHTpalus, NpUCyTCcTBUE Karainu3atopa. [loHsTue o karamuse.
@depMeHTHI, Kak OMOIOrHYecKue Karaau3aTopbl. MTHIMOUTOPHI, KaK «aHTOHUMBI» KaTaJIn3aTOpOB
U UX 3HaYCHHE.

XuMnyeckoe paBHOBecHe H cloco0bl ero cMemeHusi. Kimaccupukanus XUMUYECKHX peakiuii
0 MpU3HAKy UX HarpaBieHus. [lonsaTue 06 oOpaTUMBIX peaklUiIX U XMMHUYECKOM PaBHOBECHHU.
Ipunmun Jle-Illarense u cnocoObl CMEHIEHHS XMMHUYECKOTO PpaBHOBECHS. O6mas
XapaKTepUCTUKa peakiuil cuHTe30B ammuaka U okcuaa cepbl(VI) u paccMorpeHue ycioBuit
CMEIIEHNS UX PAaBHOBECHUS Ha IIPOU3BOJICTBE.

I'mapoans. OOpartuMelii 1 HeoOpaTuMblil ruaponussl. ['maponus coneit u ero Tunsl. ['maponus
OpPraHNYeCKHX COEJMHEHUH B JKUBBIX OPraHU3MOB, KaK OCHOBa oOMeHa BemlecTB. [loHsTre 00
SHEPreTHUYEeCKOM OOMEHE B KIIETKE M POJIU TUAPOIIN3A B HEM.
OKHCINTEIBbHO-BOCCTAHOBUTE/IbHBIC peakuuu. CTeneHb OKUCIEHHS M €€ OINpeNeseHUe 0
(opMynamM OpraHMYECKHUX U HEOPTraHUYECKUX BEIECTB. DJIEMEHTHI M BELIECTBA, KaK OKUCIUTEIH
n BoccTaHoBuTenu. [loHsTHE O mpoueccax OKHUCIEHHS U BoccTaHoBieHUs. CocTaBieHue
yYpaBHEHHUI XUMHUYECKHMX peaKkLuii Ha OCHOBE 3JIEKTPOHHOIO OajaHca.

DJIEKTPOJIN3 PacIIaBOB M PACTBOPOB JJIEKTPOIUTOB. XapaKTepUCTHKA 3JIEKTPOJIN3a, KaK
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOTO Ipouecca. OCOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIOLWEro B
pacTBopax 3JIEKTpOIHUTOB. IIpakTHueckoe NMPUMEHEHHME 3JIEKTPOJIM3a: MONYYEHHE TIaJIOTE€HOB,
BOZIOPOZa, KHUCIIOPOJA, LICIIOYHBIX META/UIOB M INEIOYEH, a TAKXKE AJIOMHHHUSA DJICKTPOIHA30M
pacIulaBOB M PAcTBOPOB COEIMHEHUN J3THUX d3JeMeHTOB. IloHATHE O TrajabBaHOIIACTHKE,
raJlbBaHOCTEINH, paMHUPOBAHUY LIBETHBIX METAJIJIOB.

Jemoncmpayuu. PacTBOpeHHE CEPHOM KUCIOTHl 1 AMMUAYHOW CETTUTPHI U (PUKCALIUS TEIUIOBBIX
SIBJICHUW JUIs 3TUX TpoIleccoB. B3anmMomeicTBHs pacTBOPOB COJNSHOM, CEPHOM M YKCYCHOM
KHACJIOT OJMHAKOBOM KOHIIEHTPAallMM C OJMHAKOBBIMU KyCOUYKaMH (TpaHylaMM) LHMHKAa U
B3aMMOJICHCTBUE OJIMHAKOBBIX KYCOUKOB pa3HbIX METAJUIOB (MarHus, LMHKA, >Keue3a) C
pacTBOPOM COJISHOM KHUCJOTHI, KaK IPUMEP 3aBUCUMOCTH CKOPOCTH XHMUYECKHUX PEAKLHI OT
Opuponbl BewlecTB. BzaummopelcTBue pacTBOpPOB THOCYAb(GaTa HATpUsl KOHLEHTpALUUM U
TEMIEPATYpPbl C PAcTBOPOM CEPHOM  KUCIOTBL. MoOJENMpOBaHUE  KHUISILIETO  CIOS».
Hcnonb30BaHNe HEOPraHUYECKUX KaTalau3aTopoB (Coieil xenesa, MoIuAa Kajus) U MPUPOIHBIX
00BEKTOB, cofAepXKallluX KaTaynady (CbIpoe MsCO, KapTodesb) Ui Pa3JIoKEHUs MEepOKCUaa
BoZlOpozia. B3ammopeilicTBue NIMHKA C COJISHOM KHMCJIOTOM HUTpaTtoM cepedpa, Kak NpUMEph
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OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHOW peakuuii M peakuuu odOMeHa. KoHCTpynpoBaHuE MOIEIH
anekrponusépa. BuneodparmMeHT ¢ MPOMBIIUIEHHON YCTAHOBKY JJISl TOTyYEHUS aTFOMUHHUS.
Jlabopamopusie onwvimel. Vnmoctpauust npaBuiia beproiie Ha NpakTHKE — MPOBEICHHE
peakuuii ¢ o00pa3oBaHUEM OCajiKa, Tra3a U BoJbl. [ eTeporeHHsblii KaTaiu3 Ha IpUMeEpe pa3ioKeHus
NEPOKCUIAa BOIOPOJa B MPUCYTCTBUM JUOKCHAa MapraHua. CMelleHue paBHOBECUSl B CUCTEME
Fe3* + 3CNS™ «> Fe(CNS)s. McnblTaHne MHAMKATOPAMH CPEIbl PACTBOPOB COJEH Pa3IMUHBIX
TUMOB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS pEakIst W peakuuss oOMeHa Ha IpHuMepe
B3aMMO/IeiicTBUA pacTBOpoB cyibdara meau(ll) ¢ xene3om u pacTBOPOM IIEIOUH.
Ilpakmuueckaa padoma. PemieHue >KCIEPUMEHTANbHBIX 33Jad MO TeMe «XHUMHUYecKas
pEeaKIU».

BemecrBa 1 X cBOliCTBa

Metanabl. u3nueckue CBOWCTBA METAIIOB, KaK (DYHKIIHS X CTpoeHus. [lenieHne MeTanioB Ha
IPyNIbl B TEXHUKE U XUMHUU. XUMUYECKHE CBOMCTBA META/UIOB U DIIEKTPOXUMHYECKUU Psif
HanpspkeHuit. [lorsTre o MetannorepMun (ATIOMUHOTEPMUU, MATHUETEPMUH U . ).
Hemeraunbl. buaaropoansie rasel. Hemeramnel kak okuciurenu. Hemeramnel  kak
BOCCTAHOBUTENH. Psin1 anexTpooTpuniarebHOCTH. VIHepTHBIE Wil 6J1aropo/iHbIE ra3bl.

Kuciorsl Heopranumyeckue M opraHudeckue. Kuciorel ¢ TOYKH 3pEHHMS aTOMHO-
MOJIEKYJISIPHOTO yueHUs. KHCIOTBI C TOUKHM 3pEHMSI TEOPUU HIEKTPOIUTHUECKON THCCOLUALNN.
Kucnotrel ¢ Touku 3peHuss NpoToHHOM Teopuu. OOLIME XUMHYECKHE CBONCTBA KHCIIOT.
Knaccuduxanus Kucnor.

OcHoBaHMsI HeoOpraHm4yeckue M opraHmdeckue. OCHOBaHMS C TOYKM 3pPEHHUS ATOMHO-
MOJIEKYJISIpHOTO yueHHsl. OCHOBaHUS € TOUKHU 3pEHUS TEOPUH IEKTPOIUTUYECKON AUCCOLUALINH.
OcHOBaHUA € TOYKHM 3peHHUs NPOTOHHOW Teopuu. Kiaccudukanus ocHoBaHUI. XuMHUYECKUE
CBOICTBA OPraHNYECKUX U HEOPTaHUYECKUX OCHOBAHUM.

AmdoTepHble  COCAMHEHHS] HeEOpPraHM4YeckHe W  opranumuyeckme. Heoprannueckue
amM(oTepHbIe COETUHEHNS: OKCUBI M TUAPOKCHJIBI, — UX CBOWCTBA U MoNyyeHHe. AMQOTEpHbIe
OpraHNYEeCKHE COCINHEHHNs Ha TPUMEpPE aMUHOKHUCIIOT. [lenTuasl n nentuaHas CBs3b.

Comn. Knaccudukanus comeir. XKéctkocth BoAasl W cmocoObl e€ ycrpaHeHus. I[lepexon
KapOoHaTa B rufjpokapOoHar u 00patHo. O01IMe XUMUYECKHE CBOMCTBA COJIEH.

Hemoncmpayuu. Komnexuns wmetamnoB. Komrekuuss  HemertamwioB.  B3aumopeiictBue
KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeIpl0. Bcemblika TepMUTHOM cmecu. Bcermblmka
4épPHOro IOpoxXa. DBeITeCHEHHE TaJOreHOB W3 MX pPACTBOPOB JPYrMMHU  TaJIOT€HAMM.
B3aumozpeiicTBie mapoB KOHLIEHTPHUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI U aMMHUaka («IbIM
6e3 orus»). [lonydyeHnne ammmuaka u U3ydeHHUe ero cBoicTB. Pa3nuunble ciaydan B3auMOJCHCTBUSA
pacTBOpOB cojied amtoMHHUSA CcO MENoubto. [lomydyeHue KECTKOM BOIBI M YCTpaHEHUE €€
HKECTKOCTH.

Jlabopamopuwvie onvimet. [lonydyeHre HEPaCTBOPUMOIO THUJIPOKCHUJIA U €r0 B3aMMOJICHCTBHE C
KUCJIOTOU. MccienoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB COJSSHOM M YKCYCHOM KHCIIOT
KaleJabHBIM METOJOM MpH uX pa3daBieHuu BopoH. llomydyenue amdorepHOro THApOKCHIA U
H3y4eHHUE €r0 CBOUCTB. IIpoBeeHre KaYeCTBEHHBIX PEAKLIUNI 110 ONPEACIICHUIO COCTaBa COJIU.
Ilpakmuueckaa paboma. PelieHne SKCIIEPUMEHTANIBHBIX 3a1ad 1o Tteme «BemectBa u ux
CBOMCTBa».

XuMHS U COBpeMEeHHOoe 00111eCTBO

IIpou3BoacTBo aMMuaka ¥ MeraHoua. [[oHATHE O XMMUYECKOW TEXHOJIOTMU. XHUMHYECKUE
peakuy B MPOM3BOJCTBE aMMUaka U MeTtaHona. OO0miast KjJaccu(pUKAIMOHHAs XapaKTepUCTHKA
peakuui CUHTE3a B MPOU3BOACTBE JTUX NMPOAYKTOB. HaydHble NpUHLMUIBI, JeXallue B OCHOBE
NPOU3BOJICTBA aMMHaKa U MeTaHosa. CpaBHEHUE 3TUX MTPOU3BOJICTB.

