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ITIOACHUTEJIBHASA 3AIIMCKA

Pabouas miporpamMma cocTaB/ieHa [/ U3yueHHUs1 Kypca «Xumusi» yuarnumucs 10-11 knacca (podbu/ibHBIA YPOBEHb)
ob1jeo0pa3oBaTe/lbHOM CpefiHel IIKOIbl M MPUMepHOM pabodeil mporpaMMbl OCHOBHOTO 00Ijero oOpa3oBaHusl "XUMUS» —
npoduibHbIA ypoBeHb Ay 10-11 kmaccoB obpa3oBarenbHBIX opraHu3aimi’” (ogobpeHa perieHueM degepasbHOTO yueOHO-
MeTo[u4eckoro o0beguHeHUs 1o 00ijeMy oOpa3oBaHHIO, TIPOTOKO 2/22 oT 29.04.2022 r.) ¢ yueToM paboueil mMporpammbl
Bocriutanust MBOY «bonbiuerpoutikas COILLD».

Pabouasi mporpamma cpefHero (mosiHOro) oOijero obpa3oBaHusi 10 XWMHHU COCTaBjieHa Ha ocHoBe dezepasbHOTO
roCyJapCTBEHHOTO 0Opa3oBaTeslbHOTO CTaHZapTa obijero obpa3oBaHus, a TakKKe OCHOBHBIX WJeM U 1osiokeHUM [Tporpammbl
pa3BUTHS U POPMUPOBAHUS YHUBEPCAbHBIX YueOHBIX 1eHCTBUM Ayis cpefiHero (ToHoTro) obirero o6pa3oBaHusl.

B faHHOW mporpaMme TPOC/IE€XKUBAETCs MPEEeMCTBEHHOCTh MeXAY BUJAMU JesTebHOCTU 00ydyaeMbIX, IpefyCMOTPEHHbBIX
MporpaMMoi OCHOBHOTO 001jero o0Opa3oBaHUs U BUJjaMU JleATeTbHOCTH, oOecrieurBarolMX peanu3aliuio obpa3oBaTebHOU
TPaeKTOPUM, CBsI3aHHOM C yryiyO/€HHBIM M3yueHreM xumud. Coziep>kaHue JAaHHOM paboueil MporpamMmbl YUHThIBaeT He TOIBKO
npeAMeTHOe COJepKaHWe U BO3pacTHble TCHUXOJ0rhyeckue 0COOeHHOCTHM 00ydyaeMbIX, HO U TPO(QUIbHYI TMOATOTOBKY K
00y4eHMIO B BBICIIIEH IIIKOJIe, B KOTOPOUM XUMUS SIBASETCS MPOMUIUPYIOIIeH JUCIIATITAHOM.

TeopeTrueckoe U 3KCIIepUMEHTA/IbHOE COZlepyKaHKe Kypca M3y4yaeTcss Ha OCHOBe

MO3HaBaTe/bHOU [1esiTe/IbHOCTH OO0yuaroIIMXCsl: TMPUMEHSATh TeopeThyYeckue 3HaHWs TIOHATHMN, 3aKOHOB W TEOPUM XUMUU
yriay0/€HHOTO YpPOBHSI [/l TIPOTHO3UPOBAHUS CBOMCTB XUMHUECKHX OOBEKTOB U TIOATBEpP)K/JeHHe 3THUX TPOTHO30B IIpU
BBIMIOJTHEHUA XMMHYECKOT0 3KCIePUMEHTa; MJIaHMPOBaTh U MPOBOJUTb XMMHUYECKUM SKCIIEPUMEHT W MHTEepPIpPeTUPOBaTh €ro
pe3y/ibTaThl; YMeTb XapaKTepu30BaThb U K1acCU(ULIMPOBATh XMMHUUECKHE 37IeMEHThI, BelleCTBa U IPOLeCChl; MOIHO U TOYHO
BbIpa)KaTh Y apryMeHTHUPOBAaTh CBOIO TOUKY 3PeHHs; HaXO[UTh UCTOYHUKH, T0/yuaTh, TIPEACTaB/SATh U COOOIIATh XUMUUECKYTO
MH(OPMAaL1IO B YCTHOU U MUCbMEHHOW PeYH U Jp.

IaHHBI KypC TIO3BOJISIET TIOATOTOBUTH OOYYaroIIUXCSl K OCO3HAHHOMY WM OTBETCTBEHHOMY BbIOODPY IMpodheccroHaIbHOU
MO/ITOTOBKHY K TOCTYIJIEHUIO B BY3, B KOTOPOM XWMHUS$I SIBJISIeTCSl MPOGUIBbHON AUCLMIIIMHOMN, yCrHelHoMYy 00y4yeHU0 B HEM U
BbIOOpY npodeccun.

CornacHo obpa3oBaTenlbHOMY CTaH/APTY IJlaBHbIE Yeau cpedHez20 (N0/1H020) obwezo 06pazoeaHusi cocmosim:



1)

2)
3)

1)
2)

3)
4)

5)
6)
7)

8)

B (hopMHpOBaHUM 11€JIOCTHOTO TIpe/iCTaB/AeHUss O MUpe, OCHOBAHHOTO Ha TPHOOPEeTEHHBIX 3HAHUSX, YMEHUsX U Crocobax
nesiTeNTIbHOCTY;
B TIPUOOpeTeHUH OITbITa Pa3HOOOpAa3HOI /ieATeTbHOCTH, OTbITa TT03HAHUS Y CAMOTIO3HAHMS;
B TIOATOTOBKE K OCYI[eCTBJIEHUIO OCO3HAHHOTO BbIOOpPa WHIWBHAYaabHOW 0Opa3oBaTesibHOM WM TIpodheCcCHOHaTbHOU
TPaeKTOPUU.
H3yueHue xumuu Ha y2/1y0/16HHOM ypoeHe BHOCUT OOMBILION BK/aJ B JOCTWKEHHE ITHUX Ieied cpefiHero (IOJIHOTO)
o011iero o6pa3oBaHusi U NpuU3eaHo obecneuumn.:
dbopMUpoBaHre HAayyHOW KapTWMHbI MMpa Ha OCHOBE CHUCTeMbl XHMWUUYECKUX 3HaHUN (XMMHUEeCKOM KapTHUHbI MHMpa) KakK eé
HEOTbEeM/IEMOT'0 KOMITOHEHTA;
BbIpaOOTKe y 00yuaroluxcsi T'YMaHUCTUUECKUX OTHOIIEHWM M 9KOJOTHYeCKd I'PaMOTHOTO TOBe/leHUss B OBITY U TPY/I0BOM
JesiTe/IbHOCTU, HPAaBCTBEHHOT'O COBEpPIIIeHCTBOBAHUS M Pa3BUTHSI IMUHOCTH 00YyUaroInXCs;
TOHUMaHKe 00IIleCTBeHHOM MOTPeOHOCTU y 00yUaroIUXCsi B Pa3BUTUM XMMHUHM U XUMUUECKOM TIPOMBIIITIEHHOCTH;
dopmupoBaHre y 00ydYaroIMXCsl OTHOIIEHWST K XMMHWM KakK BO3MOKHOW o6sacté mipodecCHOHa/NbHOM TIOATOTOBKU U
MPaKTUYEeCKOM JesiTeIbHOCTH;
cdopMUpOBaHre YCMEIIHOTO y4yacTHs B MyOJMUYHOM TIpe/[CTaB/IeHUH pe3y/IbTaTOB YKCIIePUMEHTabHOW U HCC/e[0BaTe/IbCKOM
JesiTeTbHOCTU,;
ydyacThe B XUMHUUECKHUX OJIMMIMA/aX pa3/MUHbIX yPOBHeM B COOTBETCTBUU C >KejlaéMbIMM pe3y/JbTaTaMM UM aJieKBaTHOMU
CaMOOIIeHKOW COOCTBEHHBIX BO3MOXKHOCTEM;
HCTI0/Th30BaHHe XUMHUUECKUX 3HAHUM 11 00BsICHEHUSI 0COOeHHOCTe 00beKTOB 1 MPOIeCCOB ITPUPOIHOM, COITUA/ILHOM,
Ky/JIbTYPHOM, TEXHUUECKOU Cpe/ibl;
TTOHMMaHHUe 1[eHHOCTH XMMHYEeCKOTO s3blKa, BHIDA)KEHHOTO B BepOa/ibHOM U 3HaKOBOW (hopMax, KaK COCTaBHOM YaCTH peueBOi
Ky/JIbTYpPbl COBPEMEHHOTO CITel[haIMCTa BLICOKOUW KBaMM(bUKAIUH.
OO0mas XxapaKTepuCcTHKa Kypca
Copeprkanuve yriay0a8HHOTO Kypca XMMUU B cpefiHel (TTO/THOM) IITKOJIe CTPOUTCS Ha OCHOBE M3yYeHMsI COCTaBa M CTPOEHUS
BeII[eCTB, 3aBUCUMOCTU UX CBOMCTB OT CTPOEHMS, TIPAKTUUeCKOT0 3HaUeHHsI 3TUX CBOMCTB, a TakKe Criocob0B ylabopaTOPHOTO U
TIPOMBIIJIEHHOTO TI0/IyYeHUs] Ba)KHEUILIMX BeIleCTB, U3yueHUsl 3aKOHOMEPHOCTe XMMUYEeCKHUX MPOLIeCCOB U TyTel yrpaB/ieHUst
M. OCHOBHBIE COZiep>KaTe/TbHbIe TMHUM Paboueii TpPOrpaMMBbI:
«Beujecmeo» — cucTeMa 3HaHUM O COCTaBe W CTPOEHHH BEIIeCTB, UX CBONCTBAX U OMOIOrMUeCKOM 3HaUeHUH;
«Xumuueckas peakyus» — CUCTeMa 3HaHUM 00 yC/IOBUSIX TTPOTeKAHUs XMMHUeCKHUX TIPOI[eCCOB U CTIocobax yripaBeHUs MU,
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1)
2)

3)

«ITIpumeHeHue geujecme» — CUCTeMa 3HAHUM O MPAKTUUECKOM MPUMEHEHWH BelleCTB Ha OCHOBE UX CBOWCTB U MX 3HAUeHUs B
OBITOBOM M IPOW3BO/CTBEHHOI cdepax;
«IToslyueHue sewjecme» — cucTemMa 3HaHUW O XUMUUECKUX TIPOU3BOZCTBEHHBIX TPOLieccax;
«A3bIK XumMuu» — CUCTeMa 3HaHUM O HOMEHK/aType HEeOpraHWYeCKMX O OpraHMYecKMX COeJUHEHWHW M XHMUUYeCKOU
TePMUHOJIOTUH, a TAKXKe YMeHHe OTpakaTb UX C MOMOILbI0 XUMUUECKOW CUMBOJIMKHU (3HAKOB, (D)OPMYJT U ypaBHEHUH); HaBbIKOB
repeBo/ia UH(OPMALUHU C si3bIKa XMMUU Ha eCTeCTBeHHbIN U 06paTHO

«Ko/nuuecmeeHHble OmHOWEHUs1» — CUCTeMa pPACYETHbIX YMEHWW W HaBbIKOB /I XapaKTePUCTUKWA B3aUMOCBSI3U
KaueCTBeHHOMW M KOJIMUeCTBEHHOW CTOPOH XUMHYeCKUX 00beKTOB (BelllecTB, MAaTePUAasIOB U MPOLIeCCOB);
«Teopusi u npaKkmuka» — B3aMMOCBS3b TEOPETUYECKHUX 3HAHWUM U XMMUUECKOr0 3KCIeprMeHTa KaK KpUTepus WUCTUHHOCTH U
MCTOYHHMKA MO3HAHUS.

Mecto npesMeTa B yueOHOM I/IaHe
denepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTe/bHBIN CTaHapT IIpelyCMaTpUBaeT U3yueHHe Kypca XMMUU B CpefiHeM (TI0JTHOM)
IIKOJIe KaK COCTaBHOM YacTy npeaMeTHOM 001acT «EcTecTBeHHO-HayuHbIe MpeiMeThbI».
HNanHast pabouyasi iporpaMMa TipeJHa3HaueHa i 00ydJarolyixcsi, KOTOpble BbIOpa/mv XUMUIO [ijIsi M3y4YeHUs] Ha Yray0/IEHHOM
YDOBHE.
OTa TporpaMMa 1o XMMUH [i7Isi cpefiHero (To/IHOTo) 0b1iiero obpa3oBaHus Ha yriay0/IEHHOM ypOBHE COCTaBJ/ieHa U3 pacuéra 5 U
B HeJleJIto.
Pe3y/ibTaThl 0CBOEHHS Kypca

HesTenbHOCTb yuuTenss B OOyueHWM XUMUU B cpefHeli (TOJHOM) IIKOJie [O/DKHA OBbITh HarpaB/eHa Ha JOCTIKeHHe
00yYarIIUMUCS CIeIyIOIIHUX IUYHOCHHbBIX pe3y/1bmamoe:
B LIEHHOCTHO-OPUEHTALMOHHOM C(hepe — OCO3HaHUe pOCCUMCKOM rpaXkAaHCKON UIeHTUUHOCTH, MaTPUOTU3Ma, YyBCTBa TOPAOCTH
38 POCCUMCKYIO0 XUMUYECKYH0 HayKy;
B TPY/I0BOM chepe — 20mo8HOCMb K OCO3HAaHHOMY BbIOOpY JlasbHeldllleii 0Opa3oBaTe/IbHON TpaeKTOPHH B BbICIIEN I1IKOJIe, I/e
XUMMUS SIBJISIeTCS MPOQUIUPYIOLEN AUCLUIUIMHOM;
B T03HaBaTe/IbHOM (KOTHUTHMBHOM, WHTe/JIEKTya/llbHOW) cpepe — ymeHuUe YTpaB/sSTh CBOeM TO3HaBaTeIbHOU JesiTe/TbHOCTHIO,
20MOBHOCMb U CNOCOOGHOCMb K 00pa30oBaHMIO, B TOM 4MC/ie caM00Opa30BaHUIO, Ha TPOTSDPKEHWH BCeW >KM3HU; CO3HATe/bHOe
OTHOILIeEHVEe K HeTpepbIBHOMY 00pa30BaHWIO0 KaK YCJOBHIO YCIIEIIHOM MpodeccroHaNbHOM W 0011eCTBeHHOU JesTe/TbHOCTY;
¢opmuposaHue HaBBHIKOB 3KCIIepUMEHTA/IbHOM U WCC/IeJOBaTe/IbCKON IesiTeIbHOCTH; yuacmue B MyOJIMYHOM TpefiCTaB/IeHUN



4)

1)

2)

3)

pe3y/IbTaTOB CaMOCTOSITE/IbHOM TI03HABaTe/IbHOW /IeATeNIbHOCTH; yudcmue B POPUIBHBIX OJUMIIMAZAX pa3/IMUHBIX YPOBHEH B
COOTBETCTBHH C >KeJlaeMbIMH pPe3y/IbTaTaMH U aZleKBaTHOM CaMOOI[eHKON COOCTBEHHBIX BO3MOXXHOCTEH;

B cepe 3m0poBbecOepe)keHUs — NpuUHSMuUe U peaau3ayusi LIeHHOCTeM 30pOBoro M Oe3omacHOro obpasa >KU3HH, Henpusmue
Bpe/IHbIX TIPUBBLIUEK (KypeHUs], yIoTpeO/ieHUs] anKoroJis, HapKOTHWKOB) Osiarofiapsi 3HAHWIO CBOWCTB HApKOJOTHYECKUX U
HAapKOTUUECKUX BeIlecTB; COO/IO/leHre TMpaBU/ TeXHUKU 0e30macHOCTU B Tipoljecce pabOThI C BelljeCcTBaMH, MarepuanaMyd B
yueOHOM (Hay4yHOI1) 1abopaTopuy U Ha TIPOU3BO/ICTBE.

MemanpeomemHbimMu pe3y/ibmamamu 0CBOeHUsI BLIITyCKHUKAaMU CTYTIEHH cpefiHero (To/IHOro) ob1ero oo6pa3oBaHusi Kypca
XUMHH SIBJITIOTCS:

UCN0/Mb308aHUe YMEHWW Y HaBBIKOB pa3/IMUHBIX BHUIOB I103HABaTebHON JIeATeIbHOCTH, NMPHUMEHEHHe OCHOBHBIX METO/I0B
Mo3HaHUS (CUCTeMHO-MH(OPMAIMOHHBIM aHa/imu3, Hab/roZieHre, W3MepeHue, IpPOBe/leHHe SKCIepUMeHTa, MOo/le/TMpOBaHHe,
WCC/IeIOBaTe/TbCKas 1eATeIbHOCTD) /ISl U3YUeHHs Pa3/IMUHbIX CTOPOH OKPY>KalOI[eH /1eCTBUTETbHOCTY;

g1adeHue OCHOBHBIMH WHTE/UIEKTya/IbHBIMU OrMepanussMy: (OpMy/IMpOBKAa THIOTEe3, aHAJW3 W CHUHTe3, CpaBHEHWe U
crcTeMaTh3alys, 0000IIeHre U KOHKPeTH3al[us, BbISIBJIEHHe PUUMHHO-C/IeZICTBEHHBIX CBSI3€M 1 TIOMCK aHAJIOTOB;

no3HaHue oO0BEKTOB OKPY>KaIoIIIero Mupa OT 00IIiero yepe3 0Co0eHHOe K eTMHUYHOMY;

4) ymeHue TeHepHUPOBaTh UieU U OTIpe/ie/IsiTh CPeJiCTBa, He0OX0AUMBIe /ISl UX pean3aliuy;
5) yMeHue oripefieNisiTh LIeJT U 3a/lauM JleATeTbHOCTH, BIOMpATh CpPeCTBa peanr3aliy 1ie/Td U PUMEHSITh UX Ha MPaKTHKe;

6)

UCNO/b308aHUe Pa3/IMYHbIX UCTOYHUKOB [/ TIOJyUeHUs1 XUMUYeCKOW UH(OpMAaLUM, MOHMMaHue 3aBUCUMOCTH COZep)KaHUs U
(GopMBbI TIpe/icTaB/IeHrs MH(POPMaLMH OT Liejied KOMMYHUKALIUK U aJipecara;

7) yMeHue TIPOJYKTHUBHO OOIaThCS M B3aUMO/IeHiCTBOBATh B IPOLIeCCE€ COBMECTHOM [IeSITeIbHOCTH, YUWUTBLIBATh TMO3WI[UN JIPYTHX

8)

YYaCTHUKOB JIeSITeIbHOCTH, 3(P(eKTUBHO pa3pellaTb KOH(IUKTHI;

20MOBHOCMb U CMOCOOHOCTb K CaMOCTOsITeNIbHOM HH(OPMAaLMOHHO-TIO3HABATe/IbHOM  /IesITe/IbHOCTH, BKJIIOUasi yMeHHe
OpPWEHTHPOBAThCSl B PA3/IMUHBIX HWCTOYHMKAX HWH(OpPMalLUM, KPUTUUECKU OL€HMBAaTb W WHTEPIIPETUPOBaTh WH(OPMaLMIO,
10J/Iy4yaeMyto U3 pa3/IMyHbIX UCTOYHHUKOB;

9) ymeHue WCMOMB30BaTh CpeACTBa HH(OPMALMOHHBIX U KOMMYHHKALIMOHHbIX TexHosiorui (manee — WKT) B perueHun

KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHM3allMOHHBIX 3aZiau C cobOsofjeHueM TpebOBaHWM 3PrOHOMUKH, TEXHUKH
6e3011acHOCTH, TUTHEHBI, pecypcocbepeXkeHus], TIPABOBLIX U ITUUECKUX HOPM, HOpM WH(GOPMalMOHHON 6e3011acHOCTY;

10) g/n1adeHue SI3bIKOBBIMU CpeaCTBaMi, BK/IHOUdA M A3bIK XMMHWHW — YMEHHE SICHO, JIOTUYHO WM TOYHO M3/lalrdaTb CBOKO TOUKY

3peHus, UCMOJIb30BaTh ajleKBaTHbIe $SI3bIKOBbIe CpPE/ICTBA, B TOM UMC/ie UM CUMBOJIbHblEe (XUMHUYECKWe 3HaKu, (POpMyJbl U
ypaBHEHMUS1).



ITpedmemubIMU pe3yibmamamu V3ydeHUss XUMUM Ha yTyO/IEHHOM YPOBHe Ha CTYIeHHU cpefiHero (M0JIHOTO0) 0011ero
00pa30BaHUs SIBJISTIOTCS:

1) 3HaHUe (NOHUMAHUe) XapaKkmepHbIX NPU3HAKO8 8AMCHEUWUX XUMUYeCKUX NOHAMUll: BellleCTBO, XUMUUeCKUI 37IeMeHT, aToM,
MOJIEKy/ia, OTHOCUTEJ/IbHbIe aTOMHbIE U MOJIEKYJIIPHbIe MAacChl, UOH, U30TOIbI, XUMUYECKasi CBA3b (KOBaJleHTHasl TMOJsIpHasi U
HeToJIsIpHasi, UOHHasi, MeTa/l/TnyecKasi, BOJOPO/Has ), 3JIeKTPOOTPULIaTe/TbHOCTb, a/IJIOTPOIUS, BaJIeHTHOCTb, CTENIeHb OKWC/IeHHS,
MOJIb, MOJIIpHasi Macca, MOJISIPHBIM 00BEeM, BelllecTBa MOHHOTO, MOJIEKY/ISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHWs, PaCTBOPHI,
3JIEKTPOJIUTBI U HE3JIEKTPOJIUTHI, 3JIEKTPOJUTHUYECKasi AUCCOLMALUS, TUIPOJIU3, OKUCIUTENb YW BOCCTaHOBUTE/b, OKHC/IEHUE U
BOCCTaHOBJ/IEHUE, 3/IeKTPOJIKM3, CKOPOCTh XMMUUECKOW peaklvy, KaTajnu3aTopbl U KaTa/linu3, 00paTUMOCTb XMMUUECKHUX peakI[ui,
XMMHUeCKoe paBHOBeCHUe, CMellleHHe pPaBHOBeCHsl, TeIyIOBOM 3(PheKT peaklvu, YriaepoJHbIM CKeseT, (yHKIMOHA/IbHAs TPyIia,
n3oMepusi (CTPYKTYpHasi U MPOCTPAHCTBeHHas) ¥ TOMOJIOTHsI, OCHOBHbBIE TUITbI (COeIMHEHMS], pa3/IoKeHUs], 3aMellleHus], oOMeHa),
BUJbl  (TUIDUPOBAHUS W JETWIPUPOBAHUS, THUApaTalMM W  Jervjparalyy, MoJMMepu3alydd U Jeno/iMMepHr3aLiii,
MOJIMKOH/IeHCAallMd ¥ M30Mepu3alliy, KaTaJuTU4YecKrue U HeKaTaJuTUYecKrhe, TOMOTeHHble U reTeporeHHble) U pasHOBUAHOCTU
(bepmeHTaTUBHBIE, TOPeHUs, 3TepudUKallid, KpeKHWHra, pUu()OpMUHTa) peakluii B HeOpraHWueCKou U OpraHu4ecKoi XUMHUH,
T0JTUMePbI, OHM0/IOTHYECKH aKTUBHBIE COe/IMHEHNS;

2) eblsigneHUe 83aUMOCBS3U XUMUYeCKUX NoHsimuil Ansi OOBbsSICHEeHWS COCTaBa, CTPOEHHs, CBOWCTB OT/AENbHBIX XUMHUECKUX
00BEKTOB U SIBJIEHUH;

3) npumeHeHuUe OCHOBHbIX NOMONMCEHUU XUMUYeCKUX meopuli: TeOPUU CTPOEHUs] aTOMa M XUMHUUeCKOMN CBSI3M, MepUOJUUeCcKOro
3aKOHa Y MepUOANYEeCKOrd CHUCTeMbl XMMHUUeCKUX 37emMeHTOB [. . MeHienieeBa, TeOpyUd 3/1€KTPOIUTUYECKOW [UCCOLIUALIUM,
TIPOTOHHOW TEOPWUU, TEOPUU CTPOEHUS] OPraHUYeCKUX COeIMHeHWM, 3aKOHOMEPHOCTeH XWUMUYeCKOW KUHEeTUKW — [I/Is aHa/Iu3a
COCTaBa, CTPOEHUSI U CBOUCTB BellleCTB U MPOTeKaHUsI XUMUUYECKUX peaKIu;

4) ymeHue kaaccuguyupoeamns HeOPraHUUeCKUe U OpraHnueckue BelecTBa

10 pa3/TMYHBIM OCHOBAHUSIM;

5) ycmaHoe/neHue 63aumoceszeli MeXXJy COCTaBOM, CTPOeHWeM, CBOWCTBaMH, MPaKTUUeCKUM TpUMeHeHWeM U To/ydeHheM
Ba)KHEHUILIUX BeleCTB;

6) 3HaAHUe OCHO8 XUMU4YeCKOU HOMeHK/1amypbl (TPUBHA/IBLHON Y MeXIAYHapOAHOW) U yMeHUe Ha3BaThb HEOpPraHWUYeCcKHe M
opraHdyeckve coeuHeHUs 110 ¢popMyJie, 1 HA0O6OPOT;

7) onpedeneHue: BaJleHTHOCTH, CTeNeHU OKWUC/IeHUsI XMMUUYeCKUX 3/IeMEHTOB, 3aps/l0B MOHOB; BU/IOB XWUMMUECKUX CBsi3€il B
COeIMHEHUSIX W THUIOB KPUCTA/UVIMYECKUX PELIETOK; MPOCTPAHCTBEHHOTO CTPOEHWs MOJIEKY/; TUMa TUAPOJW3a U XapakTepa
CpeZibl BOJHBIX PaCTBOPOB COJIEN; OKUC/IATE/ISI U BOCCTAHOBUTEJIS; MPOLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS], TPUHAZJIE>KHOCTH
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BeILleCTB K PA3/IMYHBbIM KJjlacCaM HeOpPraHWYeCKUX W OPraHUYeCKHMX COeJMHEeHWM; TOMOJIOTOB U W30MEepOB; THUIIOB, BHUJOB U
Pa3HOBUIHOCTEN XMMUYECKUX pPeaKl|ui B HEOPraHMYeCKOW U OpraHuyeCKOr XUMUM;

8) ymeHue xapakmepu3zogamb:
— S-, p- U d-371eMeHTHbI T10 UX TT0JIOKeHHI0 B mepuoauueckoii cucreme /1. 1. MeH ie/eeBa;

— o01IMe XUMHUUeCKre CBOMCTBA MPOCTHIX BeI[eCTB — MeTasyIOB U HEMeTaJsl/IoB;

— XMMHUeCKUe CBOMCTBA OCHOBHBIX K/IaCCOB HEOPraHWYeCKMX W OpPraHWYecKHUX COeAMHEeHU B TIaHe 001ero, 0COOEHHOro U
e IUHUYHOT O;

9) obwsicHeHue:
— 3aBUCUMOCTH CBOMCTB XUMHWYECKMX 3JIEMEHTOB U HX COeJMHEHWM OT I0JIOKeHUsl 3/ieMeHTa B TepUoAUYecKOr cucTeMe
. Y. MenpeneeBa;
— TIPUPO/Ibl XMMHUYEeCKOW CBSI3U (MIOHHOMW, KOBa/IeHTHOM, MeTa/llInueCKoM, BOZIOPOIHOMN);
— 3aBMCHMMOCTU CBOMCTB HEOPTaHMYECKUX U OPraHUYeCKHX BellleCTB OT UX COCTaBa U CTPOEHUS;
— CYIIHOCTH M3yUeHHBIX BUOB XUMHUECKUX DPeaKLWi: 37eKTPOMTHYeCKOW AMCCOLMAl[MH, UOHHOTO OOMeHa, OKMC/IUTeTbHO-
BOCCTaHOBUTEJIbHbBIX;
— B/IUSTHUSL Pa3/IMYHbIX ()aKTOPOB Ha CKOPOCTh XUMUUECKOW peakliMi U Ha CMelljeHre XMMUYeCKOTO PaBHOBECHS;
— MeXaHW3MOB MPOTEKAHUS PeaKLui MeXXy OPraHM4eCKUMU ¥ HeOPraHMYeCKUMU BellleCTBaMU;

10) ymeHue:
— COCTaB/ISTh YPABHEHUs OKHMC/TUTE/TbHO-BOCCTAaHOBUTE/TBHBIX peaKIii C TIOMOIIbIO MeTOZa 3/IeKTPOHHOT0 OaaHca;
— TIPOBO/IUTH PACUETHI 10 XUMUYECKUM (DOPMYJiaM U YPaBHEHUSIM;
— TIPOBOJIUTh XMUMHWUECKUW 3KCIIepuMeHT (jlabopaTopHble W TIpaKTHUeCKue paboThl) ¢ cobsroZieHreM TpeOOBaHWM K MpaBH/iaM
TeXHUKU 0e30macHOCTH Npy paboTe B XuMHUeCKoM KabuHeTe (s1abopaTopun).
Cojgeprxanue Kypca

Kypc uéTKo menuTcs Ha [iBe YaCTU COOTBETCTBEHHO rojlaM oOyueHus: opraHndeckyro xumuio (10 kmacc) u obiyro xumuio (11
KJ/1accC).
Kypc 10 knacca HauvHaeTcs1 CO 3HAKOMCTBA C TIPeAMETOM OPraHWYeCKOW XWUMUWHW, U3YUYeHUsI TeOPUM CTPOEHUsI OpraHhuYeCKUX
coeguHeHnt A. M. BytnepoBa u rubpuan3aiii aTOMHBIX opOuTaneil. 3aTeM pPacCMaTPUBAIOTCS K/lacCU(UKALs OPraHUuYeCcKuX
Coe/IMHeHWM, TIPUHLIUITBI UX HOMEHK/IaTyPhl, a TaKKe KjiacCh(UKalvs peakliiii B OpraHuueCcKor XUMUH.
[lepBOHauasbHbIe TeEOpPETUYECKWE 3HAaHUSl [lajlee MHOTOKDAaTHO 3aKpeIUISIOTCS W Pa3BUBAKOTCS MPU U3yYEHUU KJacCOB
OpraHhYeCKUX COeIMHeHUN OT Yr1eBOAOPOOB [0 a30TCOAep KallUX COeUHEHUN U MOJTMMEPOB.
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Takoe mocTpoeHre Kypca T03BOJIsieT B MOJHOM Mepe He TOJIbKO IIMPOKO WCIIO/Ib30BaTh [JelyKTUBHBIN MMOAX0M B OOyueHWH
xumun 10 K1acca, HO ¥ peanu30BaTh UJieH0 TeHeTUUeCKOoW CBSI3W MeXKAy KaccaMU OpraHUYecKuX COoeZJMHeHUH.

Ocob6oe BHUMaHKe B Kypce OpraHn4yecKoi XUMUM ye/eHO CJI0KHBIM Z1JIsi TOHUMAaHKsI BOTIPOCaM: B3aMMHOMY BJIMSTHUIO aTOMOB B
MoOJieKyJiaX, B TOM YMCJIe [i/1s TIpeficka3aHusi CBOWMCTB COeJMHEHUI; MeXaHW3MaM U 3aKOHOMEPHOCTSIM MPOTeKaHUsi XUMUUeCKUX
peakuyi, 4To HeoOXOAWMO [Jisi TIPOTHO3UPOBaHUS TMPOAYKTOB; TIPOCTPAHCTBEHHOMY CTDOEHHIO VYIJIeBOJOB, AaMUHOB,
AMUHOKUCJIOT, 6€/TKOB U HYK/IEMHOBBIX KHCJIOT.

Kypc 11 knacca HauMHaeTcst C paCCMOTPEeHUsI CJIOXKHOTO CTPOEHUsI aTOMa Ha OCHOBe KBaHTOBO-MeXaHWUYeCKUX Mpe/|CTaBaeHHH 0
CTPOEHUH €To sifipa U MeKTPOHHOU 000JI0UKH, a Takxke si/iepHbIX peakiui. Takas TeopeTuueckasi 6a3a Mo3BoJisileT Ha JJPyroM
YPOBHe W3yUWTh MEPUOJNUECKUI 3aKOH U TIePUOJMUECKYI0 CUCTeMy XUMUYecKux 31emeHToB [I. . MeHzeneeBa U emé pa3s
OL€HUTH €ero Haquin/JI IMMoJABHI', HA HECKOJIBKO AECHTI/IJ'IETI/HL/II ornepeauBIIIero HAy4YHyr MbIC/Ib.