XumMuYeckass IPAaMOTHOCTh KaK KOMIIOHEHT o0miel KyJbTYpbl 4ejioBeka. MapkupoBka
YIIAKOBOYHBIX MAaTepHasioB, OJJIGKTPOHUKH M OBITOBOM TEXHUKH, OHKOJIOTMYHOTO TOBapa,
IIPOAYKTOB IMUTAHMS, 3TUKETOK 110 YXOIYy 38 OJEKIAOMU.
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Hemoncmpayuu. Monenps npOMBINUIEHHONM YCTaHOBKH TOJIYYEHHsI CEPHOWM KHCJIOTHI. Mojeib
KOJIOHHBI CHHTe3a amMMuaka. BuneodparMeHThl U Claibl O CTEHEHH HKOJIOTHMYECKON YHCTOTHI

TOBapa.

./Iaﬁopamopnble onslmeol. I/I3yquI/IC MApKUpPOBOK Ppa3IMYHbIX BHUAOB IIPOMBINIJICHHBIX H

IIPOAOBOJILCTBCHHBIX TOBAPOB.

Temarnuyeckui miian 10 kiaacce

No | Tema KonuyectBo yacoB B toM uyucne
Koi-Bo 4gacos, Komn-Bo yacos, ) o
NPENYCMOTPEHHOE | MPEAYCMOTPEHHOE E A
Ha U3yUCHUC Ha U3y4CHHUC 8 S E S
paszmena/TemMsl paszena/TemMsl g e 5 e
aBTOCKOM Paboueii g < 2 a
[IPOrpaMMoii IPOrpaMMoii S E
= X
1. | Ilpenmer oprannueckoil xumun. Teopust CTpoeHUs 2 2
opranndeckux coenuHeHuii A. M. bytiepona
2. | YrmeBomopoasl U X MPUPOIHBIE HCTOYHHKHN 12 12 1
3. | Kucnopoa- u a3otrconepkaiiue oprannaeckie 14 15 1
COCJTMHECHUS
4. | Opranuueckas XUMHUs U 0OIIIECTBO ) 3) 1
5. | Pezepn 2
Bcero 35 34 2 1
TemaTnuecknii nian 11 kaace
Ne | Tema KonnuectBo 4acos B Tom umcrne
Komn-Bo uacos, Kon-Bo uacog,
MPEAYCMOTPEHHOE | MPEAYCMOTPEHHOE E E
Ha U3y4yeHHUe Ha U3y4yeHUe § . E e
pasena/TeMbl pasena/TeMbl = Lg 5 8
i i S| <
ABTOPCKOH Paboueit § c g &g
MIporpamMmmou MIporpamMmmou < an
o S
= &
1. | Crpoenue BemiecTs 9 9
2. | XuMHU4YecKue peakiuu 12 12 1 1
3. | BemecrtBa u ux cBoiicTBa 9 9 1 1
4. | Xumusi 1 COBpeMEHHOE OOIIECTBO 4 4
5. | Pe3zepn 1
Bcero 35 34 2 2




TemaTH4YecKoe MJIAHMPOBAHHUE
10 xaacc
(1 g4 B Hemenio, Bcero 34 4. 3a ron)
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XapakTepucTUKa OCHOBHBIX BHUJIOB

XUMHUYECKOTO CTPOCHUS
A. M. bytneposa
(1 yac)

CTPOCHHUS
A. M. bytneposa. Banentnocts. CTpyKTypHBIE
(opMyIIbl — MOJIHBIE U COKPALEHHBIE.
[Ipocthie (onuHapHbIE) U KpaTHbIE (JBOMHBIE U
TpOIHbIE) CBA3U. MI30Mephl U H30MEpHS.
B3aumHoe BIMsiHUE aTOMOB B MOJIEKYIIE.
Lemoncmpayuu. 1loprpersl

A. M. bytneposa, O. ®pankianja,

®. A. Kekyrne.

Jlabopamophvie onvimul. I3roToBIICHHE
MOJIEJIEN OPraHNYeCKUX COETMHEHUI

Homepa
ypoKoB T/ Tema ypoka OCHOBHOE cOIEp/KaHUE YpOKa NEeSATENBHOCTH oquaroluuﬂxc;{v (Ha ypoBHe
y4eOHBIX IEHCTBUI)
1—2 Tema 1. IlpeameT oprannyeckoii xumun. Teopusi cTpoeHusi opraHudecKux coequHenuii A. M. Bytiepoa (2 1)
1 [IpenmeT opranuyeckol XUMHH Opranuyeckue BellecTBa: IPUPOJHBIE, Xapakrepu3oBaTh 0COOEHHOCTH COCTaBa U
(1 yac) HCKYCCTBEHHbBIE 1 CHHTETHYECKHE. CTPOEHUSI OPraHMYECKHUX BEIIECTB.
OcoOeHHOCTH COCTaBa U CTPOCHUS Knaccuduuuposars ux Ha OCHOBE
OpraHUYEeCKHX BellecTB. BUTanusm u ero kpax. | MpOUCXOXKJIECHUS U TIepepabOTKH.
IousiTHe 006 yrneBogoponax. AprymMeHTHpOBaTh HECOCTOSITEIBHOCTD
Jemoncmpayuu. Ilnasnenue, oOyriuBaHue U BUTAJIM3Ma.
TrOpeHHE OpraHu4eCcKuX BelecTB. Moaenu OnpenensiTe OTIMYUTEIBHBIE 0COOCHHOCTH
MOJIEKYJI OPTaHUYECKUX COCAMHEHUN Pa3HBIX YIIIEBOJIOPOJIOB.
KJIaCCOB (IIapOCTEP>KHEBBIE U OOBEMHEIE).
Onpenenenue 3IEMEHTHOTO COCTaBa
oprannyeckux coenuHenut. [loprpersr A. M.
bytneposa,
. 5. Bepuennyca, ®. Bénepa
2 OCHOBHBIE MOJOKEHUSI TEOPUU OCHOBHBIE MOJNOKEHUSI TEOPUU XUMUYECKOTO Dopmynuposams OCHOBHBIE TIOJIOKEHUS

TEOPUH XUMHUYECKOTO CTPOCHHUS

A. M. bytnepoga.

Paznuyare NOHATUS «BaJIEHTHOCTB) U
«CTEIEeHb OKUCIICHUS.

CocTaBisaTh MOJIEKYIISIPHBIE U CTPYKTYPHBIE
(hopMyIblL.

KnaccuduuupoBars KoBaJIeHTHBIE CBSA3H 110
KPaTHOCTH.

OOBACHATD SBIEHUE U30MEPUH U B3aUMHOE
BJIMSIHHE aTOMOB B MOJIEKYJIE
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3—14 Tema 2. Yri1eBo1opoabl H UX MPUPOIHbIE HCTOUHUKH (12 41.)
3—4 AnkaHbl l'omonornyeckuii psa ankaHoB M ero oOwias | Onpenensars NPUHAIIE)KHOCTh COETUHEHUH K
(2 yaca) dbopmyna. CTpyKTypHas U30MEpHsl YIIIEPOJHON | allkaHaM Ha OCHOBE aHallM3a COCTaBa MX

nenu. Pagukansl. HomeHkiaTypa ajkaHOB. | MOJEKYIL.
XUMHUECKHE CBOWCTBA aJIKaHOB: TropeHue, | JlaBarb Ha3BaHUA aJIKaHAM 10 MEKIYHAPOIHOU
peakuuu  3aMmelieHuss  (raJoreHUpOBAHME), | HOMEHKIIAType. XapaKTepu30BaTh COCTaB U
peakius  pa3’oXKEeHUs  METaHa, peaklus | CBOMCTBA BAXKHEHIINX MPEACTaBUTEIECH
JNeruIpUpPOBAHUS dTaHA. aJIKaHOB.
Lemoncmpayuu. I'opeHre aIKaHOB U3 HabGnronate XUMUYECKHMHA SKCTIEPUMEHT C
pe3epByapa razoBoi 3akuranku. OTHOILIEHUE (ukcHupoBaTh €ro pe3ynbrarsl. Pazianuars
aJKaHOB K OpPOMHOI1 BOjie pacTBOPY MOHATHUSL «KTOMOJIOT» U «U30MEPH»
NepMaHraHara Kajusl.
Jlabopamopnuie onvimul. OGHapyXeHUe
MIPOAYKTOB FTOPEHUS CBEUU

56 AJIKEeHbBI OTrieH. [ oMonorudeckuii psiji aJikeHOB. Onpenensats NpUHAIICKHOCTb COSTUHEHUH K

(2 yaca) Homenxknarypa. CTpykrypHast u3oMepusi. aJIKCHaM Ha OCHOBE aHaJiM3a COCTaBa UX

[IpoMbIIUIEHHOE MONTYYEHUE aTKEHOB: KPEKUHT | MOJIEKYIL.
U JIETUJIPUPOBAHUE AJIKAHOB. Peakius JlaBarb Ha3BaHUs AJIKEHAM 10 MEKIYHAPOIHOMN
JEeruapaTalyy 3TaHoNa, Kak JabopaTopHbIN HOMEHKJIaType. XapaKTepru30BaTh COCTaB U
croco0 nony4eHus dTwieHa. Peaknun CBOMCTBA BaKHEHIIUX IIPEJCTABUTEIICH
IIPUCOEIUHEHMS: THIpaTalus, AJIKEHOB.
TUIPOrajJoreHMpOBaHNE, TaIOTEHUPOBAHUE, Habmronare XuMHU4YeCcKkuii SKCIEPUMEHT C
nonuMepusanuu. [Ipasuiio MapkoBHHKOBA. (bUKCHPOBaTh €TO PE3YNBTAThHI
Oxucnenue ankeHoB. KauecTBeHHbIe peakiiuu | Pa3nuuarh MOHATHS «TOMOJIOT» U «HA30MEP)
Ha HENpEAEIIbHbIE YIIIEBOIOPOIBI. JUISL aJIKEHOB
Jlemoncmpayuu. T'opeHue 3THIICHA.
KauecTBeHHble peakliiyi Ha TBOWHYIO CBA3b:
o0eclLBEYMBAHHUE STUIEHOM PacTBOPOB
NepMaHraHara Kajaus 1 OpOMHOI BOJIBI.

7 Ankaauensl. Kayuyku Homenknarypa. ConpspxkEHHBIE IueHsbl. | Onpenensatb NpUHAIICKHOCTb COCITUHEHUH K

(1 gac)

Byranuen-1,3, usonpen. Peaknus JleGenena.

aJIKaJuCHaM Ha OCHOBC aHaJin3a CoCTaBa UX
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Peakuun MPUCOETUHEHUS aJIKaJIUEHOB.
Kayuykn:  HarypasbHBIA,  CHUHTETHYECKHE
(OyTamueHOBBIH, W30MPEHOBBIH).

Bynkanuzanuus kayuyka. Pe3una. D00HUT.
Lemoncmpayuu. Konnexkunsa «Kayaykny.

Jlabopamopnvie onvimul. ViccnenoBanue

CBOICTB Kay4yKOB

MOJIEKYII.
JlaBaTh Ha3BaHUs aJKEIUEHAM IO
MEXYHAPOIHOW HOMEHKIIATYPE.
XapakTepu30oBaTh COCTaB U CBOMCTBA
BaXKHEUIINX MTPEICTABUTENECH aJIKaJUEHOB.
Oco3HaBaTh 3HAYUMOCTb POJIU OT€YECTBEHHOTO
YUY€HOTO B IIOJIyYEHUHU NIEPBOTO
CUHTETUYECKOTO KaydyKa.