3aTeM u3yuaeTcsi CTPOeHHWe BeIleCTBa, OCHOBHBbIE THITBI XMUMWYECKOW CBs3U. 3HaHUS YUalUXCSl «XUMHUM B CTaTHUKe»
TOTIOHSTIOTCS CBeJIeHUSIMU O KOMIUIEKCHBIX COeAMHEHUSX W [UCTIEPCHBIX cucTeMax. JIOTMYHO /lanee pacCMaTpUBAIOTCS TaKue
rOMOT'eHHbIe CUCTeMbI, KaK paCTBOPbI U CMIOCOOBI BbIpakKeHHs1 KOHLIEHTPAL[UK B HUX.

M3yueHre OCHOB XMMHUYECKOW TePMOJWHAMUKH, TIOHSATUN 00 SHTa/lbIMM W SHTPOMUM, 3aKOHOB ['ecca, TM03BO/ISIIOT Ha Oostee
BBICOKOM YPOBHE HM3yUWTh 3aKOHOMEPHOCTH MPOTEeKAHUSI XUMUUECKUX Peakivii U PU3NKO-XUMUYEeCKUX TIPOLIeCCOB.

XuMHUuecKre peaklid B pacTBOpPaxX pacCMaTpUBAOTCS TaKKe Ha HOBOM TeOpPETUUeCKOM YPOBHeE TOocCje BBeZieHHUsl TMOHSTHS O
BOJIODOZHOM TI0KasaTejle U W3y4yeHUs TPOTOJUTHYECKOW Teopud KHUCAOT M oOcHoBaHMW. OO6o001iaroTcsi cBefjleHUs O
HeopraHMueCKWX M OpPraHWYeCKUX KHUCI0TaX U OCHOBAHUSIX B CBeTe TMPOTOUTHUYECKON TEOPUM U TeOPUU SIeKTPOJTUTUUECKOU
JMCCOLMALIMY, a TaKXKe CoJiel B CBeTe TeOpPUH 3JIeKTPOIUTHUeCKON AUCCOLALIUH.

OtesibHast r71aBa MOCBSIIeHa OKHUC/IUTEIbHO-BOCCTAHOBUTEIBHBIM TIPOIieccaM, B TOM UHMC/ie MeTO/laM COCTaBJieHUsl YpaBHEeHUMH
W 3JIeKTPOJIM3y, KOTOpbIe Ba)KHBI [I/Isl YCTIELTHOW C/laul WTOrOBOTO 3K3aMeHa. bosbllioe BHMMaHUe B 3TOM I/laBe y/ie/leHO U
XUMWYeCKUM UCTOYHUKAM TOKa, 0e3 KOTOPBIX CJIOXKHO TPeZICTaBUTh COBPEMeHHOe 00IIeCTRoO.

XuMHsi HeMeTasJIoB M MeTaJl/IOB, Ba’KHEUIIINX TIPeJiCTaBUTeseld 3TUX K/IaCCOB BeLeCTB M UX COeIMHEHHI M3yUaeTCsi B CUCTEME
(cocTaB « CTpOeHHWe « CBOWCTBA « IPUMEHEHHEe « TIONyuYeHWe « HaXOXKAeHWe B MPUPOJie) U pacCMaTPUBETCS B eUHOU
CBSI3W OpraHUuYecKoW W HeopraHuueckou xumud. TakuM oOpa3oM peanu3yeTcs I/laBHasi ujes Kypca — eJUHCTBO >KUBOTO U
HE>KMBOT'0 MaTeprasbHOTO MUPA, OTMKChIBAEMOTr0 OOIMMU 3aKOHAMU XUMUH.

PacKphITh POJIb XUMUYECKOW HAayKH, KakK MPOU3BOJWTEbHOW CHJIbI COBDEMEHHOTO O0IecTBa IMO3BOJISIET TJiaBa 3aBepIIaroliast
Kypc 11 kmacca «XuMUS ¥ 00111eCTBOY.



Opranunueckas xumus. 10 Kiacc
TEMA 1. HAUAJIBHBIE ITIOHATHS OPTAHNYECKOM XMHUU
(18 u).
Ilpeamer opranunyeckor xumuM. Opranuveckue BeigecrBa. UTo u3yyaeT opraHdueckas xvMus. KpaTkuil ouepk pa3BUTHSA
opraHuueckou xumuu. CpaBHeHMe HeOpraHMuUeCcKuX M OpraHndeckux BeljecTB. CriocOOHOCTb aTOMOB YTyiepofia COeqUHSITHCS
B pas/IMuHble L[elU. YT1eBO40PObl U UX MPoM3BOAHbIe. [IoHATHE 0 3aMecTUTeIIe.
Teopusi cTpoeHus: opraHuveckux coequHenuii A. M. BytiepoBa. [loHstue BaseHTHOCTH. PaboTel ®@. A. Kekyie. Posib A. M.
ByTnepoBa B cO3/jaHMY TeOpHUX CTPOEHUS OPraHUuUeCKUX coeiMHeHn. EE 0CHOBHBIE MO0KEHUSI.
[TpuunHbl MHOTOOOpa3usi OpraHMYeCcKUX coeJuHeHU: obpa3oBaHue OAMHAPHBIX, TBOMHBIX U TPOMHBIX CBSI3ell MeXJy aTOMaMu
yrjiepojia. i3omepusi. OMnvpuyeckasi, MOJIeKy/isipHasi U CTPYKTYpHasi (hOpMYJibl OpraHuueCKUX CoeMHeHUM.
KoHneniusa ru0puan3anui aToMHbIX opOuTtasie. CTpoeHWe aToma yryiepoja: S- U p-opobuTtanu, THIBI UX TUOpUW3aLUU.
Obpa3oBaHue KOBaJIEHTHBIX CBsi3eld. D/IeKTPOHHAs U 37IeKTPOHHO-Tpaduueckast GopMyJibl aTOMa yriepo/a.
Knaccudukanusi opraHuyeckux coegjuHeHui. Knaccudukaiiys mo 37eMeHTHOMY COCTaBy: YI/IeBOOPO/bI, rajoreH-, a3oT- 1
KUCJIOpPOZiCoZiepyKalljye opraHuyeckye CoeHeHUs.
Knaccudukaiusi 10  CTPOEHMIO  YIJIEDOAHOTO  CKejieTa: alUK/IWdecKhe U LUKIWYeckue (KapOOLMKIWYeckue U
reTepoLMK/IMYeCKre) OpraHu4yecKye BelecTBa.
Krnaccugukaiysi yrineBofopoJoB: Tipefe/ibHble (alKaHbl W LMKJ/IOAJKaHbl), HerpejesbHble (aJKeHbl, ajJKWHbI, alKaJueHbl),
apeHsbl.
Knaccudukaiysi opraHudyecKMX COeJMHEHWW 10 Haauuuio (yHKLUOHAJBHBIX Tpynmn (TUJPOKCUIbHAs, KapOOHW/bHas,
KapOOKCU/IbHasi, HUTPOTpyMa, amuHorpymnmna). CrupTel. Asbaeruzibl. KetoHbsl. KapOoHoBble KucaoTbl. HuTpocoeguHeHUs.
AMUHBL.
IIpuHIMNBI HOMEHK/IATypPbl OpraHuYecKux coeguHeHMi. [loHATHe O XUMHUUecKOoW HoOMeHKIaType. HomeHkaTypa
TPUBUAJIbHASA (MCTOPUYECKast) U paljiOHa/IbHas.
MexayHapoiHass HOMeHK/IaTypa opraHuueckux coefuHeHnid — [UPAC. [lpuHLMOBI cOCTaB/ieHWs Ha3BaHUSI OPraHUYeCcKOro
coeauHeHus 110 HoMeHksatype IUPAC.



Knaccndukanusa peaxiuii B oprannyeckoir xumuu. [loHsThie o cyOGcTtpare u peareHTe. Knaccudukaiusi peakiuii 10
CTPYKTYDHBIM WM3MEHEHUsIM BellleCTBa: MNpUCOeAuHEeHUs1 (B TOM UWC/Ie TMOJUMepU3aliuy, OTIleryieHus: (3/1eMeHMPOBaHUs),
3aMellleHys] U U30MepHr3aliui.

[ToHsiTHE O TOMO- U TeTepOJIMTUUECKOM pa3pbiBaX KOBaJIEHTHOM CBsI3U, 3/1eKTPOpUIaX U HyKIeopuiax.

Knaccudukaiiys peakiiyii 1o TUMYy peaklMOHHBIX YaCTUIL]: pa/IiKajbHble, 3/1eKTPO(MUIbHbIE U HYK/1e0(hUTbHbIE.

Knaccudukaiiys peakiiyii 1o u3MeHeHUI0 CTerieHell OKUCIeHUsT: OKMCIeHUsT 1 BOCCTaHOBJI@HUSI.

Krnaccudukaiiys peakiiyii o yaCTHBIM MpU3HaKaM: raJioreHMpoBaHue U JierajloreHMpoBaHue, TUIPUPOBaHUe U JIeTUIpUPOBaHUe,
rUjipaTaliiy U AerujpaTaiyu, TuAporajioreHUpoBaHye 1 ieru/iporajioreHupoBaHue.

HNemoHcTpanuu. Kosinekiys opraHiuecKyx BeIecTB, MaTepyasoB U u3enuii u3 Hux. lllapocTep)kHeBble U 00BEMHBIE MOZIE/IN
(mogenu CrroapTa—Dbpurseba) 3TaHona W AWATWIOBOro 3dupa, OyraHa W u300yTaHa, MeTaHa, 3TW/eHA U aljeTUIeHa.
B3aumogeiicTBre HaTPUsi C ITAHOIOM; OTCYTCTBHE B3aUMOAEUCTBUS C TUITUIOBBIM 3rpoM. Moienb OTTa/KMBaHUSI TUOPUAHBIX
opbuTasnei (eMOHCTpalMs C TIOMOILBI0 BO3AYIIHBIX I1apOB). JJeMoHCTpaljoHHas Tabmuiia «Pa3iruHbie rubpyiHbIe COCTOSHUS
aTomMa yriepoga». OOpa3ijpl OpraHWYeCKUX COeJUHEHWM pa3MWYHbIX K/JIacCoB. Mofenu OpraHuyecKux COoeAUHeHU
C pa3MUHbIMU (PYHKIMOHATbHBIMU TPYyINaMu. ['opeHre MeTaHa WX TpornaH-OyTaHOBOW CMecU W3 Ta30BOU 3a)KWTaNKU. B3pbiB
cMecH MeTaHa ¢ xyiopoMm. ObeciiBeuriBaHre OPOMHOW BOABI 3TWIeHOM. [lerosiiMepu3alius MoJyiMIThieHa. [TosyueHre 3THIeHa
JlerdipaTaren 3TaHoa.

JIaGopaTopHBIH ONBIT. MI3roToBIEHE MO/Ie/iel MOIeKyJ/T — MpeZCTaBUTe el pa3/IMUHbIX K/IaCCOB OPraHUYeCKUX COeUHeHHM.
IlpakTHueckas pabora 1. KauecTBeHHbBIN aHa/M3 OPraHUYeCKUX COeIMHEeHUH.

TEMA 2. ITPEJAEJIBHBIE YI'JIEBOJAOPO/BbI (9 u)

AnKaHbl. DJIeKTPOHHOE U TIPOCTPAHCTBEHHOe CTPOeHWe MOJeKy/bl MeTaHa. 'oMonoruuyeckuii psii alkaHOB U UX H30MepHS.
[TpocTpaHCTBEHHOE CTPOeHKe MOJIEKY/I aKaHOB (B TOM urc/e U KoHdopMephl). HomeHK/1aTypa anKaHOB.

[TpombliiyieHHbIe  CTIOCOOBI  TIOJTyUeHUs] anKaHOB: KPEKUHT HedTerpoJyKTOB, peaklUs aJKWJUPOBAaHMS, TIO/yyeHHe
CUHTeTHYecKoro OeH3WHa, HarpeBaHWe yrjepoZa B arMocdepe Bojopoza. JlabopaTopHble cIrocoObl TO/yueHHs ajKaHOB:
peakius Bropiia, muponu3 coJsieit KapOOHOBBIX KUC/IOT CO I[eI04aMu, TUIPOn3 Kapbuja aFOMUHYSI.

dusruecKkre CBOMCTBA ajKaHOB. B3avMHOe BIMsIHME aTOMOB B OPraHUUYeCKUX MoJieKy/ax. [1osoKuTenbHbl U OTpULIATe/IbHbIN
WHAYKTUBHbIE 3(deKkTbl. [IporHo3 peakiMOHHOW CITOCOOHOCTH anKaHOB. MexaHW3M peakI[uil paJuKaTbHOTO 3aMelleHUs.
Peakiuu paiukasbHOTO 3aMelljeHusl: rajJloreHMpoBaHKe U HUTpoBaHuWe. Peakiiuu fieruipupoBanusi. Peakiiyu okuciaenus. JIpyrue
peakiyy C pa3pylleHrueM yrjiepogHoi tienu. [IprMeHeHre alKaHOB Ha OCHOBE CBOMCTB.
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Iuknoankanbl. ['OMOMOTMUECKUHA PsSiZi U CTPOEHWE LMKJIOAK/IaHOB. Nx HoMeHK/aTypa U wu3oMepus. Ilonsatue o
MPOCTpaHCTBeHHOM u3oMepun. KoHpopMephl LIMK/IOreKcaHa.

Crioco6pI ToTy4eHUsT [IUK/I0ATKAaHOB: peKTu(ukaius HedTH, KaTaIUuTHUeCcKoe JIeTUpUpOBaHNe apeHOB, BHYTPHUMOJIEPY/IsipHast
peakuus Bropia.

dusrueckre U XMMUYeCKre CBOMCTBA LIMK/I0aKaHOB (peakLMy NIPUCOeJMHeHUs U 3amelrieHus ). [IpuMeHeHre 1{MK/I0aKaHOB.
Jdemoncrpanuu. [1lapocTep>xHeBble MO/Ie/I MOJIEKYJT alIKaHOB JI/Is1 WUTFOCTPALMK CBOOOHOTO BpailjeHust BOKPYT cBsisu C—C, a
Tak)Ke 3aCJIOHEHHOM M 3aTOPMOKeHHOM KOH(opmaiui 3TaHa. IlosydueHre MeTaHa W3 aljetaTta HaTpUsl M FMAPOKCHJA HaTpHS.
['opeHune mMeTaHa, mporaH-0yTaHOBOW cMecH, rapaduHa B yC/I0BUsX U30bITKA U HeJ0CTaTKa KUCI0poAa. B3pbIB cMecu MeTaHa C
B03yXxoM. OTHoOIIIeHWe MeTaHa, ITporaH-0yTaHoBoOM cMecH, 6eH3rHa K 6poMHoii Bozie v pactBopy KMnO..

JIaGopaTopHble onbIThI. V3roToBneHve napa@UHUpPOBaHHOW Oymaru, ucrbiTaHUe eé CBOMCTB (OTHOIIEHWE K BOJie U KUDY).
OO6Hapy>keHue BO/Ibl, CaXKU, YTJIEKHUC/IOT0 T'a3a B MPOyKTaX rOpeHUsi CBeUHu.

TEMA 3. HEITPEJAEJIBHBIE YI'JIEBOJOPO/bI (22 u)

AnKeHbl. JJIEKTPOHHOE U TIPOCTPAaHCTBEHHOE CTPOEHWe MOJIeKYJbl 3TU/eHa. ['oMosiornueckuii psi U U30MepUsi aTKeHOB
(yrnepogHOro Cckenerta, reoOMeTpUuecKas WIA YUC-MPAHC-U30MEDPUS, TIOJIOXKEHUS [IBOUHOU CBSI3M, MEXKJ/IacCOoBasi).
Howmenkiatypa ankeHOB.

[TpombiiieHHbIe CIOCOOBI TOTyUeHUsI aIKeHOB: KPEKUHI a/IKaHOB, BXOJSIIUX B COCTaB He(TU U IMOMyTHOro HedTsIHOrO rasa,
JleTUIpUpOBaHue MpeJebHbIX YIeBOJ0PO/OB.

JlabopaTopHble C€rocoObl TOMyueHUsT ajKeHOB: peakKlUu 3IMMUHUDPOBaHUS (JlerajioreHUpOBaHWe), Aerujparanusi CIIMPTOB U
JleTaJIoTeHNpPOBaHre  JUTajJiOTeHa/KaHOB, a TakKe [IerMpOorajoreHMpoBaHue  TajlOreHOINPOU3BOAHBIX  MpeJebHbIX
yryieBogopooB. [IpaBuno 3atitieBa.

dusruecKre CBOKWCTBA aJIKEHOB.

B3auMHoOe BMsiHME aTOMOB B OpraHUueCcKuX MosieKysiax. Me3omepHbid 3¢ (eKT.

[TporHo3 peakijMOHHOMN CIOCOOHOCTU aKeHOB. MexaHU3M peakLivii 371eKTpOGUIbHOTO TIPUCOeIUHEHHSI.

Peakijuu mpucoe/iiHeHYs1 aJIKeHOB: r'aJIoTeHUpPOBaHKe, TUAPUPOBaHUe, TWAPOrajJoreHMpoBaHue, TUApaTalus, ToJMMepr3aLusl.
[IpaBuo MapkoBHUKOBa. Peakijuyu okucineHus ankeHoB KMnO, (peakuusi BarHepa) B BOJHOW M CEpPHOKMC/IOW Cpefe.
[IpumeHeHVe aKeHOB Ha OCHOBe CBOMCTB.

BbicokoMoJieKy/isipHble coefuHeHusi. CTpoeHUWe T[OMMEPOB: MOHOMep, TI0JIMMep, 3JIeMeHTapHOe 3BEeHO, CTereHb
TI0JIMMepH3aLvi.

JIuHeviHble, pa3BeTB/IEHHbIE U ceTYaThble (CIInThIe) noaumepsbl. CTepeoperysisipHble U HeCTepeoperyJ/isipHble MOJMMepBbl.
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OTHO1IEHVE TTIOTMMEePOB K HarpeBaHWIO: TePMOIIACTUUHbIE ¥ TEPMOPEaKTUBHBIE TTIOJIMMEPBbI.

[TonviMepbl Ha OCHOBe 3TU/IEHOBBIX YIJIEBOIOPOJOB U UX TIPOU3BOAHBIX: TIOJIUATH/IEH, IOTUIIPOIIW/IEH, OJUTETPAPTOPITUIEH

Y TIOJIMBUHUJIXJIOPU/.

Ankaauennl. Knaccudukaliys JueHOBBIX YT/1€BOA0PO/I0B: W30/MPOBaHHbIe, KyMYy/JIUPOBaHHbIE U COTIPSDKEHHBIE.

HomMmeHKnaTypa u “30oMepusi JUeHOBBIX YIJIEBOJOPOAOB (MeXK/IacCoBasi, yIJiepOAHOTO CKeseTa, B3aMMHOIO TOJI0’KEHUST KPaTHBIX
CBsI3ed, reoMeTpuYecKas).

CTpoeHue COTpPsDKEHHBIX alKaJUeHOB.

Crioco0sI MOJTyYeHUsT aJIKaZIueHOB: JleTu/Ip¥pOBaHue aJIKaHOB, peakiust JlebezieBa, eruporaaoreHUpOBaHUe
[IUTaioreHaKaHoB.

du3nyecKre CBOMCTBA IMEHOBBIX YI/IEBOAOPOJOB. XMMUUeCKHe CBOMCTBA IMeHOBBIX YIJIEBOJOPO/IOB: PeaKliuu TIpUcoeiuHeHus ],
OKHMCJIeHUSI Y TIO/IMMepu3alui — U 0CO0eHHOCTHM WX TIpoTeKaHusi. HaxokieHue B TpHMpojie W TIpUMeHeHUe ajKaJueHOB.
TepreHsl.

Onacromepsbl. HaTypasibHbINM Kayuyk, KakK MPOAYKT ToJMMepu3auu u3ornpeHa. CHHTeTUUeCKUe Kayuyyku: OyTaZieHOBBIM KayuyK
(CBK), AMBUHW/IOBBIN, N30TIPEHOBBIN, X/IOPOTIPEHOBBIN, OyTafiieH-CTUPOJIbHBIN. By/kaHn3aliys KayqyKoB: pe3uHbl U 500HUT.
ANKMHBI. DNIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUEe MOJIEKY/IbI alleTUIeHa.

["'omosioruueckuii psii U U30Mepusi aJIKUHOB (YTJIepOJHOIrO CKeJieTa, MOJI0KeHUs TDOMHOM CBsI3U, MeKK1accoBast). HomMeHKaTypa
AJIKUHOB.

Crioco0bI TTOTyYeHUsT aJIKUHOB: TMMAPOJIKM3 MeTaHa (B TOM UYWC/Ie W OKHUC/IUTebHBINA MUPON3 TPUPOAHOTO Tas3a), KapOWAHbIN
MeTO/I, leTU/IporajoreHMpoBaHue JUrajoreHaJkaHoB, B3aMMOZeMCTBYE COJIel alleTU/IeHOBBIX YIJIEBOLOPOZOB (aLleTU/IeHHU0B) C
rajioreHaJIkaHamH.

du3nuecKkre CBOWCTBA alleTW/IEHOBBIX YI/€BOJOPOJOB. XHMMUUeCKHe CBOWCTBA. Peakijuyd TmpucoefuHeHus (THUpUpOBaHUe,
rajioreHMpoBaHue, TU/IporajioreHMpoBaHye, TUipaTaliys, TpuMepur3aius aljetuneHa). Peakiys KyuepoBa v mpaBu/io DJ/IbTEKOBa.
KucnoTHble cBoMCTBa anKUHOB. ALleTuneHubl. OKKUC/IeH e aJIKWHOB: pacTBopoM KMnQO, u ropeHue.

Ob6siacTy TIpUMeHeHHsl alleTW/eHa Ha OCHOBe ero CBOMCTB. [IpumeHeHMe TOMOJIOTOB arjeTwieHa. [lonvMepsl Ha OCHOBe
aletuseHa. Bununaierusen.

JemoncTrpanun. OOBEMHBIE MO YUC-, MPAHC-U30MepPOB ankeHOB. [lomyueHue 3THIeHa U3 3TaHO/A U [JOKA3aTeIbCTBO €ro
HeTpe/ie/TbHOTO CTpoeHust (peakiuu ¢ 6pomHOM Bozoi u pactBopoM KMnQ,). ObGecijBeuriBaHWe 3THI€HOM OPOMHOM BOJBI U
pacTBOpa mnepmaHraHata Kanus. ['opeHuwe sTwieHa. B3aumopencTBHe ajKaHOB M aJKEHOB C KOHLIEHTPUDOBAHHOU CEepHOU
KUCIOTOM. Mogienu MoJsieKyn anKaJueHOB C W30/IMPOBAHHBIMHU, KYMYJIMPDOBAaHHBIMU W COTPSDKEHHBIMU [IBOUHBIMM CBSI3SIMMU.
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Koaryisitiist MyieyHOro coka KayuyyKOHOCOB (MoJioyasi, oflyBaHUMKa Wi (ukyca). [lenosMMepursalius Kayyyka U JOKa3aTeIbCTBO
Ha/IMuMsi ABOWHBIX CBs3eM B MOJeKy/ax MOHOMepOB (peakuuu ¢ 6pomHOl Bozoi u pactBopoM KMnQO.). O3HakomiieHHe C
Kosutekiyel «Kayuyku u pe3uHbi». [ToydeHue atjeTuieHa U3 kKapouza Kanblysa. O0béMHbIe MO/ie/id ankKWHOB. B3anMozelicTBre
arieTuIieHa ¢ OpoMHOI Bozioi. B3aumozeiicTBre arjeTrieHa ¢ pactsopoM KMnO,. ['opeHue arjeTuieHa.

JIaGopaTopHbIe onbIThI. O3HaKOMJ/IEHHE C KOJUIeKIIMel TT0JTMMePHbIX 00pa3iioB MIaCTMacC ¥ BOJIOKOH.

IIpakTHueckas padora 2. [TosyueHre MeTaHa U STWI€HA W UCC/IeIOBaHHE UX CBOMCTB.

TEMA 4. APOMATUYECKUE YI'JIEBOJAOPO/BI (12 ua)

Apensbl. [TepBbie cBefieHUsI 00 apoMaTHUeCKUX coequHeHUsX. CTpoeHre MOJIeKY bl OeH30/1a: eiMHast /I-3/IeKTPOHHAsT CUCTeMa,
WM apOMaTUYeCKUl CeKCTeT.

'oMonoruueckuii psj. V3omepuss B3aUMHOTO pacIiOiOXKeHUsI 3aMecTuTesieli B 0eH30/bHOM KoJjiblle. HoMeHK/aTypa apeHOB.
Kcunonsl.

[TpombIiiiieHHbIe CTIOCOOBI To/ydeHHsi OeH30/a U ero TOMOJIOTOB: apoMaTHr3alivsl aJKaHOB M LIMK/I0A/JIKaHOB, TPUMepH3alvs
alieTuieHa (peakuusi 3eJIMHCKOTO).

JlaboparopHsIe Crioco0bI TT0J/TyUeHrsl apeHOB: alKWIMPOBaHUe OeH30/1a, TMPOJIN3 COJiell apoMaTHUeCKUX KHUCIOT.

dusnueckre CBOWCTBAa apeHOB. IIpOTHO3 peakIMOHHOW CIIOCOOHOCTU apeHOB. Peakiiy 37eKTPOGUIBHOTO 3aMeIleHrs U UX
MexaHU3M: rajioreHupoBaHue, ajKkuirpoBaHue (peakius @pugens—Kpadrca), HUTpoBaHue, cynbhrpoBaHue.

Peakuyu nprcoevHeHUs: TUAPUPOBAaHUE, PaJIMKaIbHOE TaJIoreHUpoBaHue. Peakinm OKUCIeHus.

Tonyon, kak romosior 6eH3o/a. OCOOEHHOCTH XMMHWUECKHUX CBOWCTB a/KUI0eH30/10B. OpHeHTaHThbI TIEPBOTO0 M BTOPOTO POZa.
B3anMHoe B/MsIHHE aTOMOB B MOJIEKY/IaX a/IKM/IOEH30/I0B Ha MPUMepe peakliuy 3amerrieHus. Peakiun okucieHust. [IpumeHeHne
apeHOB Ha OCHOBE WX CBOMCTB.

HNemoHcTpanuu. I[llapocTep)kHeBble U 00BEMHBIE Moflesd OGeH30/1a U ero roMosioroB. PacTBopeHue B GeH307e pa3/idUHBIX
OpraHMYecKUX W HeOpraHW4YeCcKUX BeIrecTB (HaripuMmep, cephbl, uoja). O3HakoMmsieHHe C (PU3NUecKMMU CBONCTBaMU OeH3071a
(pacTBOpHMMOCTb B BOjIie, TVIOTHOCTh, TeMIlepaTypa TiaB/ieHus — BbIJlep)KUBaHUe 3arasHHOW amIly/ibl ¢ 6eH3o0/10M B GaHe co
meaoM). ['opeHre GeH30/1a Ha CTEK/ISTHHOM MMasiouke. OTHOIIeHWe OeH3o/a K 6pomHOM Bozie 1 pactBopy KMnO,s. HutpoBaHme
6en3ona. OTHollleHWe ToOJyosa K Bofe. PacTBopeHHe B TOJyOse Pa3/MUHBIX OPraHWYeCKMX W HeOpraHWueCKUX BelleCTB
(Haripumep, cepsl, oza). ObeciiBeunBaHue TOMyo0/I0M pacTBopa KMnO4 1 6pOMHO# BOJIBI.

TEMA 5. ITPUPOJJHBIE NCTOYHUKU YIVJIEBOJOPO/JOB (8 u)

IIpupoaHbIii ra3 U NONyTHBIN He)TAHOM ra3. [IpyUpoHbIii ra3 u ero coctas. [IpoMbIIJIeHHOe UCTIOMb30BaHWe U TiepepaboTka
TIPUPO/IHOIO rasa.
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[ToryTHble HedTsHBIe ra3bl U UX TepepaboTka. Ppakiuu TOMYyTHOrO He(TSHOTO Ta3a: ra30Bbili OeH3WH, MpOMaH-OyTaHOBas
CMeCh U CyXOM Tas.

Hedtb. HedTh, Kak NpUpOIHbIY UCTOUHUK YTIEBO/IOPO/OB, €€ cOCTaB U (hri3uuecKre CBOMCTBA.

YrieBof0poAbl Kak npesMeT MeKAyHapOAHOr0 COTPYAHUYECTBA M BaKHeMI1asi OTpac/ib SKOHOMUKHU Poccun.

[MpomeitieHHast epepaboTka Hedtu. Pektudukaius (bpakiyioHHas neperoHka). ®pakiuu HeTu: 6eH3UHOBasI, JIUTPOUHOBAS,
KepOCHHOBas1, ra3onsb, masyT. CosspoBbele Macsa. BasenuH. I[TapaguH. I'yapoH. KpekuHr He(TenpoJyKTOB: T€PMHUUYECKHM,
KaTa/JIMTUUeCKul, TUAPOKpeKuHr. Pudopmunr. [uknusaius. ApomaTtu3anys. JJeToHal[MoHHasi CTOMKOCTh OeH3mHa. OKTaHOBOe
YUCJIIO.

KameHnHblii yrosib. IIpoMbiiiiieHHas nepepaboTka KaMeHHOro yrjisi. HaxoskJeHue B MpHpOJie U COCTaB yTJjieil: KaMeHHbIN
yToJib, aHTPAL[UT, OypbIi yTOJb.

KokcoBaHMe 1 ero npoAyKThl: KOKC, KAMEHHOYTOJIbHasi CMOJIa, HaZICMOJIbHAas BO/a, KOKCOBBIN Ta3. ["asudukanus yris. BoasHou
ra3. Karanutuueckoe rujpupoBaHue yrJisi.

TEMA 6. TUJPOKCU/ICOJEPXALHIUE OPTAHUYECKHWE BEIIIECTBA (20 4)

Couprel. [ToHsATHE 0 cUpTax, UCTOPUS UX U3yueHus. PyHKIMOHaIbHAs TUIPOKCU/IbHAs TpyMMa.

Knaccudukaiyss crivpToB: MO TUIY YIJIEBOJOPOAHOTO pajuKasa (rpefesbHble, Helpeje/lbHble, apoOMaTUUeCcKue), M0 UYUCITy
TMIPOKCU/IBHBIX TPYIIT B MOJeKyse (OZHO- ¥ MHOIOaTOMHBbIE), 110 THIy YIVIEPOJHOIO aToMa, CBS3aHHOTO C TMPOKCUIBHOU
TPyIIoH (TlepBUYHbIe, BTODUYHbBIE, TDETUUHBIE).

ONeKTPOHHOEe U TMPOCTPaHCTBEHHOe CTPOeHHe MOJIeKY/ CIIUPTOB. ['oMosiornueckuit psif npefieflbHbIX OJHOAaTOMHBIX CITUPTOB.
N3omepust (T10/105keHUs (PyHKLMOHATBHOW IPYIIIIbI, YTJIEPOJHOr0 CKeJeTa, MeXXK/IaCcCoBasi) U HOMEHK/IaTypa aJKaHOIOB.