YcraHaBIuBaTh 3aBUCUMOCTb MEXIY
CTPOCHHMEM U CBOICTBaMH IOJUMEPOB Ha
pUMepe Kayuyka, pe3uHbl 1 500HUTA

ANKUHBI OOmast  xapakTepucTHKa romoJjorudeckoro | Onpenensars NpuHaIIC)KHOCTh COSAMHEHUH K

(1 yac) psaga. CrmocoObl  00pa3oBaHUsl  Ha3BaHUH | aJKMHAM Ha OCHOBE aHAJIM3a COCTaBa UX
aJKUHOB. XHMMHYECKHE CBOICTBA alleTUJIEHA: | MOJEKYIL.
TOpEHHE, peakuuu IIpUCcOeANHEHNs: | /JlaBaTh Ha3BaHMsI aJIKMHAM 10 MEKIYHapOIHON
TUIPOrajJOoreHUpPOBaHUE, raJIOrTeHHPOBaHUE, | HOMEHKJIaType. XapaKTepru30BaTh COCTAB,
runparanus  (peakuuss KyuepoBa), — ero | CBONCTBa U IPUMEHEHHUE alleTUIICHA.
MoJlydeHUEe W TNpuMeHeHue. Bununxiopua u | YcTaHaBIMBATh NPUYUHHO-CIIEICTBEHHYIO
€ro MOoJIMMEpHU3aLus B MOJUXJIOPBUHUII. CBSI3b MEXKIY COCTaBOM, CTPOCHHEM MOJIEKYI,
Lemoncmpayuu. 1lonydenue aneruieHa CBOMCTBAaMH U IIPUMEHECHHUEM ALIETUIICHA.
peaxiuen TuApoan3a Kapoua KaabIus. HaGnronate XuMU4eCKHUA SKCTIEPUMEHT C
l'openne anernnena. KauecTBeHHbIE peaKkIMu (uKCHPOBaTh €TO PE3YNBTAThI
Ha TPOWHYIO CBA3b: 00ECIIBEUNBAHNE Pa3nnyare NOHATHSA «TOMOJIOT» U «U30MEP»
AlETUJIEHOM PacTBOPOB IEPMAHraHaTa Kajaus U | JUJIs AJIKUHOB
OpOMHOM BOJIBI.

ApeHbl benson, Kak npencTaBUTENb apOMATHYECKUX | XapaKTepu30BaTb COCTaB, CBOMCTBA U

(1 yac) yrneBoaoponoB. CTpoeHHe ero MOJeKylbl M | IpUMEHeHue OeH3oIa.

CBOMicTBa  (pu3MYEeCKHE W XUMHUYECKHE
CBOKMCTBA: TOpPEHWE, PEAKIHH 3aMEIECHUsS —
rajoreHupoBanue, HuTpoBanue. llonyuenue u
MpuUMEHeHne OeH301a.

Jlemoncmpayuu. ViccneqoBaHue CBOMCTB
OeH30J1a C TTOMOIIBI0 OBITOBOTO PACTBOPHUTEIIS

YcTanapnuBaTh NPUYUHHO-CIIE/ICTBEHHYIO
CBSI3b MEXIY COCTABOM, CTPOCHHEM MOJIEKYI,
CBOICTBaMH U IPUMEHEHHEM OCH30a.
HaGmronats XMMUYECKUN IKCTIEPUMEHT C
(UKCUPOBATH €TO PE3YNIBTAThI
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«ConbBEHT»
10 [IpupoaHsblii ¥ MONYTHBINA Ta3bl CocraB npuponHoro rasza. Ero HaxoxnaeHnue B | XapaKTepu30BaTh COCTAB U OCHOBHbIE
(1 yac) npupoje. [IpeumyiecTsa NpupogHOTro ra3a Kak | HalpaBJIeHUs NepepadOTKU U UCTIOIb30BAHUS
TOILJIUBA. Xumuyeckas nepepadboTKa | MPUPOIHOTO rasa.
OPUPOJHOTO Ta3a: KoHBepcus, mnuponus. | CpaBHUBATH HAXOXKACHHUE B MIPUPOJIE U COCTAB
CuHTe3-ra3 u ero NpuMeHeHHe. IPUPOJHOTO U MOMYTHBIX Ia30B.
[lomytHeie ra3pl, ux cocrtaB. Ilepepaborka | XapakTepr30BaTh COCTaB U OCHOBHbIE
MOMYTHOTO Ta3a Ha (pakuuu: cyXodl Tas3, | HalpaBJICHUS NEepepadOTKU U UCTIOIb30BAHUS
nponaH-0yTaHOBasi CMECh, Fa30BbIil OCH3MH. HOIYTHOTO ra3a
Jlemoncmpayuu. Kapra nojae3HbIX HCKOMAEMBbIX
PO
11 Hed1s 1 ciocoOsI €€ nepepaboTku CocraB He(Tu 1 e€ nepepaboTKa: IEPEroHKa, XapakTepu30BaTh COCTaB U OCHOBHBIE
(1 gac) KpEeKHHT, pupopMuHr. HepTenpoaykTsl 1 ux HaIpaBJIeHUs epepadoTKu HEDTH.
nonyyeHue. [lonsTue 06 OKTaHOBOM YHCIIE. Paznuuats HeTsIHBIE PpaKIUU U ONIMCHIBATD
XuMudecKkue criocoObl MOBBIIICHHS Ka4yecTBa 001acTy UX MPUMEHEHHUS.
OeH3MHa. Oco3HaBaTh HEOOXOAUMOCTh XUMUYECKHX
Jemoncmpayuu. Konnekuus «HedpTs u CIoco0OB MOBBIILIEHUS KauecTBa OEH3MHA
He(TenpoaYKTHI», BUICODPATrMEHTHI U CJIANTBI
«IIeperonka Hedrtu». Kapra nonesnbix
uckonaemoix PO
12 KameHnHslIit yrons u ero nepepadorka | KokcoBaHne kaMEHHOTO yII U €ro MPOAYKTHI: | XapaKTepru30BaTh OCHOBHBIE MPOIYKTHI
(1 yac) KOKCOBBI ras, aMMUayvHas BOJIA, | KOKCOXMMHUYECKOTO MPOM3BOACTBa. ONHUCHIBATh
KaMEHHOYTOJIbHAsE CMOJIa, KOKC. l'asmdukanms | obgacTu MpUMEHEHUs
KaMEHHOTO YTJIS. KOKCOBOT'O ra3a, aMMHUayHOU BOJIBI,
Jlemoncmpayuu. Komnekuusa «KaMeHHbBIN yroyib | KAMEHHOYTOJIBHOM CMOJIbI, KOKCA.
U TIPOAYKTHI €T0 MepepadoTKm». Oco3HaBaTh HEOOXOAUMOCTb T'a3UPHUKALIUI
BuneodparmeHnTs! 1 crnaiasl KaMEHHOTO yIJisl, KaK aJIbT€pHATHUBbI
«Kokcoxummuueckoe npon3BOICTBO» IPUPOJHOMY Ta3y.
13 [ToBTOpeHue n 060061IeHNE TectupoBanue, pelIeHUE 3a/1a4 U YIPA)KHEHUN | BBIMOIHATH TECTHI, peliaTh 3a/1a4u U

(1 gac)

10 TEMC

YOPaKHEHUSI 110 TEME.
[TpoBOIUTH OLICHKY COOCTBEHHBIX JI0CTHIKEHUI
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B YCBOEHUU TEMBI.
KoppekTupoBarh cBOM 3HaHUSI B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIBTaTOM

14 KonTponbhas padota Ne 1 «Teopust ctpoenust oprannueckux coenunennii A.M. Bytneposa. YrieBogopoas» (1 yac)
15—29 Tema 3. Kucsopon- u azorcoaep:kamye opranndeckue coequenns (15 u)
15—16 OnHOaTOMHBIE CIIUPTHI OyHKIMOHANBHAS THAPOKCHIIbHAs rpynna. | Ha3plBaTe CIUPTHI 10 MEKIYHAPOIHOU
(2 yaca) T'omonornueckuit pan MPEAEIbHBIX | HOMEHKIATYPE.
OJTHOATOMHBIX CHUPTOB. M3oMepus monoxeHus | XapakTepu3oBaTh CTPOEHUE, CBONCTBA,
(GbyHKIMOHATIBHOHN Trpynmbl. BomopomHas cBs3b. | crmocoObl MOMyUeHHS U 00JIACTH IPHUMEHEHHS
XUMUYEeCKHEe CBOMCTBA CIUPTOB. AJbIETUAHAS | MPEACNIbHBIX OJHOATOMHBIX CIIUPTOB.
rpynmna. Peakmust sTepuduKannu, CIOXKHBIE | YCTaHABIMBATH MIPHUYNHHO-CIICACTBEHHYIO
s¢upsl. Ilpumenenme crnupToB. JleiicTBHE | CBSI3b MEXKIY COCTABOM, CTPOCHHUEM MOJIEKYI,
METWJIOBOTO W  O3TWJIOBOTO CHUPTOB Ha | CBOMCTBaMHU M MPUMEHEHUEM METAHONIA U
OpraHH3M YeJIOBeKa. 3TaHOJA.
Jemoncmpayuu. OKuciaeHue crupTa B Habmronare, caMoCTOSITEIEHO TPOBOAUTD U
aJbIETUI. OTHCHIBATh XUMHUECKHI SKCTIEPUMEHT
JlabopamopHhvie onvimul. CpaBHEHHE CKOPOCTH
UCTIAPEHUs BOJIbI U ATAHOJNA.
17 MHOroaToOMHBbIE CIIUPTHI OTUIEHIIINKOIIb, KaK npeacraButens | Knaccuduuuposars ciupThl 0 UX aTOMHOCTH.
(1 gac) JIByXaTOMHBIX W IVIMIIEPUH, KaK MPeICTaBUTENb | XapaKTepU30BaTh CTPOCHUE, CBOMCTBA,
TpEXaTOMHBIX criupToB. KauecTBeHHAst peakiusi | CriocoObl MOTY4YEHHUsS U 0071aCTH IPUMEHEHUS
Ha MHOTOaTOMHBIE CIUPTHI, HMX CBOWCTBA, | MHOTOATOMHBIX CIIUPTOB.
noinyyeHue u npumeHenue. llonstue 00 | MneHTH(UIMPOBaTE MHOTOATOMHBIE CIIUPTHI C
aHTU(pU3ax. MOMOIIIbIO KaYECTBEHHOM peaklnu.
Jlemoncmpayuu. KauecTBEeHHas peaklys Ha Habmonars, caMoCTOSITENTEHO POBOAUTE U
MHOTOATOMHBIE CITUPTHI. OTHCHIBATh XMMHUUECKHH SKCIIEPUMEHT
JlabopamopHvle onvimul. PaCTBOPUMOCTH
[JIMIEprHA B BOJE
18 ®deHon Crpoenue, MoJTy4YeHue, CBOICTBA U | XapaKTepu3oBaTh CTPOCHUE, CBOMCTRA,
(1 gac) npuMmeHeHue ¢enona. KauectBeHHbIe peakiuu | CHOCOOBI MOTyYEHUsI U 00JIaCTH TPUMEHEHUS

Ha (eHon. B3auMHOE BIMSHHE aTOMOB B
MoJieKyne (eHona.

(dhenomna.
WnentudunmpoBats HEeHOT ¢ TOMOIIBIO
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Lemoncmpayuu. 3aBUCUMOCTb PACTBOPUMOCTHU
(eHoMa B BOJIE OT TEMIIEpaTypBhl.
B3aumoneiictBue ¢peHona ¢ GpoMHOI BO10M 1
xiopuaom xkene3a(lll), kak kauecTBeHHBIE
peakuuu

Ka4CCTBCHHBIX peaKuHﬁ.