OO6mue criocoObl TIOMyYeHUsl anKaHOJOB: THpATalusl aJKeHOB, THUAPOJIM3 Ta/ioreHaJKaHOB, BOCCTAHOB/IEHHE KapOOHW/IbHBIX
coeguHeHnt. CriocoObl TO/lyyeHHsI HEKOTOPbIX a/KaHOJIOB: METW/IOBOIO CIMpPTa — peaklyed IM[eJI0YHOr0 THApOJIK3a
XJIOpMeTaHa U U3 CUHTe3-ra3a; 3TWJIOBOrO CITMPTa — CMUPTOBBIM OpOXKeHWeM TJIFOKO3bl U THApaTaljieil 3Tu/ieHa; rporaHosia-1
— BOCCTaHOBJIEHHEM TIPOMKUOHOBOT0 a/lb/eru/a; NpornaHosia-2 — rUpUpOBaHUEM alleTOHAa Y TMpaTalyel Tpornu/ieHa.
dusmueckre CBOMCTBa CTUPTOB. BogopoaHas cBsizb. [IpOrHO3 peaklMOHHOW CIOCOOHOCTU TIpe/ie/IbHbIX O[HOATOMHBIX CITHPTOB
M ero TOATBEep)X/eHHe TMPU PACCMOTPEHUU XUMHUYECKHUX CBOWMCTB CITMPTOB: KWC/IOTHbIE CBOMCTBA, PeakLMW HYK/1e0(UIBHOTO
3aMellleHUs C Ta/IoreHOBOZI0POIaMU, MEXXMOJIEKY/ISIDHAsi U BHYTPUMOJIEKYJ/IsipHast JerupaTaius (1osyyeHre mpoCThiX 3(UPOB U
aJIKeHOB), peaKLUU JIeruipUPOBaHUs1, OKUCIEHUS U 3TeprdUKaliu.

Husimme v Boicive (kupHbie) criupThl. CUHTeTHYeCKHe Morolue cpefctBa (CMC). O6macty puMeHeHUsI MeTaHO/Ia Ha OCHOBe
ero cBovcTB. TOKCMYHOCTL MeTaHo/a. O6G/IaCTH TpUMEHeHHsl 3TWIOBOTO CITUPTa Ha OCHOBE €ero CBOWMCTB. AJIKOTOJIM3M Kak
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COLIMAJ/IbHOE SIBJIEHUE U ero NpoduiaKTHKa.

MHoroaromMHble COUPTBI. ATOMHOCTb CIUPTOB. [JIMKOMM W raulepuHbl. V3oMepus, HOMEHK/IaTypa W TOTyYeHUe
MHOTOAaTOMHBIX CIUPTOB.  OCOOEHHOCTH XWMWYECKHX CBOWCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakiys Ha
MHOT'0aTOMHbIE CIIUPTHI.

OTU/IEHTTIMKO/Ib U TJIULIEPUH, KaK Npe/ICTaBUTe/ M MHOIOAaTOMHBIX CITUPTOB. VIX TIpuMeHeHue.

®deHo/bl. COCTaB U CTPOEHUE MOJIeKy/bl eHosa. ATOMHOCTh (DeHoJiOB. ['oMoIornueckul psifi, U30Meprsi U HOMEHKJIaTypa
(dheHO0B.

Crioco06bI TosryueHusi GeHosa: U3 KaMeHHOYTOJIbHOM CMOJIbI, KYMOJIBHBIM CIOCO0, M3 TajloreHapeHOB M MeTO/IOM II[eJIOUHOTO
TJ1aBa.

du3nueckre cBOMCTBa (heHO/I0B. XUMHUUEeCKUe CBOMCTBA (PeHo/1a: KUC/IOTHbIe CBOMCTBA, OKUCIEeHWe, peaKi[uy 3/1IeKTPO(PUIbLHOTO
3aMellleHys (rajoreHMpoBaHe, HUTPOBAHUE), OJTMKOHAeHCaLUsl.

KauecTBeHHbIe peakijiy Ha (heHOT: ¢ OpOMHOI Bozioi 1 pacTBopoM xsopua »kene3a(Ill). [Tprumenenve (eHOOB.
JemoncTpanuu. I[llapocTepkHeBble MOZJeIM MOJEKY/]T OJHOATOMHBIX Y MHOTOAaTOMHBIX COUPTOB. ®dusnueckue CBOUCTBA
3TaHOJIa, TIporaHoia-1, 6ytaHosa-1. B3anuMozieiicTBiie HaTpusi CO CIIMPTOM. B3anMozelicTBre CriMpTa C paCTBOPOM AMXpOMaTa
Kanusi B cepHod kucnore. [TomyueHue ciaokHoro 3¢dupa. ITomyueHue 3TuneHa u3 3taHosna. CpaBHeHHe peaklUid TOpeHUst
3TUJIOBOTO U TIPOTTHU/IOBOTO CIUPTOB. OOHapy)kKeHWe 3THUIOBOTO CIUPTAa B Pa3/MUHBIX TMPOJAYKTaX C TOMOIIbI0 MOA0(POpPMHOM
npoObl. B3anmopeiictBue ramieprHa co cBexkeocakgeHHbIM Cu(OH),. Pacmo3HaBaHWe BOJHBIX pPAacCTBOPOB T/MIlepHHA
v 3TaHoa. OTHOLLIEHWe STUIEHT/IMKOJISL Y TJIMLepUHA K BOZle U OPraHMYeCKUM pacTBOPUTeSIM. PacTBOpMMOCTh (peHoJa B BOjie
Tpy 0OBIYHOM U TIOBBIIIIEHHOW TeMIiepaTtypax. BelTecHeHre (eHosa U3 ¢deHOIsITa HATPUSI YTOIBHOM KHUCI0TOW. KauecTBeHHBIe
peakiuu Ha dheHost: obecijBeunBaHue 6poMHOI Bo/bl 1 ¢ pacTBOpoM FeCls. O6eciiBeuriBaHue deHosa pactBopoM KMnO..
IIpakTuyeckas pabora Ne 3. VccienoBaHue CBOWCTB CITUPTOB.

TEMA 7. AJIbAETAJABI 1 KETOHBI (10 u)

Anbaeruapl. AnbAeruzibl Kak KapOOHWIbHbIE opraHuyeckue coefuHeHUs. CocTaB HMX MOJEKY/J W 37eKTPOHHOe CTpOeHHe.
["omostornueckru psif, 30Meprsi U HOMEHKJIaTypa aibJeruioB.

Criocobpl TI0/TyueHusl: OKHC/IeHWe COOTBeTCTBYIOIIUX CIMPTOB, OKWC/AeHWe YTJieBoAopozioB (Bakep-miporjecc), ruzapaTaniys
aJIKUHOB, TIMPO/IA3 KapOOHOBBLIX KUC/IOT UM UX COJIeH, IeJIOUHOM THUAPOJIN3 JUTaoreHaKaHOB.

dusnyeckrie CBOWCTBA asberuzioB. [IpOrHO3 peakI[MOHHOW CMOCOOHOCTH abJeruioB. XWUMHUUeCKHe CBOWCTBA: peakluu
npucoeiviHeHrs (LIMaHOBOZIOPO/a, THUAPOCY/b(UTa HaATpus, peakTUBa [ pUHbsSpa, TUAPHPOBAHUE), peaKLUU OKUCIeHUs
(cepebpsiHOro 3epkama W Komruiekcamu Memu(Il)), peakumu KoHAeHcalMM (albJoibHAsE M KPOTOHOBAs, C Aa30THCTBIMU
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OCHOBaHMSIMHU M TIOJIMKOH/IEHCALIMH), PEAKIMK 3aMEII[eHHsI T10 *P-yTIePOAHOMY aTOMY.

KeToHbl. KeToHbI Kak KapOOHUbHBIE coefuHeHMs. OCOOeHHOCTH COCTaBa U 3IEKTPOHHOTO CTPOEHUS UX MOJIEKYI.
["oMosioruecKuit psiji, U30MepHsi 1 HOMeHK/IaTypa KeToHOB. CTIocOObI MoTyueHHs] KETOHOB.

du3snyeckrie CBONCTBA KETOHOB. [IpOTHO3 PeakI[MOHHOM CITOCOOHOCTH KETOHOB.

XvMUUecKre CBOMCTBA: peakiuu TpUcOoeiuHeHUs: (L[MaHOBO/IOPOJA, TUAPOCY/b(UTa HaATpUsi, peakTWBa [ 'puHbspa,
TUPUPOBaHUE), peakl[ii OKUCJIeHUs], PeaKLIUKU 3aMellleHUs TI0 O-YTIePOJHOMY aTOMY.

Hemoncrpanuu. IllapoctepxHeBbie u CtioapTra—bpurneba Mozenu anbaerusioB. OKucieHHe OeH3a/lbJernia KUC/IOPOA0M
Bo3ayxa. [Tonyuenuve (eHonpopmanbaeruHOro noauMepa.

JlabopaTopHble OMbITHI. [losyueHHe YKCYCHOTO anblieTuia OKHC/IeHWeM STaHosia. O3Hakom/ieHHWe C (DU3UUEeCKUMU
CBOMCTBaAMH aJibJieTU/I0B (alleTasberujia U BOJHOTO pacTBopa dopmMainb/erusa). Peakijus «cepeOpssHOro 3epkasa». Peakiys
c ruapokcuaom Meau(1l) mpu HarpeBanuy. OTHOILLIEHUe alleTOHA K BoJle. AlleTOH KaK OpraHu4eCcKUil paCTBOPUTE/Ib.
IIpakTnueckas pabora 4. VcciefoBanue CBOMCTB a/lb/IeTHAOB U KETOHOB.

TEMA 8. KAPBOHOBBIE KNCJIOTbBI 1 UX ITPONU3BO/JHBIE (20 u)

KapOoHoBbie KHCI0TBL. [loHATHEe 0 KapOOHOBBIX KuC/IOTaxX. Kaccudukaimss KapOOHOBBIX KUC/IOT: TIO TIPUPOJE
yT/IeBOIOPOAHOTO Pa/ivKasa, 10 UYKMCIy KapOOKCWIBHBIX I'PYII. JJeKTPOHHOe U MPOCTPAaHCTBEHHOEe CTpPoeHHe KapOOoKCUIbHOU
rpymrbl. KapboHOBbIE KMC/IOTHI B TIPUPO/IE.

["oMosiorruecKuit psij, pee/ibHbIX 0THOOCHOBHBIX KapOOHOBBIX KMC/IOT. V30Mepusi U HOMeHK/IaTypa.

[TosyueHre KapOOHOBBIX KHUC/IOT OKHMC/IEHHEM a/IKaHOB, alKeHOB, MEPBHUYHBLIX CITMPTOB U ajbJAerH/IOB, a TAKXe THUAPOJI30M
(TpuranoreHasKaHOB, HUTPUJ/IOB).

[TonyueHre MypaBBMUHOM KHUC/JIOTHl B3aUMOJEMCTBUEM THAPOKCHJA HaTpusi C okcugoMm yriaepoaa (II), ykcycHout —
KapOOHWIMPOBaHHMEM METH/IOBOT'O CITUPTa U OpO’KeHWeM 3TaHOo/Ia, PONMOHOBON — KapOOHWIMPOBaHUEM 3THUJIEHA.

dusnueckre CBOWCTBAa KapOOHOBBLIX KHC/IOT, 00OyC/OB/IeHHbIE MOJISPHBIMHM MacCcaMd W BOJOPOAHBIMU CBsi3sAiMH. [IporHO3
XUMHUUeCKUX CBOWMCTB KapOOHOBBIX KMC/IOT. OOIMe CBOMCTBA KMC/IOT. Peakiiyy 1o yrieBoJOpoAHOMY paaukany. O6pa3oBaHue
(byHKIMOHAMBHBIX POU3BOAHBIX. Peakiivs sTeprdurkanu. Obpa3oBaHue rajoreHaHTHAPUI0B, aHTUIPU/IOB, aMU/I0B, HUTPHUJIOB.
MypaBbrHasi U YKCYCHasi KUCJIOThI, KaK MpeJCTaBUTe ! TIpe/ie/TbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUC/IOTHI. [lalbMUTUHOBAsS U
CTeapuHOBasi KUC/IOTBI, KaK TPeJCTAaBUTENN BBICIIUX  Ipefe/bHbIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT. AKpWIOBasi U
MeTaKpW/IOBasi KUC/IOThI, KaK TpPe/ICTaBUTe/IM Herpeze/bHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCAOT. OmenHOBasi, JMHOeBast
Y JINHOJIEHOBAsI, KaK TMPeCTaBUTe/IN BBICIIIMX HeTIpe/le/TbHBIX O[HOOCHOBHBIX KapOOHOBBIX KHC/IOT. BeH30iHas 1 ca/vIuIoBas,
KakK TIpe/ICTaBUTe/IM apOMaTHUeCKMX KapOOHOBBIX KHC/IOT. [IByXOCHOBHble KapOOHOBBIE KHC/IOTBI Ha TIpUMepe IIjaBeieBOM.
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[TpuMeHeHe U 3HaUeHHe KapOOHOBBIX KHUCJIOT.

Comn KapOOHOBBIX KHC/I0T. Mbuia. [losmyueHue comeii KapOOHOBBIX KHCJIOT Ha OCHOBe OOIIUX CBOWCTB KHC/IOT:
B3aMMO/JIEICTBUEM C AaKTHBHBIMM MeTa//laMWh, OCHOBHBIMM OKCHUJIaMHM, OCHOBaHUAMHU WM consiMd. [lomyueHue cosen
KapOOHOBBIX KUCJIOT I1[eJIOUHBIM THAPOIM30M CJIOKHBIX 3PUpPOB. XUMUUECKHe CBOWCTBA Coyieli KapOOHOBBIX KHUC/IOT: THAPOJIN3
M0 KaTHOHY, peakiid MOHHOTO oOMeHa, TIMPO/N3, 3/IeKTPOM3 BOAHBLIX pacTBOPOB. Mbina. 2KECTKOCTh BOJBI M CITIOCOOBI eé
yctpaHeHwus. [IpumeHeHMe cosieid KapOOHOBBIX KHUCIIOT.

Cnoxusblie 3¢pupbl. CTpoeHre MOJEKY/, HOMEHK/IaTypa U U30Mepusi CJIOXKHBIX 3¢upoB. Mx ¢usnueckue cBoiictBa. CriocoObl
TIO/TyUeHHUs! CJIOKHBIX 3(HPOB: peaklysi 3Tepru(uKaliuy, B3auMO/IeliCTBHMEe CIUPTOB C aHTMAPUAAMHU WIU TaJOreHaHTy/IpujaMu
KUC/IOT peakiler MOJIMKOHAEeHCAallMd Ha TpHUMepe TOJyueHUsl MoJM3TU/eHTepedTasiaTa. XUMHUUYECKHEe CBOMCTBA CJIOXKHBIX
3(bHUpOB: TUAPOJIU3 U ropeHue. [IprMeHeHUe CI0KHBIX 3(HUPOB.

Bocku u xupbl. Bocky, Ux cTpoeHHWe, CBOMCTBA M KIaCCU(UKALMS: pacTUTebHbIE U )KUBOTHBIE. bruosiornueckasi posib. JKuphl,
VX CTPOEHMe W CBOMCTBA: OMbUIEHHE, TUAPUPOBAHUE PACTUTEbHBIX >XMPOB. bHo/orMueckas posib KAPOB. 3aMeHa KUPOB B
TeXHHKE HeIWILeBbIM ChIPbEM.

Jemoncrpanuu. [[lapocrep>kHeBbie u CTroapTa—bpurieba Mojeny anbieruios.

OkucneHue OeH3anberuia KUcjaopoAoM Bo3ayxa. [Tomyuenue deHosbopMaabaeruaHoro noyumMepa. [llapocrep>xHeBbie MOieH
MoJIeKy/T KapOOHOBBIX KMC/IOT. Tabsuija «Knaccrudukaiusi KapboHOBBIX KUCTOT». PU3nuecKre CBOMCTBA 3TaHOJIA, TIpOTaHosa-1,
OyTaHosa-1. IlonmyyeHue yKcyHou3o0amuioBoro 3¢upa. Kosuiekuusi opraHndeckux KucioT. OTHOIIeHHe TpefiesbHbIX U
HeTpe/ie/TbHbIX KHCOT K OPOMHOM BOZle M PacTBOPY IepMaHraHaTta Kayius. [TomydeHue Mbina 13 >kupa. CpaBHEHHE MOOIIUX
CBOMCTB X03siicTBeHHOro mbuia 1 CMC B xéctkou Bogle. Komnekius cioxkubix 3¢upoB. IllapocTep>kHeBble MOJenu MOJEKYJT
CJIOKHBIX 3()MPOB U M30MEPHBIX MM KapOOHOBBLIX KHC/IOT. [ToslydeHue TMPHUATHO MAaXHYIETO CA0KHOTO 3¢upa. OTHOIIEeHHe
C/IMBOYHOT O, TI0/[COJTHEUHOT0, MAIlIMHHOT'O Mace/l U MaprapuHa K BOZHBIM pacTBopaMm 6poma 1 KMnO..

JIabopaTtopHbie ombIThbl. O3Hakom/ieHHe C (GU3NUECKUMM CBOMCTBAaMHM HEKOTOPBIX TIpe/ie/IbHbIX OJJHOOCHOBHBIX KHCJ/IOT:
MYypaBbHMHOW, YKCYCHOW, MacC/asiHOW. OTHOILIIEHWe Pa3/IMUHbIX KUCIOT K BoJe. B3auMojencTBre pacTBOpa YKCYCHOM KHCJIOTBI: C
Metasiziom (Mg win Zn); okcugoM Metamia (CuO); ruapokcuzom Metaiia (Cu(OH), wim Fe(OH)s), conbto, (Na,COs; u
pactBopoM Mbuia). O3HakomsieHHe € obpasiamMu CI0XKHBIX 3GUpoB. OTHOIIEHWe CJIOKHBIX 3(HPOB K BOJe W OpPraHAYecKuM
BelllecTBaM (KpacuressiM). BrbiBeJileHHMe >XMPHOTO TIITHA C MOMOIBIO CJ0XKHOTO 3¢upa. PacTBOpUMOCTb >XUMPOB B BOje
Y OpraHUuYeCKUX PaCTBOPUTEISIX.

IIpakTuueckas pabora 5. VccnemoBaHue CBOWCTB KApOOHOBBIX KUCIOT M UX TIPOM3BO/HBIX.

TEMA 9. YIVIEBO/JBI (13 u)
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YraeBogbl. CocTaB Mo/ieKyJs1 yrjieBOJOB M uX cTrpoeHue. Knaccudukauys yrieBoJOB: MOHO- [U-, OJIUTO- W MOJMCaxapy/ibl;
KEeTO3bl U aJib/l03bl; TeTPO3bl, MeHTO3bl, 'eKCo3bl. BoccTaHaBIMBarolMe U HeBOCCTaHAB/IMBAIOLUe YyIyieBozbl. bromornyeckas
POJIb YIJIEBOJOB M 3HAUeHKe B JKU3HU UejiOBeKa.

MoHocaxapuapl. CTpoeHre MOJeKyJbl U (r3uueckre CBOMCTBA TUIHOKO3bI. LIukanyeckre (hopMbl ITHOKO3bl U UX OTpaXKeHUe C
nomolibto popmyn Xeyopca. ['TMKo3UAHBIN THAPOKCUI. a-D-ratoko3a u f-D-ritoko3a. TayTomepust Kak pe3y/bTaT paBHOBECHS
B pacTBOpe IJIFOKO3bI.

[Tonyuenue ri0K0O3bl. POTOCHMHTE3. XHMMHUUECKHWE CBOMCTBA: pEaKLUUU MO albAeruJHOW U T0 TUAPOKCWIbHBIM TpYIIIaM.
CriupToBO€, MOJIOUHOKHC/IOE U MAaC/ITHOKUC/IOe OPOyKeHUsI T/IFOKO3bI.

P®pyKTO3a KaK U30Mep IrJtoK03bl. CTPyKTypa U (husrueckue U XuMUuecKre CBOMCTBa.

Mucaxapuabl. CTpoeHue Mosiekyna AucaxapuzioB. Caxapo3a. HaxoxxgeHue B nipupoge. [Ipon3BoACTBO caxapo3bl U3 CaxapHOM
CBEKJ/Ibl. XMMUYECKHe CBOMCTBA caxapo3bl. JIakTo3a 1 ManbT03a Kak U30Mephl caxapo3bl. VIX CBOMCTBA U 3HaUeHUe.
ITonucaxapugbl. CTpoeHre MoJieKyJ nosmcaxapugoB. Kpaxman. CocTaB ¥ CTpOeHHe ero MOJieKysl. AMWIO3a U aMUJIOTIEKTHH.
XrMHUYeCKre CBOMCTBA: TUIPO/IU3 U KaueCTBeHHas peakus. HaxoxzaeHve B Npupoje, MojlydeHre KpaxMasia U ero ipuMeHeHue.
buonorrnueckas posib Kpaxmaria.

Crpoenne MoJieKyn 1ie/irono3bl. CBOWCTBaA 1]e/UTH0/I03bl: 0Opa3oBaHHe CAOKHBIX 3(GUPOB U MPOAYKTOB aJKHUIMPOBAHMUS.
HutpaTel ¥ anjerarsl 1[e/IIF0JI03b1 — OCHOBA I10JIyYeHUs] B3pPbIBUATBIX BellleCTB M UCKYCCTBEHHBIX BOJIOKOH. HaxokzaeHue B
NpYpoZe U eé 6uooruyueckasi posib. [IpuMeHeHMe 1e/UTH0I03bI

Jemoncrpanuu. O6pasiibl yIeBoA0B U u3fienvii u3 HuX. [lonyyeHre caxapara KasbLUsi U BbijleJieHWe caxapo3bl U3 pacTBOpa
caxapara KaJbl[usi. Peakifusi «cepebpsiHOT0 3epKasia» [Ijisl TF0KO3bI. Peakinu ¢ hyKCHHCEPHUCTOM KMC/IOTOM.

OTHo1IeHVe pacTBOPOB Caxapo3bl U ManbTo3bl K ruzipokcuay Meau(1l). O3HakomneHve ¢ (pyU3MYeCKUMM CBOMCTBAMM Kpaxmarsa.
[Tonyuyenne KpaxmajsbHOro Kiercrepa. O3HakomieHHe C (U3MYECKMMH CBOMCTBaMU Lie/UTtoyio3bl. [losiyueHre HUTpaTOB
L{eJI/TFOJIO3BI.

JIaGopaTopHbie onbITbl. O3HaKOM/IeHWe C (PU3MUeCKUMU CBOMCTBAMM TJIHOKO3bl. B3auMozieiicTBUe TJIFOKO3bl C THAPOKCUIOM
Menu(Il) mpy KOMHATHOM TeMrilepaType U TIpM HarpeBaHWW. KHWC/IOTHBIM TH/JPO/M3 caxapo3bl. KauecTBeHHasi peaklUsi Ha
KpaxMasl. O3HaKOMJIeHHe C KOJIJIeKL[iel BOJIOKOH.

IIpakTuueckas pabora 6. VicciemoBaHue CBOWCTB YIIeBO/OB.

TEMA 10. ASOTCOJEPXAIINE OPTAHNYECKUE COEANHEHUSA (25 u)

Amvunbl. [lonstue 06 ammnax. Kraccubukaiys aMUHOB: TI0 UKCTY YIJIEBOAOPOAHBIX PaAWKa/ioB (TlepBUUHBbIE, BTOPUUHBIE,
TPeTUUHbIe) U 10 UX MpHpo/ie (anudaTruueckre, apoMaTHUeCcKre 1 XXUPHO-apOMaTUuecKue).
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ONeKTPOHHOE Y MPOCTPaHCTBEHHOE CTPOEHMe MOJIeKYJl aMUHOB. ['oMo/iornueckuit psii, 130Meprst 1 HOMEHK/IaTypa npezie/bHbIX
anu@aTruiyecKkux aMMHOB. ['OMoI0OTHUYeCKUi psifi, U30MepUsi U HOMeHK/IaTypa apoMaTUueCKUX aMUHOB.

Crioco6r1 monyueHs anudaTuueCcKx aMUHOB: B3aMMO/IeMCTBHEM aMMHUaKa CO CITMPTaMH, B3aMO/IeCTBEM TajioreHa/IKaHOB C
aMMHaKOM, B3aUMO/IeICTBUEM COJIeN aJIKUIaMMOHMUS CO 11E104aMu

CriocoObl  MOTyYeHUs] apoOMaTHUeCKUX aMUHOB: BOCCTAHOBJIEHHMEM apOMaTHUeCKUX HUTPOCOequHeHWM (peakis 3WHUHA),
B3aMMO/IeCTBMEM apOMaTUYeCKUX aMUHOB C rajieHa/KaHaMHU.

[TporHo3 peakIMOHHOW CIIOCOOHOCTM aMWHOB Ha OCHOBE WX 3/IeKTPOHHOI'O CTpOeHMs. XWMHUeCKWe CBOWCTBA aMHHOB, Kak
OpraHMYeCKUX OCHOBaHUWU. Peakiuyd 3/eKTPO(PUIBHOTO 3aMell[eHWs] apoMaTUYeCKUX aMHUHOB, Peakiuu OKUC/IeHUs,
asikunvpoBanus. O6pa3oBaHuve aMu0B. B3anMojieiicTBe aMMHOB C a30TUCTOM KWCIOTOW. IIprMeHeHMe aMHWHOB Ha OCHOBe
CBOMCTB.

AMUHOKHCIOTHI. [ToHsiTHEe 06 aMuHOKHCI0Tax. CTpoeHre MOJIeKy/l U HOMEeHK/IaTypa aMUHOKHUCIIOT.

Criocobpl  MOy4YeHUs aMUHOKUCJIOT: THUAPOINU3 Oe/KOB, CHHTE3 Ha OCHOBe TajioreHONPOU3BOJHBIX KapOOHOBBIX KHCJIOT,
I[UaHTUIPUHHBINA CUHTE3, OMOTEeXHOJ/IOTMUeCKHI CTI0Co0.

dusrueckre CBOMCTBA AMUHOKHC/IOT. AMMWHOKHUCIOTHI KakK am@OTepHble OpraHuuyecKue COeJVHEeHUs: B3auMOJENCTBUE C
KHAC/I0TaMU | 1ijefiodamu, 0bpa3oBaHue OUI0/pHOTO HOHA. Peakiu sTeprduKaiiv ¥ KOHAEHCal[HH.

[TenTygHas cBg3b U nosmnentuabl. KauecTBeHHbIe peaklM HA aMUHOKUC/IOThL: HUHWUTHWJPUHOBAasE U KCAHTONPOTEMHOBAHUS.
[TpyMeHeHre aMUHOKHC/IOT ¥ OMOIOruYecKasi poJib TIeNTH/IOB.

Benku. CTpyKTypbl MOJIeKy/T Oe/TKOB: TiepBUYHAasi, BTOpUYHasi, TpeTHuHasi, yeTBepTuuHas. CuHTe3 GenkoB. CBOHCTBa Oe/IKOB:
JeHaTypaLysi, TUIPO/IM3, KaueCTBeHHbIe peakKiii. bruosornueckue GyHKIMHA O€TKOB.

Hyk/ienHoBbIe KUC/I0TBI. [loHsSTHE 00 a30THCTbIX OcHOBaHWsIX. HykmenHoBble kuciotel: PHK u JJHK. Hykneotugwl u ux
cocrtaB. CpaBHenue JIHK 1 PHK u ux posib B niepeiaur Hac/eICTBEHHBIX TTPU3HAKOB OPraHU3MOB U 6rocrHTe3e Oeska.
HNemoHcTpanuu. usnyeckre cBoiicTBa aHunmHa. OTHoIleHWe OeH30/1a ¥ aHWIMHA K OpoMHOM Bojie. KosieKiysi aHUIMHOBBIX
Kpacutesie. ['opeHre MeTunaMuHa. B3avmopencTBue MeTWIaMHMHA U aHW/IMHA C BOJAOW M Kuc/A0TaMU. OKpalllMBaHWe TKaHeu
AQHWJIMHOBBIMU KpacuTessiMu. ['uposin3 6ekoB C romolipio TericuHa. O6HapyskeHre (YHKIMOHAMBHBIX TPYIIT B MOJEKYy/ax
aMUHOKUCJIOT (Ha mpuMepe riauiuHa). OOHapy)XeHHe aMMHOKUC/JIOT C TIOMOIIbI0 HUHTHApDHHA. PacTBOpeHWe W OcaXeHHe
6enkoB. [leHaTtypaiusi 6enkoB. KauectBeHHbIe peakijuy Ha 6enku. Mogenu JHK u pasnuunbix Bugos PHK.

JIaGopaTopHbIe OMBITHI. 3roTOB/EHME IIapOCTEP)KHEBBIX MoOjie/lel MOJeKy/l W30MepHbIX aMUHOB. V3roTtoBieHue Mogeseit
TIPOCTEUIINX MeNnTHoB. PacTBopeHre 6e/TKOB B Bojie U X Koarysius. O6Hapy>keHue Oe/ika B KYPUHOM Siil[e ¥ MOJIOKe.
IlpakTHyeckas padora 7. AMUHBIL. AMUHOKHUC/IOTEL benku.
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IIpakTuueckas pabora 8. VgeHTrduKalus opraHuuecKux CoeiIMHeHUH.

O6masa xumusa. 11 knacc
TEMA 1. CTPOEHHE ATOMA. ITIEPUOJUUYECKWI 3AKOH 1 ITEPMOJNYECKASI CUCTEMA XUMHNUYECKHX
IJIEMEHTOB . U. MEH/JIE/TEEBA. (15 u).
Ctpoenue aroma. Cro)kHOe CTpoeHHe aroma. /lokaszaTe/bCTBa 3TOr0: KaTOAHble U PEHTIeHOBCKUe Jiyud, (POTo3(deKT,
PaZiMOAKTUBHOCTb. OTKpPBITHE 3/1eMEHTapHBbIX YaCTUL]; 3/IeKTPOHA U HYKJIOHOB (IMPOTOHOB W HEUTPOHOB). Monenu TomcoHa,
Pesepdopaa, bopa. [ToctynaTtel bopa. CTpoeHue aToma B CBeTe KBAHTOBO-MeXaHUUYECKUX MPe/[CTaBIeHUM.
HyKnoHbI (TIpOTOHBI U HEHTPOHbI), HYK/IUBL. [ToHATHE 006 M306apax 1 U30ToMax. SepHble peakijui U UX YPaBHEHMUS.
KoprycKyisipHO-BO/THOBOM [/lyaii3M 3/eKTpoHa. [loHsTHe 3/1eKTPOHHOM opOuTanu W 37eKTpoHHOro obsaka. s-, p-, d- U f-
opbutamu. KBanTtoBble urcia. CTpoeHue 3/1eKTPOHHON 000/I0UKM aToMa.
[TopsifoK 3aro/iHeHus1 3/1IeKTPOHAMU aTOMHBIX OpOUTaseil B COOTBETCTBUM C MIPUHLIMTIOM MUHUMYMa SHepruu, 3arnpeTtoM [laymm,
npaBUIOM XyH/ia, MpaBUioM KieukoBCKOro. DyieKTpOHHbIE (DOPMYJIbl aTOMOB U NOHOB.
Ilepuoguueckuit 3akoH [I. 1. MengeneeBa. [IpeAnocbulki  OTKpPLITUS:  pabOThl  TMpeAllIeCTBEHHUKOB,  PelLleHUs
MeXXIYHapOJHOr'o Che3/jla XMMUKOB B I'. KapJsicpy3s, 1MyHOCTHbIe KauecTBa [l. V1. MeHzeneesa.
OTKpBITUE TIePUOAMYECKOT0 3aKoHa. MeH/eneeBckast (OpMy/IMPOBKa MepUOIMUeCKOro 3akoHa. B3avMOoCBsI3b nepuoAruecKoro
3aKOHa M Teopuu cTpoeHust atoMa. CoBpeMeHHasi OpMyJ/IMPOBKa MeprUOAYeCKOro 3aKOHa.
B3anMoCBsi3b NepuoAnYeCcKOro 3akoHa M MepuoAudecKor CUCTeMbl. [lepuoanueckas cucteMa U CTpoeHWe aToma. PU3ndecKuu
CMBIC/T CUMBOJIUKYA IEPUO/ITAYECKOU CUCTEMBI.
Vi3mMeHeHre CBOMCTB 3/7IEMEHTOB B MEepHO/IaX W TPYIIax, Kak MYHKI[US CTPOEHUS UX aTOMOB. [ToHsTHE 00 SHEprMM MOHU3ALUN U
CPOJICTBA K 3/IEKTPOHY.
[TeproAMYHOCTL UX W3MEHEeHUs] MeTa/VINueCKUX U HeMeTa/VInueCKHUX CBOMCTB 3JIEMEHTOB B TPYIINaxX M Mepuojiax, Kak (PyHKIUs
CTPOEHUSI 37IeKTPOHHBIX 000/10UeK aTOMOB.
3HaueHue NepUoANYeCKOro 3aKOHAa U MepUoJAYeCKOU CUCTEMBI.
HNemoncTpanuu. Potosddekt. KarogHbie nyum (3/1eKTpOHHO-/TydeBble TpyOKu). IToptpetsi Tomcona, Pesepdopga, bopa.
[Toptpets! MBaHeHKo u "arioHa; bepiienuyca, [ebepeitHepa, Hetonenaca, MenzeneeBa. Mogenu opburaneii pa3muuHoi (hOpMBI.
CrekTpsl TOTJIOLeHUS U UCIYCKaHWUS COeJMHEeHUU XUMUYECKUX 3JIEMEHTOB (C TTOMOILIBIO CIIeKTPOCKOMa). Pa3nnuHble BapUaHThI
Tab/INL] TIePUOJUYECKON CUCTeMbl XUMUUeCKHx 3y1eMeHTOB [I. V1. MenzeneeBa. OO6pa3ijbl MPOCTHIX BEIIECTB, OKCHUJOB U
TUAPOKCUZIOB 3JIEMEHTOB TPEThEro Mepuo/ia v IEMOHCTpaLys UX CBOUCTB.
TEMA 2. XUMHNYECKAS CBSAA3b U CTPOEHUE BEHIECTBA (14 u)
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Xumnuyeckas cBfi3b. [loHSiITHEe O XxyUMHMUeCcKOM CBsi3U. OCHOBHBbIE XapaKTePUCTUKKA XMMUUECKOM CBSI3W: SHEpPrus, [JIMHA,
JTATIOJ/IbHBIM MOMEHT.