Cobmronath mpaBuia 6€30MacHOro 00pameHus
¢ ¢heHonoM

19 Anbaeruibl U KETOHbBI dopmanpaerug U aleTAIbACTUI, KaK | XapaKTepu30oBaTb CTPOCHUE, CBOKCTBA,
(1 yac) NPEJCTABUTENN  aJbJETHJO0B, COCTaB  HX | CIOCOOBI MOITY4YEHUS M 0071aCTH MIPUMEHEHUS
Mosiekyn. OyHKIIMOHAIbHAs KapOOHMIIbHAA | (hopManbIeruaa u aeraibaeTuaa.
rpymnma. KagecTBeHHbBIE peakuuu Ha | nenTuduumpoBars ajbaeruisl ¢ MOMOILBIO
aJIbJICTUIbI. CBotlicTBa, TOJy4EeHUE U | KAYECTBEHHBIX PEAKIUH.
IPUMEHEHHE dopmanbaeruia u | CoOmnronars npasuiia 3KOJI0TMUECKU
areranpaeruna. Peakuuu IMOJMKOHACHCAIMH | TPAMOTHOTO U O6€301acHOr0 OOPAIIeHHUS C
g ¢opmanbaeruna. [lonatue o keroHax Ha | GOpPMasIbAETHIIOM.
IIPUMEPE ALICTOHA.
Jemoncmpayuu. Peaxuuu cepeOpsiHOro
3epKajia U CO CBEXKETIOIYYEHHBIM THIPOKCUIOM
meau(ll) mpu HarpeBaHUU, KaK KaueCTBEHHBIC
pEaKIU Ha aJIbJETU/bI
20-21 Kap6oHoBBIE KHCTIOTBI T'omonorngeckunii pan IIpENEIbHBIX | XapaKTepu30BaTh CTPOCHUE, CBOMCTBA,
(2 yaca) OZIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. JKUpHBIE | CTOCOOBI MOMYyUeHHs M 00IaCTH NPUMEHEHHS
KHCJIOTBI. XUMHUUYECKHUE CBONCTBA KapOOHOBBIX | MypaBbHHOUN M YKCYCHOM KUCIIOT.
KHCJIOT. Ilonnyyenue u npuMeHeHue | Pasnuuats obuiee, 0coOeHHOE U eTUHUYHOE B
MYPaBbHUHOM U YKCYCHOM KHUCJIOT. CTPOCHHMH U CBOMCTBAX OPTraHUYECKUX
Hemoncmpayuu. O6pa3ubl MypaBbHHOM, (MypaBbUHOW U YKCYCHON) U HEOPraHUYECKUX
YKCYCHOM, TaJIbMUTUHOBOM U CTEAPUHOBOU KHUCIJIOT.
KHCJIOT U UX PACTBOPUMOCTD B BOJE Hab6aronars, mpoBOIUTh, ONUCHIBATH U
JlabopamopHnuie onvimul. XUMUYECKHE (UKCUPOBATH PE3YNIBTAThl JEMOHCTPALIIOHHOIO
CBOMCTBA YKCYCHOM KHUCIIOTBI 1 J1abOPaTOPHOTO XUMHUYECKUX
JKCIEPUMEHTOB.
Cob:ronars npaBuiia SKOJIOTHYECKH
IPaMOTHOTO U 0€30MacHOro 0OpaIIeHUs ¢
KapOOHOBBIMHU KHUCIIOTAMHU
22 Crnoxubie 2¢upsl. XKupsi Peakumst srepuduranmu. Croxable 3¢upbl. | ONUCHIBATh peakuy dSTepUPUKAIINN KaK
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(1 gac) XKupsl, uX coctaB U TUAPOIN3 (KUCIOTHBIA M | 0OpaTUMOI 0OMEHHBIH MPOLECC MEXKAY
ienoyHon). Meina. I'uapupoBanue KUpOB. KUCIIOTAMU U CIIUPTaAMMU.
Hemoncmpayuu. Komiekuus cloXHbIX 3GHUpoB. | XapaKTepu3oBaTh CTPOCHUE, CBOICTBA,
Konnexkmwus sxupoB. O6pasiel TBEPIOTO U CIIOCOOBI TTOJTYUYCHUS U 00JIACTH TPUMEHEHUS
YKHUJIKOTO MbLIA. KHUPOB.
JlabopamopHhuie onvimul. Onpenenenue YcraHaBnuBaTh 3aBUCUMOCTb MEXIY
HEIpPeIeIbHOCTU PACTUTENBHOIO Macia (u3NYEeCKMMH CBOMCTBAMH KHPOB, COCTABOM
WX MOJIEKY ¥ TIPOUCXOXKICHHUEM.
U IPOU3BOJICTBO TBEP/BIX )KUPOB HA OCHOBE
pacTUTEIBHBIX Macell.
Hab6aronate, npoBOIUTh, ONUCKHIBATH U
(uKcHpOBaTh pPe3yabTaThl JEMOHCTPALIMOHHOTO
1 JJaOOPaTOPHOTO XMMHUYECKUX HKCIIEPUMEHTOB
23 VYrnesonsl VYrnesonsl. MoHOCaxapuabl. [roko3a kak Onpenensitb NPpUHAIIEKHOCTh OPTaHUYECKUX
(1 yac) anpaeruaocnupt. CopOut. MonoyHoKHCIIOE U COCIMHEHUH K yIIIEBOAAM.
cnuproBoe OpoxxeHue. dorocuHTes. Pa3znuuare MOHO-, TU- ¥ TOUCAXAPUABI IO UX
Hucaxapunsl. Caxapo3a. [lonucaxapuasl: CIIOCOOHOCTHU K THAPOIIHU3Y.
KpaxMaJ, [eJUTI0I03a. [IpuBOOWTH MpUMEPHI IPEACTABUTENEH KAk A0
Jemoncmpayuu. AnbaeruiHble CBOMCTBA U TCPYIIIBI YIJIEBOJIOB.
CBOICTBa MHOTOaTOMHBIX CIIUPTOB INTIOKO3bI B | HaOmronars, npoBOUTh, ONUCHIBATH U
peakuusix ¢ rugpokcuaom menu(ll). (UKCUPOBATH PE3YNBTAThl JEMOHCTPAIIHOHHOTO
WNnentuduxanus kpaxmana. 1 J1abOpaTOPHOI0 XUMUYECKUX IKCIIEPUMEHTOB
JlabopamopHnuie onvimul. I3roToBIEHNE
KpaxMaJibHOTO Kielictepa. Unentuduxanus
KpaxMaJjia Kak KOMIIOHEHTa HEKOTOPbIX
MIPOJYKTOB MUTAHUS
24 AMMHBI AmuHorpynmna. AMUHBI  npefenbHble U | OnpenessiTe TPUHAIIECKHOCTh OPraHUYECKOro
(1 gac) apoMaruyeckue. AHWIUH. [lodyuyeHne aMUHOB. | COEIMHEHHS K aMUHAM Ha OCHOBE aHaIn3a

Peaknmsa 3uHmHa. XuMHYEeCKHE CBOMCTBA M
MIPUMEHEHUE aMHHOB.

Jlemoncmpayuu. oprper H. H. 3ununa.
Komtexkunsi aHuIMHOBBIX KPACUTENEH.
Jlabopamophvie onvimul. VI3roToBIICHHE

COCTaBa €ro MOJIEKYII.
XapakTepu3oBarb CTPOCHUE, CBOMCTBA,
CIIOCOOBI TTOJTYUYCHUS M 00JIACTH TPUMEHEHUS
AHWINHA.

ApPryMeHTHPOBATh YYBCTBO FOPAOCTH 32
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Mojenein MOJICKYII aMUHOB

JOCTHYKEHUS OTCYCCTBECHHOM OPTaHUIECKOM
XAMUM.

Cobmronath mpaBuia 6€30MacHOro 00pameHus
C aHWJIMHOM W KPaCUTEJISIMU Ha €r0 OCHOBE