VoHHasi xuMuyecKasi CBsI3b W WOHHBbIE KPUCTa/UIMUeCKUe PpellfTKU. 3aBUCUMOCTb (HM3MUeCKUMX CBOMCTB BelleCTB OT TUIIA
KpPUCTa/UIMYeCKOW pelleTKH.

Bo30y>kaéHHoe cocTosiHue atoma. [ToHsiTHe O KoBajieHTHOM cBsi3u. OOMeHHBIM MexaHW3M 00pa30BaHMS KOBA/IEHTHOW CBSI3M.
ONeKTPOOTPULIAaTe/IbHOCTh. HarpaBieHHOCTh KOBa/leHTHOW CBSI3W, €€ KpaTHOCTb. O- M T- CBSI3U. [JOHOpPHO-aKL[eNTOPHBIN
MexXaHu3M 00pa30BaHMsl KOBajleHTHOW CBsi3U. TWITBI KPUCTA/UTMUECKHUX PeIIETOK C KOBAJleHTHOW CBSI3bIO: aTOMHasi U
MOJIeKY/IsIpHasl.

3aBUCUMOCTb (PU3UUECKUX CBOMCTB BeLL[eCTB OT TUMNAa KPUCTA/I/TMYECKOU PeLIeTKH.

[Tpuposa XMMHUUYECKOUM CBsI3M B MeTaslax U cruiaBax. OOiue ¢ur3nueckrie CBOMCTBA METa/JIOB: TeIJIO- U 37IeKTPONPOBOIHOCTb,
MJIaCTUYHOCTh, MeTa/UTnuecKrii 6/1eCcK, MarHUTHbIE CBOMCTBA.

MerTannueckast KpUCTasInyeckasi peléTka v eé 0cobeHHOCTH, KaK (YHKIIMSI MeTa/UTMYeCKOU CBSI3U.

KommiekcHble coepuHeHusi. KowmriiekcooOpa3oBaHve U KOMIUIEKCHble — coefiHeHus. CTpoeHHe — KOMITIEKCHBIX
coeMHEHMI: KOMITJIEKCOOOpa30BaTe/ib U KOOPJUHAI[MOHHOE UHCIIO, JIUTAH/Ibl, BHYTPEHHSIS U BHEIIHsISI C(hephl.

Krnaccudukaiiysi KOMITJIEKCOB: XeJlaThl, KaTUOHHBbIe, aHWOHHbIe W HeWTpasibHble, aKBAKOMIUIEKCHI, aMMHaKaThbl, KapOOHW/IbI
MeTas/uioB. HomeHK/1aTypa KOMIUIEKCHBIX COeJMHEeHWW W KX CBOMCTBA. [lWcconyanys KOMIUIEKCHBIX COeJVMHEeHWW. 3HaueHHue
KOMILJIEKCHBIX COeJUHEHUN W UX POJIb B TIPUPOJE.

ArperaTHble COCTOSIHUSA BellleCTB U (pa3oBble nepexoAbl. ['a3bl 1 rasosble 3akKoHbI (borns-Mapuorra, [lapns, I'ek-JIroccaka).
YpaBHenve MenzieeBa-KnaneiipoHna /i ujeanbHoro rasa. Kngkoctu. TeKydecTs, WCrapeHre, KpUCTaii3ausl.

Teépapie BeljecTBa. [1naBneHue. da3oBbie niepexozbl. Cyosumarivs v gecybmimarusi. XKuzakuve Kpuctasisl. [11a3ma
MexxmoJieKyasipHble B3auMoAencTBUA. BojopoaHas CBsi3b M €€ pa3HOBUHOCTU: MEXMOJIEKYJ/ISIPHAasi U BHYTPUMOJIEKY/IsIpHasl.
dusrueckre CBOWCTBA BeIeCTB C BOAOPOJAHON cBsi3bio. Eé Ouonoruyeckass poib B OpraHU3allMM CTPYKTYp OenKoB M
HYKJIEMHOBBIX KUCJIOT. BaHepBaaibCOBO B3aMMO/IeMCTBUE U €T0 TUIIbl: OPUEHTALMOHHOE, UHAYKLIMOHHOE U TUCTIePCUOHHOE.
JNemoHcTpanuu. Kosnekuys KpUCTaJIMUeCKUX BellleCTB MOHHOTO CTPOEeHUs, aMOP(HBIX BEIeCTB U U3fe/ud U3 HUX. Mogenu
KPUCTA/JIMYECKUX PELIETOK C MOHHOM CBSI3b0. Moze MOoJIeKy1 pa3/IMyHOU apXUTeKTypbl. Moze/d KpuCTalyIn4eCcKUX BelecTB
aTOMHOM Y MOJIEKYJIIPHOM CTPYKTYpPhI. KO/IeKys BelecTB aTOMHOTO U MOJIEKYJ/ISIDHOTO CTPOEHUs U u3le/ni u3 Hux. [loptper
Bepsepa. [TosnyyeHre KOMIJIEKCHBIX OPraHAYeCKUX U HEOPraHWUUeCKUX COeIMHeHWH. [leMOHCTpalys CyXuX KPUCTA/VIOTUAPATOB.
Mogenu KpucTaainyecKux peléToK MeTaaaoB. Bojja B pa3/IMuUHbIX arperaTHbIX COCTOSIHUSIX U e€ (pa30Bble repexo/ibl. Bo3roHka
ro/ia Wi OeH30MHOM KUC/IOThL. JJuarpamMa «®a3oBbie iepexo/pl BeiriecTB». Mogenu mosekyn [JJHK u Gesnka.
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JIaGopaTopHbIe ONbITHI. B3anMozeiicTBrie MHOTOAaTOMHBIX CITUPTOB U TJIFOKO3bI C (DEJTMHTOBOM >KHUAKOCThIO. KauecTBeHHbIe
peakijuu Ha MoHbI Fe* u Fe’".

IlpakTuueckasa pabora 1. IlonyueHre KOMILJIEKCHBIX OpPraHUUECKHWX W HEOPraHWYeCKUX COeJWHEHWN W UCCAeloBaHHe WX
CBOMCTB.

TEMA 3. JUCIIEPCHBIE CUCTEMbBI 1 PACTBOPBI (12 u)

JucnepcHble cucreMbl. XUMUYeCKHWe BellecTBa U CMecd. XUMHUYecKass CucTeMma. ['OMOreHHble M reTeporeHHble CMeCH.
[wucnepcHas cuctema: JUCHIEPCUOHHAs cpefia U aucriepcHas ¢asa. Kiaccudukanys JucriepcHbIX CUCTEM.

Aspososu. [TpornenieHTbl. OMYJIbCUU U IMYJIbraTopbl. CycrieH3uu. CeiUMeHTaLUA.

Konnougneie pactBopel. O¢dekt Tunpansa. [lonyueHue KO/UIOMAHBIX PacTBOPOB [WCIIEPCUOHHBIM, KOHJEHCALMOHHBIM U
XUMHUUeCKUM criocobamu. 30/ U Koary/siiusi. ['eid U cuHepe3suc. 3HaueHWe KOJUIOUIHBIX CUCTEM.

PacTtBopbl. PacTBOphl Kak IOMOTeHHble CUCTeMbl W UX THUMbL: MOJEKY/spHble, MOJeKY/sSpPHO-MOHHbIe, HOHHbIe. Criocobbl
BbIp@KeHUs] KOHI[eHTpAal[MM pacTBOpPOB: OOBEMHAasi, MaccoBas W MOJIbHAasi [I0Jid pacTBOPEHHOrO BelllecTBa. MossipHas
KOHL|eHTpaLusl paCTBOPOB.

JdemoncTpanuu. OO6pa3ijbl AWCIEPCHBIX CUCTeM W WX XapakTepHble Tpu3Hakd. OOpasibl (KO/UIEKIMU) OBITOBBIX W
TIPOMBILIJIEHHBIX a3p030J/ieM, 3My/IbCUK U cycrieH3uM. [IpoxokgeHre yua cBeTa uepe3 KOJUIOWAHbIE M WCTUHHBbIE PACTBOPBI
(3bdekr Tunpans). 3aBUCMMOCTb PACTBOPUMOCTH B BOjJle TBEPABIX, KUAKUX U Ta3000pa3HbIX BeleCTB OT TeMIlepaTyphl.
[TosyueHue nepechIl{eHHOT0 pacTBOpa TUOCYJ/Ib(aTa HATPHUsl M ero MrHOBeHHasi KpUCTaslyiu3aLysl.

JIaGopaTopHbIe ONBITHI. 3HAKOMCTBO C KOJUIEKL[USIMU TUILEBbIX, MeJULIMHCKUX U OMosoruueckux reseid u 3omei. [Tonyuenue
KOJIJIOUIHOTO pacTBopa xjopua kese3a(Ill).

IIpakTnueckas padora 2. PacTBOpMMOCTE Bell[eCTB B BOZie U (PJaKTOPbI €€ 3aBUCKMOCTH OT Pa3/IMUHBIX PAaKTOPOB.
IIpakTuueckas pabora 3. OuncTKa Bo/bl (PUILTPOBaHKEM, JUCTU/ISLIMEN U TlepeKpUCTalIu3aljiei.

IIpakTuueckas pabora 4. [IpurotoyieHre pacTBOPOB pa3InuHON

KOHL|eHTpaL1Y.

IIpakTnueckas pabora 5. OrnpezesieHre KOHLIEHTPAI[UH KUC/IOThI THTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTU TIPOTEKAHUA XVMWUYECKHUX PEAKIIMNA W ®U3NKO-XMMUYECKHX
ITPOIIECOB (14 u)

OCHOBBI XMMHUY€CKOM TePMOJUHAMUKH. XUMUUYECKasi TepMOJWHAMUKA. TepMoauHaMuueckasi cucteMma. OTKpbITasi, 3aKpbITas,
Y30/IMpOBaHHAs CUCTeMbl. BHYTpeHHsIs SHeprusi CUCTeMbl. DHTa/bIUA, WIM TeIulocojepykaHue cucreMbl. IlepBoe Hauaso
TepMOIMHAMUKU. V30X0pHBIN 1 n300apHbIi Tpotiecchl. TepMoxumMuueckoe ypaBHeHUe.
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OHtanbnvd. CrtaHgapTHas SHTaibNUA. PacyéTt sHTanbnuu peakluu. 3akKoH ['ecca v ciefCTBUsA M3 Hero. DHTpomnvs. Bropoe u
TpeTbe Havasia TepMoArHaMUKU. CBoOoHast sHeprus ['uboca.

CkKopocTb XuMHUeCKHX peaknui. [IoHATHE 0 CKOPOCTU peaklMyd. DHePrusi akTUBaLMU U aKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH
JeUCTBYIOIIMX MacC. KuHeTHueckoe ypaBHeHHe M KOHCTAHTa CKOPOCTU XMMUUYeCKOM peakluu. [1opsaoK peakUyu.

@daKTOophbl, BAUSIOIIME HAa CKOPOCTb FOMOTE€HHOW peaklWW: MPUPOJa Y KOHLIEHTpAlUsl pearupyrolux BellecTB, TemIiepaTypa.
TemnepaTypHblid KO3(puiyeHT. YpaBHeHre C. AppeHuyca.

@daKTOophl, BAUSIOIIME HA CKOPOCTh TeTepOreHHOM peaKlUM: KOHLIeHTpalusi pearupyrolux BelecTB W IUIOMa[b WX
COTIPUKOCHOBEHUS

OCHOBHBIE TIOHATUSI KaTaJUTAUECKOW XWMMM: KaTaJu3aToOpbl U KaTaJu3, TOMOreHHbIM U TeTeporeHHbIM KaTaliu3, IPOMOTOPBI,
KaTaJUTHUYeCKre bl U UHFUOUTOPBI. MexaHW3M [1eHiCTBUSI KaTanu3aTOPOB.

OCHOBHBIE THUIIBI KaTajau3a: KUCIOTHO-OCHOBHOW, OKHWC/IMTe/bHO-BOCCTAHOBUTE/bHBIM, MeTa/JIOKOMIUIEKCHBIM W KaTalau3
MeTasisiaMH, (hepMeHTaTUBHBbIN. DepMeHThI, KaK OMoIoruuecKre KaTaanu3aTopbl 0e/IKOBOM TIPUPO/IBI.

Xumuueckoe paBHoBecue. [loHsTHe 00 00paTHMBIX XUMHUECKUX TIpoljeccaX. XHMHUYeckoe paBHOBeCHMe M KOHCTaHTa
paBHOBecus. (CMellleHHWe XMMHUYECKOrO paBHOBeCUSI H3MeHeHHWeM KOHL[eHTpaluyd BeleCcTB, W3MeHeHVeM [aB/IeHUsl U
TemIieparyphl.

JdeMoHCTpanuu. JK30TepMUAUeCKe TIPOLeCChl Ha TPUMepe PaCTBOPEHUsI CEPHOM KMC/IOTHI B BOJle. DHAOTEPMUUECKHE MPOL[eCChI
Ha MprMepe paCTBOPEHUSI COJiel aMMOHUS. V3yueHre 3aBUCMMOCTH CKOPOCTH XMMHWUECKOUW peaklii OT KOHL[eHTPaLUU BeleCTB,
TeMreparypsl (B3aMMOJEWCTBUE THUOCY/Ib(aTa HATpUs C CEPHOM KHUCJIOTOM), TIOBEPXHOCTHM CONPUKOCHOBEHHUS BeIlleCTB
(B3auMOZeMCTBYE COJISTHOM KUC/IOTHI C TPaHyJ/IaMU U TIOPOLIKAaMU aTFOMUHUS WY LIMHKA). [IpoBefieHre KaTaTMTUUeCKUX peakiun
pas3/ioKeHusl IepOKCUIa BOJOPO/a, TOPeHUsl caxapa, B3auMOJZEMCTBUS Mo/la U altoMuHus. Koppo3us »kese3a B BOJHOU cpefie C
ypoTporiiHoM u 6e3 Hero. HabmrogeHue cMelljeHrss XUMU4YeCcKoro paBHoBecusi B cucteMmax: 2NO; o N,O4 FeCl; + KSCN o
Fe(SCN); + 3KCl.

JIabopaTopHbIH 0NBIT. 3HAKOMCTBO C KoJjinekiueir CMC, cofep>aliyux H3UMBI.

IIpakTuueckas pabora 6. 3yueHne B/UsSHUS Pa3/IMUHbIX (JAKTOPOB Ha CKOPOCTh XUMUUYECKOM peakivu.