25 AMUHOKHUCIIOTBI AMUHOKHUCIIOTBI, COCTaB HX MoJekyal u | Onpeaenats NpUHAIIEKHOCTh OPraHUIECKOrO
(1 gac) CBOWCTBAa, Kak aMQOTEpHBIX OPraHUYECKUX | COCNMHEHHS K aMUHOKHCIIOTaM Ha OCHOBE
coenlvHeHUN. [TUIMH, Kak MpeICcTaBUTENb | aHAJIM3a COCTaBa UX MOJIEKYIL.
AMUHOKUCIIOT. [Honyuenue MOJIMNIETUIOB | XapaKTEPU30BaTh CBOMCTBA AMUHOKHUCIIOT KaK
peakuueld nonukoHaeHcauud. [loHsTHE O | aM(OTEPHBIX COCTUHEHUIA.
MENTUIHON CBSI3H. Paznuuare peakuuu MoJIMKOHAECHCAIMY U
JlabopamopHuvie onvimul. W3roTopieHue | MenTUIHbIC CBA3H
MOJIEITM MOJICKYJIbI TIIMIIMHA
26 benku CrpoeHnue MOJIeKyI OeJIKOB: TepBUYHAS, XapakTepu3oBaTh COCTaB, CTPOCHUE,
(1 gac) BTOpUYHAs U TPETUYHASI CTPYKTYPHI. CTPYKTYpPY U CBOWCTBa OEIKOB.
KauectBennsie peakiuu Ha O€IKU, UX Nnenrudummuporars OEIKH.
TUAPONU3, ACHATYpalUsS U OMOIOTHYECKHUe OnuceiBaTh OMOIOTOYECKHE CBONCTBA OEIKOB
(hyHKITHIH. HA OCHOBE MEXMPEIMETHBIX CBSI3€H XUMUU U
Jlemoncmpayuu. KauecTBeHHbIE peakliy Ha ouonoruu
OeJIKH.
27 [TpakTrueckas padora Ne 1. Nnentuduxamus opraHnuecKuX COeTUHEHUN [IpoBoauTh, HAOIIONATH M OMTUCHIBATH
Nnentudukanmst opraHn4ecKux XUMUYECKHUIM 3KCIEPUMEHT J1JIst
COeIUHEHUN MOATBEPKACHUS CTPOCHUS U CBOMCTB
(1 gac) Pa3JIMYHBIX OPTaHUYECKUX COCIUHEHUH, a
TaKKe UX UACHTU(PUKAIINH C TOMOIIbIO
KAYECTBEHHBIX pEaKIUI
28 [loBTOpenue u 06001eHNEe TectupoBanue, pelieHue 3a1a4d ¥ ypaKHEHHH | BBINOTHATH TeCThI, pemarh 3a1a4u u
(1 gac) 10 TEME yIpaXxHEHUSI TI0 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX TOCTHKCHUN
B YCBOCHUU TEMBI.
KoppektrpoBaTh CBOM 3HaHUS B COOTBETCTBUU
C TUITAHUPYEMBIM PE3yIIbTaToOM
29 KontponwsHas padora Ne2 «Kucnopos- u a3orconepkaiiie opranuiaeckue coequaenus» (1 yac)
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30—34 Tema 4. Oprannyeckasi xumus 1 o01ecTBo (5 4)
30 buorexnonorus Pa3Butne Ouorexnonoruu. Tpu HanpaBieHUs OOBACHATH, UTO TaKOE€ OMOTEXHOJIOT s, TeHHAs
(1 yac) OMOTEXHOJIOTUU: TeHHas (WM reHeTn4ecKas) (WM TeHeTUYecKas) MHKeHepus, KJIeTouHas
VH)KEHEPHS; KJIETOUHAs! HH)KEHEPHS; WH)KEHEpHsi, OMosiornyeckas HHXEeHepHs,
Ounonoruueckas vxeHepus. [ eHeTnuecku KJIOHUPOBaHUE, UMMOOMIN30BaHHbIE
MoaudunupoBanusie opranu3Mel (I'MO) u (bepMeHTHI.
TpaHcreHHas nponaykius. Kiionuposanue. XapakTepu3oBaTh poiib OMOTEXHOJIOTUU B
NmmoOunmn3oBaHHbIE GEPMEHTHI U UX pEIIeHUH TPOI0BOJILCTBEHHOM MPOOIEeMbI U
IIPUMEHEHNE. COXPAaHEHHUU 370POBbsI UEIOBEKA
Jlemoncmpayuu. BuaeopparMeHThI U CIIaiIbI
110 OMOTEXHOJIOTUU U UMMOOHMIIU30BaHHBIM
(hepmeHnTam
31 [Tomumepsr Knaccudukanus nomumepos. MckyccrBennsie | KimaccuduimpoBars moJMMepsl IO pa3IMuHbIM
(1 gac) MOJUMEPBI: UEJUTYTIONT, alleTaTHBIN MIENK, OCHOBAHUSIM.
BHCKO3a, LIeJu1o(aH. Paznuyare HCKYCCTBEHHbIE MOJIUMEDBI,
Lemoncmpayuu. Konnekuus noimmepos. KJIaccu(DUIMPOBATh HMX U HUIIOCTPUPOBATH
Komnnexus CHHTETHYECKUX MOJIUMEPOB U TPYIIIBI TOTUMEPOB MPUMEPaMH.
W3AEIUN U3 HUX VYcraHaBauBaTh CBA3M MEXKIY CBOWCTBaAMU
MOJIMMEPOB M 00JIACTIMU UX TPUMEHEHUS
32 CHHTeTHYECKHUE MOIUMEPHI [Tonmumepuszamuss W TOJMUKOHAEHcAMs, Kak | Paznuuath MOTUMEPU3AITIIO u
(1 gac) CIocoObI MOJTYYEHHUS MOJIMMEPOB. | OJUKOHICHCALIHIO.
CuHTreTnueckue Kay4dyKH. [Tomuctupon, | [IpuBoguts  mpuMepsl  3THX  CIOCOOOB
TeIIoH U MTOJIMBUHWIIXJIOPHI, KaK | TIOJTy4YEeHHMsI TIOJINMEPOB.
npencraButenu miactMace.  Cuntetnuyeckue | OnuchIBaTh CUHTETHYECKHE Kay4yKH,
BOJIOKHA: KallpOH, HAalJIOH, KEBJap, JIABCAH. IUIACTMAacChl M BOJOKHAa Ha OCHOBE CBSI3U
Lemoncmpayuu. Koslekuyst ~ CUHTETHMUYECKHMX | CBOMCTBA — IIPUMEHEHHE
MIOJIUMEPOB: IUIACTMACC M BOJIOKOH U M3AEIUi
U3 HUX
33 [paktuueckas padora Ne 2 PacriozHaBaHue miacTMacc U BOJIOKOH [lpoBoauth,  HaOMOAAaTH W ONUCHIBATH
«PacriozHaBanue  1lactMacc U XUMHUYECKUI AKCIIEPUMEHT IS
BOJIOKOH» WICHTU(QHUKAIMK TUITACTMAacC M BOJIOKOH C

(1 gac)

MTOMOIIBI0 KAY€CTBEHHBIX PEAKIIHMA
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34 [ToBTOpenue u o6o0meHmne kypea. Utorooe 3ansatue(l yac)
TemaTnuyeckoe NJIAHUPOBAHUE
11 kaace
(1 4 B Hememo, Bcero 34 4. 3a ron)
Homepa XapaKTepucTUKa OCHOBHBIX BU/IOB
yPOKOB 1/ Tema ypoxka OcHOBHOE Conep)KaHHe YpOoKa JeATeTbHOCTH 00yJaromuxcs (Ha ypoBHE
yueOHBIX IEHCTBUI)
1—9 Tema 1. Ctpoenue Bemectn (9 4)
1 OCHOBHBIE CBEICHUS O CTPOEHUU CrpoeHue aToma: coCTaB siapa (HyKIOHbI) U ApryMeHTHpOBAaTh CI0KHOE CTPOEHUE aTromMa
aroma aMeKTpoHHas o0osouka. [TonsiTie 00 U30TOMaxX. | KAk CUCTEMBI, COCTOAIIEH U3 siipa U
(1 yac) IlonsiTE O XMMHUYECKOM BIIEMEHTE, KaK ANEKTPOHHON 00OIOUKH.
COBOKYITHOCTH aTOMOB C OJTMHAKOBBIM 3apsJioM | XapaKTepru30BaTh YPOBHU CTPOCHUS BEIIECTBA.
spa. OmnuceiBaTh YCTPOUCTBO U paboTy bonbiioro
Jlemoncmpayuu. TlopTpetsl aJIpOHHOTrO KoJIIanaepa
3. Pesepdopna, H. bopa. Buaeodparmentst u
cnaibl «boJbIION alpOHHBIN KOJLTaiaepy,
«YpOBHHU CTPOEHUS BEIIECTBAY
2 Ilepunonuyeckas cucrema dusnueckuit cMpicn npuHATON B Tabnuue /. . | OnuckiBaTh CTPOCHUEM aTOMa XMMHYECKOTO

XMUMHUYECKHUX HIIEMEHTOB

. 1. MeneneeBa B CBETE YUEHUS O
CTPOCHHMHU aToMa

(1 gac)

MeHneneeBa CUMBOJIMKH: TOPSIIKOBOIO HOMEpA
JJIEMEHTa, HOMEpa Mepuofa U HOMEpa TPYIIIHI.
IlonsTne 0 BaJICHTHBIX JNIEKTPOHAX.
OTtoOpakeHHE CTPOSHHSI AIMEKTPOHHBIX 000JI0YeK
aTOMOB XUMMYECKUX JJIEMEHTOB C IIOMOIIbIO
ANIEKTPOHHBIX U BIEKTPOHHO-TpapUIecKux
dhopmym.

OObsicHeHHE  3aKOHOMEPHOCTEH  M3MEHEHUS
CBOWCTB JJIEMEHTOB B I€pUOJaX M Tpymmax
NEePUOAMYECKON CHCTEMBI, KaK CIEACTBHE HX
3JIEKTPOHHOTO CTPOCHHUSI. DNeKTpOHHbIE
ceMeicTBa XUMHUECKUX AIEMEHTOB.
Jlemoncmpayuu. Paznuanabie GopMbl

3JIEeMEHTa Ha OCHOBE €ro
TIOJIOKCHHMSI B IEPUOANYECKON crucTeMe

. 1. Menneneena.

3anuchIBaTh NIEKTPOHHBIE U IIEKTPOHHO-
rpadudeckre GopMyITbl XUMUIECKHUX
HIIEMEHTOB.

OnpenensiTb OTHOIIEHHE XUMHUYECKOTO
9IIEMEHTA K OTPeIeIEHHOMY IIEKTPOHHOMY
CEMENCTBRY
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[lepronnyeckoii CUCTEMBI XUMHUYECKHUX
anemenToB /. 1. Menneneesa. [loprper 1. U.
Menpeneesa.

Jlabopamophvie onvimol. MoaenupoBaHue
noctpoeHnus Ilepuonnyeckoi cuctemsl ¢
MTOMOIIbIO KAPTOYEK

Cpasuenue Ilepuonnueckoro 3akoHa
Y TEOPUU XUMUYECKOTO CTPOCHHUS HA
(dbunmocodckoit oOCHOBE

(1 gac)

[Ipennocbuiku OTKPBITHS [Tepronmyeckoro
3aKOHA M TEOPUU XUMHUYECKOTO CTPOCHUS
OpPraHHYECKHX COEAMHEHUU; POJb JMYHOCTHU B
UCTOpUM XHMMHM;, 3HAYEHUE TMPAKTHUKUA B
CTaHOBJICHUH U PA3BUTUU XUMUYECKUX TEOPHIA.
Jlemoncmpayuu. Hoprpetsl 1. 1. MenneneeBa u
A. M. bytnepoBa

[IpeacTaBidaTh pa3BUTHE HAYYHBIX TEOPHUH 1O
CIHMpaIH Ha OCHOBE TPEX (POPMYIHPOBOK
[lepronuyeckoro 3akoHa U OCHOBHBIX
HalpaBIeHUHN pa3BUTHS TEOPUU CTPOCHUS
(XMMUYECKOT0, 3JIEKTPOHHOTO U
IPOCTPAaHCTBEHHOIO).

XapakTepu30oBaTh poJib MPAKTUKH B
CTAQHOBJIEHUH U Pa3BUTUU XUMHUUYECKOU TEOPUHU.
ApPryMEeHTHPOBATh YYBCTBO TOPAOCTH 32
JOCTH)KEHUS] OTEYECTBEHHON XUMUU U BKJIajl
POCCHIMCKIX YYEHBIX B MUPOBYIO HAayKy

HNonnas xumudeckas CBsI3b U
HWOHHBIC KPUCTAJINIIMYCCKUC pCHIéTKI/I
(1 yac)

Karnonel #  aHMOHBI: WX  3apsadbl U
KIaccupuKkalms MO COCTaBy Ha TPOCTHIE U
cnoxnsble. [Ipencrapurenu. [lonsTie 00 MOHHOM
XUMHYECKON cBA3U. VMOHHAs Kpucramuimyeckas
peméTrka u (U3MUECKUE CBOWMCTBAa BEIIECTB,
00yCIIOBIICHHBIC STUM CTPOCHHUEM.
Jlemoncmpayuu. Monesb HOHHOU
KPUCTAJTIMYECKOU PEIIETKU HA IPUMEPE
XJ0pua HaTpusi. MuHepalibl C 3TUM TUIIOM
KPUCTAJIIMYECKOW PEIIETKOM: KaJIbIUT, TaJIUT.

XapaKTepu30BaTh HOHHYIO CBSI3b KaK CBS3b
MEXIy HOHAMU, 00pa3yIOUTUMUCS B pe3yJIbTaTe
OTJa4uM UK IpUEMa 3IEKTPOHOB aTOMaMu WU
rpyIIaMu aTOMOB.

Ornpenenatb NpUHAIICKHOCTh HOHOB K TOM
WJIM MHOU TPYIIe HA OCHOBAHUH X 3apsia v
cocTaBa.

XapakTtepu3oBaTh PU3NYECKUE CBOMCTBA
BEIIECTB C MOHHOU CBS3bI0, KaK ()YHKIIUIO BU/IA
XMMHYECKOM CBA3U U TUIMA KPUCTATUIMYECKON
pelETKU

KoBasentnas xumuueckas CBI3b.
ATOMHBIE Y MOJIEKYIIIPHBIE
KPUCTAJUINYECKHUE PELIETKH

(1 yac)

[TonsaTtue 0 KOBaJICHTHOM CBSI3U.
DNEeKTPOOTPULIATENBHOCTD, HEMOJISIpHAs u
MOJISIpHAsi ~ KOBAJIEHTHbIE CBA3U. KparHOCTh
KOBaJICHTHOW CBS3U. MexaHM3Mbl 00pa3oBaHUS
KOBQJICHTHBIX CBs3€H: OOMEHHBIA M JTOHOPHO-

OnuceiBaTh KOBAJCHTHYIO CBS3b, KAK PE3yJbTaT
00pa30BaHUsI OOIIMX AIEKTPOHHBIX AP HIH
KaK pe3ylibTaT MepeKPhIBAHUS IEKTPOHHBIX
opOuTanen.

KrnaccugunupoBaTh KOBAJICHTHBIC CBSI3H 110




23

aKHCHTOpHBIfI. HOH}IpHOCTL MOIJICKYJIBI, KakK
CICACTBUEC TIOJLIPHOCTHU CBIA3M W TCOMCTPHUU
MOJICKYIIBI. KpI/ICTaJ'IJII/I‘leCKI/Ie peI_I_IéTKI/I C 3THUM

TATIOM  CBSI3U: MOJICKYJISIDHBIE W aTOMHBIE.
duznyeckue CBOICTBa BEIIIECTB,
00yCITOBJIICHHBIC THUIIOM KPHUCTAJINYECKUX
PELIETOK.

Lemoncmpayuu. Monenu MOIEKyIsIpHOU
KPUCTAJUIMYECKON PELIETKU HA IIPUMEPE «CYXOr0
JIbJIa» WK MOJIa U AaTOMHOM KPUCTAJUIMYECKON
pEemETKH Ha IpUMepe ajiMasa, Tpadura wim
kBapua. Mojenb MosisipHOro 00bEMa rasa

30, KpaTHOCTH U crIoco0y MepeKpHIBAHUS
AIIEKTPOHHBIX OPOUTATICH.
XapaxkTepu3oBarh (pru3ndecKkue cBoiicTBa

BEUIECTB C KOBAJIEHTHOM CBA3bI0, KaK (DYHKIUIO

KOBAJICHTHOU CBSI3U U TUIIA KPUCTAJUIMYECKON
peLIETKH

Mertamnueckas XuMH4ecKas CBSI3b
(1 gac)

Ilonsarue 0 METAJJINYECKONH  CBI3M U
METAJUIMYECKUX KPUCTAUIMYECKUX PEIIETKAX.
dusnyeckrue CBOMCTBA METAJJIOB HAa OCHOBE HMX
KPUCTAJTIMYECKOTO CTPOCHHUS. [Ipumenenue
METaJ/UIOB Ha OCHOBE HX CBOWCTB. UEpHBIE U
IIBETHEIC CILJIABEL.

Jlemoncmpayuu. Monenn KpUCTaJIIn4eCKUX
PELIETOK METAJIIIOB.

JlabopamopHulie onvimul. KOHCTpyHpOBaHUE
MOJEIIN METANINYECKON XUMUYECKOU CBI3U

XapakTepru3oBaTh METANIMYECKYIO CBA3b KaK
CBSI3b MEXIY HOH-aTOMaMU B METAJIJIaX U
CIUIaBax MOCPEACTBOM 0000IIECTBIEHHBIX
BAJICHTHBIX 3JIEKTPOHOB.

OOBACHATH €AMHYIO PUPOAY XUMHUUYECKHUX
CBSI3EH.

XapakTtepu3oBaTh PU3NUECKUE CBOMCTBA
METAJIJIOB, KaK (DYHKIIUIO METaJUTMYECKOU
CBSI3U U METAJUIMYECKON KPUCTAJUINYECKON
peLIETKH

Bopoponnas xumuueckasi CBsi3b
(1 gac)

MexmorneKkynspHas 1 BHYTPUMOJIEKYIIsIpHAs
BOJIOPOJIHBIE CBS3H. 3HaueHne
MEKMOJICKYJISIDHBIX ~ BOJLOPOJHBIX  CBSI3€H B

MIPUPOJIE U JKU3HU YeJIOBEKA.

Hemoncmpayuu. BuneodparMeHThI U Claiiibl
«CTpyKTYpBI O€Ka.

JlabopamopHvlie onvimul. JleHaTypanus Oenka

XapakTepru30BaTh BOLOPOJHYIO CBA3b KaK
0COOBIN TUII XUMUYECKOH CBSI3U.
Pa3nuuare MEXMOIIEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOIOPOIHBIE CBSA3H.
PackpsiBaTh poib BOXOPOAHBIX CBA3CH B
OpraHu3aluy MOJIEKYIl OMOIIOIUMEPOB, —

6enxoB u JIHK, — Ha ocHOBE MeKIpeaMETHBIX

CBSI3EH ¢ OMoornen

ITomumepsnr
(1 gac)

HOHy‘ICHI/Ie IMOJIMMCPOB PCaAKIHAMHA
MOJIMMCPpU3aln u INOJIMKOHACHCAIIUH.

XapaKTepI/I3OBaTB IMOJIMMCPLBI KaK
BBICOKOMOJICKYJIAPHBIC COCTUHCHU.
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Baxueilline npeacTaBUTENM  IUIACTMACC U
BOJIOKOH, WX  [OJy4YE€HHE, CBOMCTBA U
npuMmeHenue. [loHsiTHE O HEOPraHUYECKHUX
MOJIMMEPax U UX MPEACTaBUTENH.
Jemoncmpayuu. Konnexkuu «IInactmacchbiy,
«Bomoknay. O6pa3Iisl HEOPTAHUYECKUX
MOJINMEPOB — BEILIECTB aTOMHOM CTPYKTYpPbI

Pa3znnuare peakuuu nonuMepusannuu u
MOJINKOHACHCALUN.

OnuceiBaTh BaKHEHIINE MTPEICTABUTENN
IJIACTMACC U BOJIOKOH U Ha3bIBaTh 00JacTH UX
IIPUMEHEHUS.

YcTaHaBIMBaTh €IMHCTBO OPTaHUYECKON U
HEOPraHUYEeCKON XMMHH Ha IIPUMEpe
HEOPraHWYECKUX MOIMMEPOB

9 JlucrepcHble CUCTEMBI [TonsiTue o nucnepcHol ¢aze U TUCHIEPCUOHHON | XapaKTepHu30BaTh PA3TUYHbBIC TUITHI
(1 gac) cpene. ArperaTHoe COCTOSHME pa3Mep YacTHIl | TUCIIEPCHBIX CUCTEM Ha OCHOBE arperaTrHoro

¢da3pl, Kak OCHOBa [N  KJIACCU(UKAIUHU | COCTOSHUS AUCTIEPCHOM (asbl U
JUCIEPCHBIX CHUCTEM. OMYIbCUH, CYCIEH3UH, | JUCIIEPCUOHHOMN CPEBI.
a’pO30JId — TPYIIHBI TPYOOTUCTIEPCHBIX CUCTEM, | PacKpbIBaTh posib pa3iMyuHbIX THIIOB
UX TPEICTAaBUTENN. 30U U TeIM — TPYMNIbI | JUCHEPCHBIX CUCTEM B KU3HU IPUPOABI U
TOHKOJUCIIEPCHBIX CHUCTEM, MX MpPEICTAaBUTENHU. | 0OIIECTRa.
[lonsiTue o cuHepesuce U KoaryisLuu. [IpoBonuTh, HAOIIOATH U OMHUCHIBATD
Jemoncmpayuu. Konnexkuun o0pa3ion XUMHUYECKHUH SKCTIEPUMEHT
Pa3IUYHbIX AUCHEPCHBIX cucTeM. CHHepes3uc u
KOATyJISIIIHS
JlabopamopHuvie onvimal. [Tonyuenue
KOJUIOUJTHOTO ~ pacTBOpa  KypHHOro  Oeinka,
HCCJIEIOBAaHUE €ro CBOMCTB C  MOMOUIbIO
Ja3epHOM  YKa3Kh M IPOBEJEHUE  €ro
JICHaTypaluu. [lomyuenue SMYJIbCUN
pacTUTENLHOIO Macia M HaOmozneHue 3a eé
paccioeHueMm. [Tonyuyenue CYCIIEH3UH
«U3BECTKOBOTO MOJIOKa» M HalOiofeHue 3a eé
cenuMeHTanuen

10—21 Tema 2. Xumnueckue peakuuu (12 1)

10—11 Krnaccugukanys xummuueckux Annorponu3zanus U u3oMepusaus, kak peakiuu | OnpenensiT NPUHAAIEKHOCTh XUMHUECKOU

peaxkumit
(2 yaca)

0e3 U3MEHEHHsI COCTaBa BEIIeCTB. AJUIOTPOIHUS U
e€¢ mnpuuunbl. Kiaccudukaums peakimii 1o

p€aKkuru K TOMY UJIKM UHOMY THUITY Ha
OCHOBAHMH I10 pa3JIMYHBIX ITPHU3HAKOB.




25

pa3IUYHBIM OCHOBAHMSAM: 10 YMCIY U COCTaBY
peareHToB HW  TPOAYKTOB, 10 (aze, 10
WCIOJNBb30BAaHUIO KaTajau3aropa WiIH (epMeHTa,
no TemwioBoMy d3(dekty. TepMoxumuueckue
ypaBHEHHUS PEAKIIUH.

Jlemoncmpayuu. PacTBOpeHUE CEpPHON KUCIOTHI
Y aMMMAYHOM CENUTPHI U (PUKCAIHS TEIUIOBBIX
SIBJICHUI JIJIS1 9TUX MPOILIECCOB

Otpaxarh Ha NHCcbMe TeMI0BOH 3¢ ek
XUMHYECKUX PEAKIUI C IOMOLIBIO
TEPMOXUMUYECKUX YPABHEHUM.
[TonTBepxkaarh KOJIMYECTBEHHYIO
XapaKTEPUCTUKY JK30- U SHAOTEPMUYECKUX
peakuui pacuéTaMy 1o TEPMOXUMUYECKUM
YPaBHEHUSIM.

12

CKOpOCTh XUMHYECKUX PEaKIINil
(1 gac)

@akTOpsl, OT KOTOPBIX 3aBHUCUT CKOPOCThb
XUMUYECKUX DPEaKLM: MpUPOJa pearupyromux
BELICCTB, TEeMIEpATypa, IUIOLIA b ux
COIPUKOCHOBEHHMsI PEarupyrolux BEIIECTB, HUX
KOHLIEHTpalMsl, NPUCYTCTBHE  KaTaJn3aropa.
[Tonatne o  karanuze. DepMeHTBl, Kak
Ouosornyeckre Karaiauzaropsl. MHruourtopsl,
KAK «aHTOHUMBID» KaTaJIM3aTOPOB U X 3HAYCHUE.
Jlemoncmpayuu. B3anuMonencTBusl pacCTBOpOB
COJIIHOM, CEPHOM U YKCYCHOW KUCJIOT
OJMHAKOBOM KOHLIEHTPALIUU C OXUHAKOBBIMU
Kyco4yKaMH (rpaHyJamMH) LUHKA U
B3aUMOJICHCTBUE OAMHAKOBBIX KyCOUYKOB Pa3HbIX
MeTaJUIOB (MarHus, IMHKA, XeJie3a) C paCTBOPOM
COJIIHOM KMCJIOTBI, KaK IIPUMEP 3aBUCUMOCTHU
CKOPOCTH XMMHMYECKHUX PEAKLUUN OT IPUPOIBI
BellEeCTB. B3anMmoznencTerue pacTBOpOB
THOCYNb(aTa HaTpUs KOHIEHTPALUU U
TEMIIEPaTypbl C PACTBOPOM CEPHOU KUCIIOTHI.
MozenupoBaHue «KUIISILETO CIO0S.
I'eTeporenHslii KaTajiu3 Ha IPUMEpE PA3IOKECHUS
IIEPOKCUA BOAOPOAA B IPUCYTCTBUH JUOKCUAA
Maprasia.

YcraHaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOI peakiuy OT IPUPOJIbI
pearupyonux BelecTB, UX KOHIEHTpalHH,
TEMIEPATYPBHI U TUIOIMIAN X
COINPUKOCHOBEHMUS.

PackpbiBaTh poJib KaTanu3aTropoB Kak
(haKTOpOB YBEIMYEHUSI CKOPOCTH XUMHUYECKOM
peaklMu U paccMaTpyUBaTh MHTUOUTOPHI KaK
«aHTOHUMBI» KaTaJIn3aTOPOB.
XapakTepu3oBaTb (pepMEHTHI KaK
OMOJIOTHYECKHE KaTaIn3aTopbl OEJIKOBOM
IPUPOJIBI U PACKPBIBATH UX POJIb B IPOTEKAHUU
OMOXMMHUUYECKUX peaKkIiil Ha OCHOBE
MEXIPEAMETHBIX CBA3EH ¢ OMonorueil.
[IpoBoauTh, HAOMIOAATH U ONUCHIBATH
XUMHUYECKUHN IKCIIEPUMEHT
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JlabopamopHulie onvimul. Vicionb3oBaHue
HEOPTraHWYECKHX KaTaJau3aTopos (Conel xkenesa,
MOJMJIA KaJKsl) U IPUPOIHBIX OOBEKTOB,

coziep KalluX Karajasy (ChIpoe MsCo,
KapTodens) I pa3okKEeHUs IepoKCuaIa
BOZIOPOZA

13 O6paruMocTh XuMuYeckux peakmuil. | Kimaccubukanuss xumudeckux peakmuid 1o | OMUCHIBaTh COCTOSTHUS XMMUYECKOTO
XUMHUYECKOE PABHOBECHE U CIIOCOOBI | MPU3HAKy UX HampapieHus. lloHsTne 00 | paBHOBECHS U MpeaiaraTb CocoObl ero
€ro CMEelIeHUs 00paTuMBbIX peaxkuusax u XUMHUYECKOM | CMEIIEHUSI B HEOOXOANUMYIO CTOPOHY Ha OCHOBE
(1 gac) paBHoBecuu. [Ipunmnun Jle-Illatense U criocoObl | aHAK3a XapaKTEPUCTUKH PEAKITUU H
CMEIICHUsS XUMHUYECKOro paBHoBecus. OoOmas | mpunuumna Jle-Illarenbe.
XapaKTEepUCTUKA peakuMi CHHTe30B amMMmuaka u | [IpoBonutk, HaOIHOIATh U OMKCHIBATH
okcuga cepel(VI) u paccMOTpeHHE YCIOBUH | XUMHUYECKHI SKCTIEPUMEHT
CMEIICHNS UX PAaBHOBECHUS Ha MPOU3BOJICTBE.
Jemoncmpayuu. CMenieHue paBHOBECHS B
cucteme Fe** + 3CNS™ « Fe(CNS)3
JlabopamopHulie onvimul. nnroctpanus
npaswia beprosnie Ha npakTHKe — MpPOBEIEHUE
peakiuuii ¢ 0Opa3oBaHUEM OCaJIKa, Ta3a U BOJBI
14—15 I'maponus OOpatumblii ¥ HeoOpaTuMblii  rugponussl. | OnpenensTh TUI THIPOIU3a COIU HA OCHOBE
(2 yaca) I'mppomusz conet m  ero Tumbel. ['maponus | aHanu3za e€ cocTasa.
OpraHUYECKUX COCTMHECHHI B xuBbIX | Kiaccuduuuposars ruaponus conei
OpraHW3MOB, KaK OCHOBa OOMEHa BEUIECTB. | IO KATHOHY M aHUOHY.
[Tonsitue 06 sHEpreTUYECKOM OOMEHE B KJIETKE U | XapaKTEepU30BaTh POJIb THAPOIH3a
pOJI TUAPOJIA3A B HEM. OpraHUYEeCKUX COCAUHEHUN, KAK XUMHUUYECKON
JlabopamopHuie onvimul. VictibiTanue OCHOBBI OOMEHa BEILIECTB U YHEPTUH B KUBBIX
WHJMKATOpaMH CpPEbl pAaCTBOPOB COEH Oopra"usmax.
Pa3JINYHBIX TUIIOB. [TpoBonUTH, HAOMIONATH U ONKCHIBATH
XUMHYECKUHN IKCIIEPUMEHT
16 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE | CTeneHb OKUCIeHUss U €€ omnpeaeneHue no | Onpenensitb OKUCIUTEIbHO-

peaKIuu

dbopMynaM OpPraHMYECKHX W HEOPTaHWICCKUX

BOCCTAHOBHUTCJIbHBIC PCAKIIMH KaK IMTPOLECCHI C
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(1 yac)

BEIIECTB.  JJIEMEHTbl W  BELIECTBa,  KakK
OKHCIIMTENM W BoccTaHoButTenu. IloHstue o
MpOILIECCax OKUCIEHUS U  BOCCTAHOBJICHUSI.
CocraBieHue ypaBHEHUI XUMHYECKUX peakuui
Ha OCHOBE AJIEKTPOHHOTO OanaHca.
Jlemoncmpayuu. BzanumonerncTBue UHKA C
COJISTHOM KHCIIOTOM U HUTpATOM cepebpa.
Jlabopamophule onvimul. OKUCIUTETBHO-
BOCCTAaHOBHUTEIbHAS PEAKIUS U peakirs oOMeHa
Ha [IpUMeEpe B3aUMOIECHCTBUS PACTBOPOB
cynbdara meau(Il) c xene3om u pacTBOpoM
LIEJI0YH.

U3MEHEHHEM CTEINICHEW OKHCICHHS JJIEMEHTOB
BELIECTB, YYaCTBYIOIINX B PEAKIUH.
Pa3nnuars okucnuTesas U BOCCTAHOBUTEID,
MPOLECCHI OKUCICHHS U BOCCTAHOBIICHUS.
CocraBnats ypaBHeHus OBP Ha ocHOBe
3JIEKTPOHHOTO OajaHca.

[IpoBoauTh, HAOMIOAATH U ONUCHIBATD
XUMHUUYECKHUI SKCTIEPUMEHT

17-18 DJEKTPONIN3 pacIliaBoB U XapakTepucTuka AIIEKTPOJIN3a, Kak | OnuCchIBaTh IEKTPOJIN3 KaK OKUCIUTENBHO-
pactBopoB. [IpakTrueckoe OKHCJIUTEIIHO-BOCCTAHOBUTEILHOTO TPOLIECCa. | BOCCTAHOBHUTENBHBIH ITpoIIecc.
MPUMEHEHHE 3IEKTPONIN3a OcoOeHHOCTH 3JEKTPONIN3a, IMPOTEKAomEero B | Pa3nmyarh 37€KTposn3 pacIiaBOB M BOJHBIX
(2 yaca) pacTBopax  3JEKTPOJIUTOB. [TpakTHyeckoe | pacTBOPOB.
IIPUMEHEHHE AIIEKTPOIIH3A! nonydeHue | XapakTepHu30BaTh MPAKTUUECKOE 3HAYCHHUE
rajJloreHOB, BOAOPOAA, KHUCIOPOXA, MLIETOYHBIX | DIEKTPOIN3a Ha MpUMEpE MOTydSHHUS
METAJJIOB W IIENOoYed, a TakKe aJFOMHHHUS | aKTHBHBIX METAJUIOB M HEMETAILIOB, a TAKXKe
SJIEKTPOJIM30M  paclljlaBOB M PAacTBOPOB | raJibBAaHOIUIACTUKH, FAJIbBAHOCTET U,
COCOMHEHUH OTHX »dJeMeHToB. [loHATHE 0 | paMHUPOBAHWY IIBETHBIX METAJIIOB
raJIbBaHOIUIACTHUKE, raJlbBaHOCTET U,
padUHUPOBAHUH [[BETHBIX METAJIIOB.
Lemoncmpayuu. KoHCTpynpoBaHUE MOJEIN
anekTponnzépa. Buneodparment ¢
MIPOMBIIIIJICHHON YCTaHOBKH JUISI TOyYCHHS
ATIOMUHHUS
19 [Ipaktuueckas padora Ne 1. Pemenue sxcriepMMeHTaNBHBIX 331a4 110 TEME [InanupoBark, NPOBOAUTH HAOIIOAATH U

Pemenuie skcriepMMeHTaNIbHBIX 3a71a4
1o TeMe «XHUMHYECKask PEaKIIUs»
(1 gac)

«XuMHYECKas pEaxkuus»

ONMCHIBATE XUMUYECKUI SKCTIEPUMEHT C
COOJFOJICHUEM MPABUII TEXHUKHU 0€30MaCHOCTH
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20 [ToBTOpeHue u 06o0IIeHIE TecTupoBaHue, pelieHUe 3a7a4 U yrpaxHeHU! BbINONHATE TECTHI, pelIaTh 3a1a44 U
H3y4EHHOTO o TeMe YOPaKHEHHSI TIO TEME.
(1 gac) [IpoBOAKTH OLIEHKY COOCTBEHHBIX JOCTHKEHHIM
B YCBOCHUU TEMBI.
KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU
C TUTAHUPYEMBIM PE3YIIETaTOM
21 KonTponsHnas padora Ne 1 «Ctpoenue BemecTBa. Xumudeckas peaxius» (1 yac)
22—30 Tema 3. BemecTBa 1 ux cBoiicTa (9 u)
22 MerTannsl dusnueckre CBOMCTBa METAJUIOB, Kak (YHKIMS | XapaKTepu3oBaTh (U3NYECKHE M XUMHUYECKUE
(1 gac) uX CTpoeHus. JlemeHue MeTajuloB Ha TPYMIbI B | CBOMCTBA METANIOB Kak (YHKIHIO CTPOCHUS
TEXHUKE W XUMUUA. XHUMUYECKHE CBOMCTBA | UIX AaTOMOB H KPHUCTAJUIOB HA OCHOBE
METaJIOB u AIEKTPOXUMUYECKUM psan | mpenactaaeHuid o6 OBP  wu  monokeHus
HanpspkeHud.  [loHsTHE O  METa/UIOTEpPMUU | METAJUIOB B DJIEKTPOXUMHUYECKOM  PAIY
(aIFOMHMHOTEpPMUU, MATHUETEPMUH U JP.). HaIpsKCHUI.
Jemoncmpayuu. Konnekuus MeTasuios. HaGimroats 1 ONUCHIBaTH XUMUYICCKUN
B3aumoneiicTBre KOHLIEHTPUPOBAHHOM a30THOM | DKCIIEPUMEHT
KHUCJIOTBI C MEIbIO. BCTIBIIIKA TEPMUTHON CMECH.
[Toptper
H. H. beketosa
23 Hewmerannel. biaroponnsie rassl Hemeramner kak oxuciautenu. Hemeramisl kak | OMUCHIBaTh 0COOCHHOCTH MOJOKCHUS

(1 yac)

BOCCTAHOBUTEIU. Pl 21€KTPOOTPULIATEIILHOCTH.
WneptHble unu 01aropoHble ra3pl.
Lemoncmpayuu. Konnekuus HeMeTalIoB.
Bensimka yépHoro nopoxa. BeitecHenue
rajoreHOB U3 UX PACTBOPOB APYTUMH
rajJjoreHaMu

HemeTawoB B [lepuoanueckoii Tabmuue . U.
Menneneesa, CTpPOEHHUE UX aTOMOB U
KpHUCTAJIJIOB.

CpaBHHMBaTh CIIOCOOHOCTH K AJITIOTPOTIHH C
MeTaalaMH.

XapakTepu3oBaTh 001IMe XUMUICCKHE
cBolicTBa HeMeTaJIoB B cBeTe OBP 1 nx
MIOJIOYKEHHUSI HEMETAJIOB B PSIAY
AIIEKTPOOTPULIATETLHOCTH.

HaOmronars 1 onmuceIBaTh XUMHUYECKUN
HKCIIEPUMEHT




29

24 Kucnorsl Heoprannueckue u Kucnors c TOYKH 3peHHUs aTOMHO- | COOTHOCHUTbH MPEACTABUTENIEH OPraHUYECKUX U
OpraHUYECKHE MOJICKYJISIPHOTO  y4eHHs. KHCIOTBI ¢ TOYKM | HEOPraHUYECKUX KUCIOT C COOTBETCTBYIOIIEH
(1 gac) 3pEeHUs TEOPUH AIIEKTPOTUTHUECKON | KIaCCHU(PUKAIMOHHOMN TPYIIION.
nuccormanui.  Kucmorel ¢ Touku  3peHus | OmuckIBaTh 00IIME CBOWCTBA OPTAHHUYECKUX U
MpOoTOHHOW  Teopun. OOmUE XUMHUYECKHE | HEOpraHMYeCcKuX KucnoT B cBete TOJl u ¢
cBorcTBa KuCIOT. Kimaccudukamus Kucior. MO3UIINHA OKUCIICHUS-BOCCTAHOBIICHUS KATHOHA
JlabopamopHhuiii onvim. ViccnenoBanue BOJIOPOJa WJIM aHMOHA KHCIIOTHOTO OCTaTKa.
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM U OrnpenensaTh 0COOEHHOCTH XUMHUECKUX
YKCYCHOM KHMCJIOT KalleJIbHbIM METOIOM IIPU UX CBOMCTB a30THOM, KOHLIECHTPUPOBAHHOU CEpHOMN
pa3baBiIeHUH BOIOM. Y MYpPaBbUHOM KHCJIOT.
[TpoBonuTh, HAOTIONATH U OOBACHATH
Ppe3yJbTaThl IPOBEAEHHOTO XUMHUYECKOTO
HKCIIEPUMEHTA
25 OcHOBaHUs HEOPTAHUYECKHUE U OcHoBaHMsS C  TOYKM  3peHUs  aroMHO- | ONHUCHIBaTh HEOPTaHUUECKUE OCHOBAHUS B
OpraHUYeCcKHe MOJIEKYNIApHOTO yuyeHus. OcHoBaHusi ¢ ToukH | cBete TO/I.
(1 gac) 3pEeHUs TEOPUU AIEKTPOIUTHYECKON | XapaKTepHU30BaTh CBOMCTBA OPTAHUYECKUX U
mucconnanuu. OCHOBaHUS C TOYKM 3pPEHUS | HEOpPraHMYECKUX OECKUIOPOAHBIX OCHOBAHUMN
MPOTOHHOU TEOPUMU. Krnaccudwukarus | B
OCHOBaHMM. XUMUUYECKHE CBOMCTBA | CBETE POTOHHOW TEOPHUH.
OpPraHWYECKUX U HEOPTaHUYECKUX OCHOBAHUH. [IpoBoauTH, HAOMIOAATH U ONTUCKHIBATH
Jlemoncmpayuu. Konnekuus menodyeid 1 aMuHOB. | XUMUYECKUI SKCIIEPUMEHT
B3anmMoneiicTBue mapoB KOHIIEHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KUCJIOTHI M1 aMMHaKa («IbIM
0e3 orusi»). [lomydyeHne aMmmmuaka u u3ydeHue
€ro CBOMCTB.
Jlabopamopnwvie onvimul. [lonydenne
HEpPaCTBOPUMOTO TUJPOKCHU]IA U €T
B3aMMOJEUCTBHE C KUCIOTOMI
26 AmboTepHbIe COeTUHEHUS Heopranuueckue amdpoTepHble COeAMHEHNUS: XapakTepru30BaTh OPraHUYECKUE U

HEOPraHUYECKUE U OPraHUYEeCKHe
(1 gac)

OKCHUJIbI U TUAPOKCUJIBI, — UX CBOWCTBA U
nonyyeHue. AM(oTepHbie Oprannyeckue
COCIMHEHUS Ha IPUMEPEe AMUHOKHCIIOT.
[lenTunap! v nenTuaHas CBSI3b.

HEOpraHmyeckre aM(pOoTepHbIC COSTUHEHUS KaK
BEIIIECTBA C IBOMCTBEHHON (yHKITHEH
KHUCJIOTHO-OCHOBHBIX CBOMCTB.
AprymMeHTHpOBaTh CBOMCTBA AaMUHOKHUCIIOT KaK
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Jlemoncmpayuu. Paznuynele cinydyau
B3aMMOJIEHCTBUS PACTBOPOB COJIEH aTFOMUHHUSI CO
ENOYBIO.

Jlabopamophvie onvimul. [lonydenue
aM(OTEpHOTO TUAPOKCHIA U U3YUEHHUE €TO
CBOMCTB

aM(OTEPHBIX OPraHUYECKUX COCTUHEHUH.
PackpbiBaTh Ha OCHOBE MEXKIPEIMETHBIX
CcBsi3eil ¢ Orosiorueit pojab aMUHOKHCIIOT B
OpraHu3aluy KU3HU

27 Conu Knaccudpukammst comeir. YKEcTkocTh Bombl W | XapaKTepHU30BATh COJIM OPTAHHUECKUX H
(1 gac) cnoco0nl €€ ycTpaneHus. [lepexon kapOoHara B | HEOPraHMUECKHUX KHCJIOT B CBETE TEOPUU
ruapokapOoHar u o0parHo. O0IIKe XUMUYECKUE | ANEKTPOIUTHIECKON TUCCOIHAIINH.
CBOICTBA COJIEH. COOTHOCHTD MpEJCTABUTEINCH COJIeH
Jemoncmpayuu. Ilonydenue :xECTKON BOIBI U OpPraHWYECKUX U HEOPTraHUYECKUX KUCIOT C
YCTpAaHEHHUE €€ KECTKOCTH. COOTBETCTBYIOIIEH KIacCH()UKAITMOHHON
JlabopamopHule onvimul. [IpoBenenue TPYIIION.
Ka4eCTBEHHBIX PEaKLU 10 ONPEIEIICHUIO XapakTepu3oBaTh JKECTKOCTh BOJBI U
COCTaBa COJIU. npearaTh CrocoObl €€ yCcTpaHeHUs.
OnuceiBaTh 00I1IME CBOICTBA COJIEH B CBETE
TOM.
[IpoBonuTk, HAOIIOATH U ONHUCHIBATD
XUMHUYECKHUI KCIIEPUMEHT
28 [Ipaktuueckas padora Ne 2. Pemenne sxcriepMMeHTaNBHBIX 331a4 110 TEME: [InanupoBark, NPOBOIUTH, HAOIIOAATH U
Pemienue skcnepuMeHTaNbHBIX 337a4 | «BellecTsa u UX CBOMCTBa» ONKUCHIBATh XUMHYECKHUI IKCIIEPUMEHT C
1o TeMe «BeecTsa u ux cBOMCTBa» COOJIIO/IEHUEM ITPABUJI TEXHUKU O€30I1aCHOCTH
(1 gac)
29 [ToBTOpeHue n 0000IIIEHUE TEMBI TecTupoBaHue, pelieHue 3aa4d U yIpaxHeHU! BBINONHATH TECTBI, pelIaTh 3a1a4U U
(1 gac) 10 TEME YIPA)KHEHHUS 110 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX TOCTHXKEHUN
B YCBOEHUU TEMBI.
KoppektupoBarb cBOM 3HaHUSI B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YIIBTaTOM
30 KonTponbhas padota Ne 2 «Bemecrta u ux cBoiictay (1 yac)
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31—34 Tema 4. Xumus u coBpeMeHHOe 001ecTBO (4 4)
31 XuMuyeckasi TEXHOJIOTUS [onsitue 0 XUMHYECKOM  TEXHOJOTUHU. | XapaKTepU30BaTh XUMHUUECKYIO TEXHOIOTHIO
(1 gac) XUMHUYECKHE PEaKIIMU B MPOU3BOACTBE aMMHAaKa | KaK MPOU3BOAUTEIIBHYIO CUITY OOIIECTBA.
u MeraHoma. OOmas knaccudukanmonHas | OnUCHIBaTh XUMUYECKUE TPOIECCHI, JISKAIIHE
XapaKTePUCTHKA peaknuii CUHTE3a B | B OCHOBE IMPOM3BOJICTBA AMMHAKa M METaHOIA,
IPOU3BOACTBE O3TUX  MPOAYKTOB. HaydHbIe | C MOMOIIBIO POAHOTO S3bIKA U SI3bIKA XUMHH.
MPHUHIUIIBL, JIeXKAIIUe B OCHOBE IMPOM3BOJCTBA | YCTAHABIWBATH AHAJIOTHU MEXKIY ABYMS
aMmmMuaka W MeTaHona. CpaBHEHHE OTHUX | IPOU3BOACTBAMHU.
MTPOU3BOICTB. DopMyITUpoBaTh OOIIHE HAYTHBIC TIPUHITUTIBI
Jlemoncmpayuu. Monenu mpoOMBITIIIEHHBIX XUMHYECKOTO MPOU3BOJICTBA
YCTaHOBOK TOJTyYEHUS CEPHON KUCIIOTHI U
CHUHTE3a aMMHUaKa
32 XuMudeckasi TpaMOTHOCTh Kak MapkupoBKa yIaKOBOYHBIX MaT€pPHAJIOB, ApryMeHTHPOBaTh HEOOXOANUMOCTh
KOMITOHEHT OOIIeH KYJIBTYpBI JJIEKTPOHHUKHU M OBITOBOM TEXHUKH, XUMHUYECKON rPaMOTHOCTH KaK KOMITOHEHTA
YeJoBeKa 9KOJIOTUYHOTO TOBapa, MPOIYKTOB MUTAHUS, OOIIEKYIBTYPHOM KOMIIETEHTHOCTH YEIIOBEKA.
(1 gac) ATUKETOK IO YXOIy 32 OHEHKIOM. YMeTh nosydarb HEOOXOIUMYIO WH(OPMAITHIO
Jlemoncmpayuu. BugeodparMeHThl v CIalIbl O | C MAPKUPOBOK Ha yMAKOBKaX Pa3iIMUHbIX
CTETICHH YKOJIOTHICCKON YHCTOTHI TOBAPA. MIPOMBIIUICHHBIX U TIPOIOBOIHCTBCHHBIX
JlabopamopHnuie onvimul. VI3yueHrne MapKUpOBOK | TOBapOB
Pa3IUYHBIX BUJOB MPOMBIIIJICHHBIX U
MIPOOBOJILCTBEHHBIX TOBAPOB
33—34 IToBTOpeHue u 06001IeHHEe Kypca. MToroBoe 3anstue. (2 yaca)