TEMA 5. XUMMNYECKHWE PEAKIINN B BOJHBIX

PACTBOPAX (21 u)

CBoMCTBa PacTBOPOB 3/IEKTPOIUTOB. Bosa — cyabbiii s/ekTposiiT. KaTioH rufpokcoHus. MoHHOe Tpou3BefeHHe BO/bI.
HenTpanbHasi, KUCIOTHas U 1eiouHas cpebl. [Tonstue pH. BogopoaHsii okasaTtens. MHaukaTopsl. Poibk pH cpenbl B mpupoe
Yl )KA3HU uesioBeKa. VIoOHHbIe peaklii U YCJIOBUS UX MPOTEeKaHUs.
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PanHue mpejcTaBieHUsi O KWC/I0TaX M OCHOBaHMSIX. KUCIOTBI M OCHOBaHWS C TMO3WMLMA TEOPUM 3I€KTPOJIUTHUYECKOU
aucconuanuu. Teopust KUCIOT U ocHoBaHUM bpeHcTena—J/loypu. ConpspkéHHbIe KUCTIOTHI U OCHOBaHUs. AM(OIUTHI.
Krnaccudukaiysi KACIOT U CrIoco0bl  uX mosiydeHust. OObIiue XUMHUUYeckre CBONMCTBA OPraHWYeCKUX W HeOPTaHWUYeCKUX KHCJIOT:
peaklMd C MeTa/ylaM{, C OKCHMZAMU M THUJPOKCHAAMHU MeTallyIoB, C COJMAMM, CO cnupTtamMu. OKUCIUTeNbHblE CBOUCTBA
KOHLIEHTPUPOBAHHOW CEPHOU U a30THOU KHCJIOT.

Knaccudukaiusi ocHoBaHME M CriocoObl ux TonaydyeHus. OOlue XUMHUUECKHe CBOMCTBA II[esioueii: peakiiM C KHUCIOTaMH,
KUCJIOTHBIMA M aMOTEPHBIMU OKCHZAMH, COJISIMU, HEKOTOPbIMM MeTa//laMAd U HeMeTa/llaMU, C OpPraHUueCKMMU BelljeCTBaMU
(rayion0Npor3BOAHBIMU YTJIEBOJIOPO/IOB, (PEHOJ/IOM, KMpaMU). XUMUUYECKUe CBOMCTBA HEPACTBOPUMbBIX OCHOBAHWM: PeaKIUU C
KWAC/I0TaMH, peakiuM pa3/ioyKeHWsl U KOMILJIeKcooOpa3oBaHusl. XMMHUYeCKre CBOMCTBa OeCKUC/IOPO/IHbIX OCHOBAHUM (aMMUaKa 1
aMUHOB): B3aUMO/eHCTBHE C BOAOW U KUC/IOTaMHU.

Knaccudukaiysi cosieii opraHuyeckKuii M HeopraHWUeCcKuX KWCA0T. OCHOBHBbIE CIIOCOOBI TO/ydyeHUst cosield. XuMHUuecKue
CBOMCTBA COJIeM: pa3/io’KeHue MpPU HarpeBaHWH, B3aMMOJEWCTBUEe C KMCI0TaMHU U Le/iouaMH, JAPYTUMHU CosAMHU. 7KECTKOCTh
BO/IbI U CTIOCOOBI €€ yCTpaHeHUsl.

I'ngponu3. TloHsitwe ruzaposvsza. I'maponmu3 comeil W ero kiaccudukalys: obpaTUMbIA M HeoOpaTHUMBINA, MO0 aHWUOHY U TIO
KaTHOHY, CTyTIeHYaThIi. Y CHUIeHre U ofjaBieHre obpaTMoro ruipoam3a. Heo6paTuMbiii ruiposii3 OMHAPHBIX COeUHEHUM.
Jdemoncrpanuu. CpaBHeHUe 37eKTPOIPOBOJIHOCTH PACTBOPOB 3/1eKTPOUTOB. CMelljeHre paBHOBeCHS AWCCOLMALMM CJ1abbix
KUCIOT. IHAWMKATOPBbI U M3MEeHeHHWe MX OKPACKW B pasHbIX cpefax. B3anmonelcTBHe KOHLIEHTPUPOBAHHBIX a30THOM U CEpHOU
KWC/IOT, a TaKXe pa30aB/ieHHOW a30THOM KHC/IOTBI C Mefibio. Peakiusi «cepeOpsiHOTO 3epKasia» [Jii MYPaBbUHOW KHUC/IOTHI.
B3aumopencTBrue aMmmmuaka ¥ MeTWIaMUHa C XJIOPOBOJOPOJOM Y BOZOM. IlosydeHre v CBOMCTBA pacTBOpa rMAPOKCH/A HaTpHS.
[TonyueHue Mblla U U3yueHUe CpeJibl ero pacTBOpa MHAMKAaTopaMu. ['uapoin3 KkapboHaToB, Cy/ib(aTOB U CUIMKATOB I1]e/I0UHBIX
MeTas1/10B, HUTpaTa cBUHLA(I) nnm 1juHKa, X/10pUia aMMOHMUSI.

JIaGopaTopHbIe onbIThI. Peakiiyu, uiyliiyue ¢ obpa3oBaHrWeM OCafika, ra3a Wi BOJbI, [I/Isi OPraHUUeCKUX M HeopraHUuecKux
3/1eKTpouToB. CBOMCTBA CONMSTHOM, pa3baBIeHHOM CepHOM M YKCYCHOM KUCJIOT. B3anMo/ielicTBre THAPOKCHAA HATPUSI C COJISIMU:
cynbdaTtom megu(ll) u xnopugom ammonus. [losnydyeHue u cBoiicTtBa rujpokcuga Meau(Il). CpoiicTBa pacTBOpPOB coJiei
cynbdaTa Meau u xnopua xesnesa(Ill). VicciemoBanue cpeibl paCTBOPOB C TIOMOIIbIO MHAWKATOPHOM OGymaru.

IlpakTuueckas pabora 7. VccnemoBaHue CBOWCTB MUHEPATbHBIX M OPraHUYeCKUX KUCJIOT.

IIpakTuueckas pabora 8. [TosyueHue coJsieit pa3TMUHbBIMU criocobaMyl ¥ MCC/ieZiloBaHKe WX CBOMCTB.

IIpakTuyeckas padora 9. ['Mpom3 opraHUUeCKUX U HeOpraHUUeCKUX COeqMHEeHUH.

TEMA 6. OKUC/INTE/IBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCBI (13 u)
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OKuC/IMTe/TbHO-BOCCTAaHOBUTE/IbHbIE peaknuu. [loHATHe 00 OKHCIUTeThHO-BOCCTAHOBUTEMBbHBIX peakiusx.  CrerneHb
okucsenus. [Ipoueccel OKUC/IEHUs] U BOCCTAHOBJIEHUs. BaKHeUlllMe OKUCIUTeNN W BOCCTaHOBUTeNU. MeToJ 37eKTPOHHOTO
GasaHca /i1 COCTaB/IeHHsI YPaBHEHWM OKUC/IUTEIbHO-BOCCTAaHOBUTEBHBIX peakijuii. MeToibl MOHHO-3/IEKTPOHHOTO OajaHca
(meTon nonmypeakuyii). OKHC/IUTETbHO-BOCCTAHOBUTEIbHBIE OTEHLUATbI.

JdnekTposm3. [loHATHe 3/1eKTpo/iM3a KaK OKWUC/IUTeIbHO-BOCCTAHOBUTEILHOIO IIpOLiecca, MPOTeKarollero Ha >J/IeKTPoZax.
DJIeKTPOJIU3 PaCIlyIaBOB 3JIEKTPOJIUTOB.

OJIeKTPOJIU3 PACTBOPOB 3JIEKTPOJIUTOB C UHEPTHBIMU 3/1€EKTPOJAMU. IJIEKTPOJIU3 PAaCTBOPOB 3JIEKTPOJIMTOB C U aKTHUBHBIM
aHoZoM. IIpakTMueckoe 3HaueHWe 3/IEKTPOJIM3a: 3/eKTPOXUMHUUECKOe TIO/yueHue BelleCTB, 3/1eKTPOXUMHUYeCKass OYMCTKa
(padmHHpOBaHKE) MeTa/IOB, Ta/lbBAHOTEXHWKA, ra/ibBaHOIIACTUKA, FaTbBaHU3ALIUS.

XuMHUUYecKre HCTOUHUKHM TOKa. ['ajibBaHWueckue 3jieMeHThl. CTaHJapTHBIM BOAOPOJAHBIA 31eKTpof. CTaHJapTHBIE
3/IeKTPO/IHbIE TIOTeHLIMa/bl. COBpeMeHHbIe XUMHUeCKre NCTOUHHMKU TOKa: OaTaperku U akKyMYy/IsITOPBI.

Koppo3usi MeTa/U10B U Crioco0bl 3amuThl 0T Heé. [ToHSTHe 0 KOppo3uM. BHAbl KOpPpO3uM MO XapakKTepy OKHUCIUTEeIbHO-
BOCCTAHOBHUTE/IbHBIX TPOLIECCOB: XUMHUUecKasi U 3/ieKTpoxumuueckasi. CriocoObl 3allidThl MeTa/VIOB OT KOPPO3UM: MpUMeHeHHe
JIETUPDOBAHHBIX CIUIABOB, HaHeCeHWe 3alllUTHBIX TIOKPBITUM, W3MEHEeHWe COCTaBa WM CBOWCTB KOPPO3WOHHOM Cpejbl,
3JIEKTPOXUMUYECKHEe METO/IbI 3allUTHI.

HJemoncTpanuu. BoccranoBnenue okcuga menu(Il) yrnem u Bogopogom. BoccTraHoBieHue auxpoMara Kainusi 3THUIOBBIM
cripToM. OKUC/IMTeTbHBIE CBOMCTBA AUXpoMaTa Kamus. OKHceHre aabAeriuzia B KapOOHOBYIO KHUCIOTY (peakiysi «cepeOpssHoro
3epkasa» WM peakiusi ¢ rugpokcugom meau(Il). Dnekrponmus pactBopa cynbdara meau(Il). CocraBieHue raabBaHUYECKUX
s71eMeHTOB. KOoppo3usi MeTasyIoB B Pa3/IMUHbIX YCJIOBUSIX U METO/bI 3alLUThI OT HeE.

JIaGopaTopHbIe onbITHI. B3anMo/elicTBHe METa/IZIOB C HEMETa/I/IaMH, a TaKXKe C paCTBOpaMH COJiel U KMC/IOT. B3aumo/ieiicTBue
KOHLIEHTPUPOBAHHBIX CEPHOM M a30THOU KUCJIOT € Meibi0. OKUC/INMTe/IbHbIe CBOMCTBA IepMaHraHaTa Kajivs B pa3/IMuHbIX Cpejiax.
O3HakoM/IeHHe C KOJUTeKI[Mel XMMUUeCKUX UCTOUYHUKOB TOKa (baTapeiiku, CBUHIIOBbIe aKKyMYJISITOPHI U T. [1.).

TEMA 7. HEMETAJUIBI (40 u)

Bopopoa. /[IBOKCTBEHHOE TI0/I0KEHKE BOJIOPOJA B MEPUOJUUECKONM CUCTeMEe XMMHUEeCKUX 3/eMeHTOB: B [-A u VII-A rpynmax.
N3otorel Bogopoa.

Haxoxxgenue B ripupogie. CTpoeHHe MOJIEKYJIbl, (pU3ruecKre CBOWCTBA. XUMHUeCKHe CBOMCTBA BOZOPO/A: BOCCTAHOBUTE/bHBIE
(c Oomee 3MEKTPOOTPUIIATE/LHBIMUA HeMeTa/l/laMi, C OKCHUJaMH MeTa/UIOB, THUAPUPOBAHWE OpPraHUUeCKHWX BeleCTB) U
okuc/uTenbHble (¢ Metasviamu I-A u II-A rpymm). [MosnydeHue Bojopoza: B Jiabopatopuu (B3aMMOJENCTBHEM KHCIOT C
MeTaJlylaMH1) 1 TPOMBIILJIEHHOCTH (KOHBepcuel). IIpuMeHeHre BoZopo/a.
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I'anorensnl. DnemeHThl VIIA-Tpymnmnbel — rajioreHsl: CTpOeHUe aTOMOB Y MOJIeKYJI, TaJloreHbI-IIPOCThIe BellleCTBa, COeJUHEeHUs:
CpaBHUTeJIbHAS] XapaKTePUCTHKaA.

[asiorenbl B ripupoje. 3aKOHOMEPHOCTH U3MeHeHHUs (M3UUeCKMX U XMMUUYeCKUX CBOUCTB B VIIA-rpymme: B3auMojelcTBUe
rajioreHoOB C MeTaj/ulaMd, HeMmeTa/lllaMH, CO C/IOXKHbIMU HeOpraHM4YeCKMMHU M OpraHuyeCKMMU BelllecTBamu. [losyuyeHve u
TIpYMeHeHUe rajioreHoB.

CtpoeHre MoJieKy/l1 U (pU3MYecKre CBOMCTBA Tra/JiOreHOBOAOPOAOB. XHMMHUUEeCKHWe CBOMCTBA TajloreHOBOJOPOJHBIX KHUC/IOT:
KUC/IOTHbIE CBOMCTBA, BOCCTAaHOBUTE/IbHbIE CBOWCTBA, B3aMMOJEHCTBUE C OpraHUuecKMMU BellecTBamu. [losyyeHue
rajoreHoBoZ0poioB. ['ayioreHribl. KaueCcTBeHHbIe peakLMKM Ha rajoreHu/j-MOHbI.

Okcuppl xsnopa. Kucimopogcogepskaiye KUCI0ThI Xa0pa. Cou KUCIOPOACOAeprKallux KUCI0T xJiopa. [TonyueHue v npuMeHeHue
Ba)KHEMIIINX KUCTOPOAHBIX COeJMHEHUN XJI0pa.

Kuciopoa. OO0iiast XapakTepuCTHKA 371eMeHTOB VIA-TpyIIIb.

Kucnopo/: HaxoxeHre B IpUpo/ie, moydyeHue (j1abopaTopHbie 1 IPOMBIIIIEHHbIE CIIOCO0BI) ¥ pu3nyecKre CBOWCTBA.
XYMHUYeCKre CBOMCTBA KUCIOPOJA: OKWUC/IWTe/bHbIe (C MPOCTHIMHU BellleCTBaMU, C HU3LIMMU OKCHZJAMH, C OPraHUYECKUMHU M
HeopraHW4YeCKWMU BellleCTBaMU) U BOCCTaHOBUTe IbHBIE (C pTopoM). Ob6acTu IpUMeHeHUsl.

O30H. Haxoxpenue B mpupoge. @Pu3ndeckve U XMMHAUYeCKHe CBOMCTBA 030HA. Ero monyuenwe u npuMmeHeHve. Ponb 030Ha B
>KABOU MPUPOJE.

CTpoeHue MOJIeKYJIbl TIEPOKCHA BOZOPO/ia, ero (husnyeckrie U XUMUUeckre CBOMCTBA (OKUC/UTe/IbHbIE U BOCCTAHOBUTE/ILHBIE).
[TonyyeHve U npuMeHeHHe NEPOKCHUA BOAOPO/a.

Cepa. HaxoxzaeHue cepbl B Tipupojie. BajeHTHble BO3MOXXHOCTHM aTOMOB cCepbl. AJuiOTponusi cepbl. PU3nMUecKre CBOMCTBA
poMOWUecKoli ceppl. XHUMHUECKHe CBOMCTBA Cepbl: OKHC/IMTeNbHBIE (C MeTa//laMM, C BOJOPOJOM U C MeHee
3JIeKTPOOTpHLIATe/IbHBIMU HeMeTas/ylaMM) W BOCCTAaHOBUTe/bHblE (C KUCIOPOJAOM, KUCIOTaMU-OKUCIUTENSIMA), Ppeakluu
JTUCTIPOTIOPIIMOHUPOBaHU (o 1jesiouamMu). [TosryueHue cepbl ¥ 06/1aCTH TIPUMEHEHUS.

CTpoeHre MO/eKy/Jbl U CBOMCTBA CEpPOBOJOpPOAA: (usnueckue, ¢u3MoIorHUecKrie U xumuueckue. CepoBOAOpO, Kak
BOCCTaHOBUTE/Ib, €r0 MnoayueHue u npumeHenue. Cynb@uabl 1 UX XMMHUYeCKre CBOMCTBa. Pacro3HaBaHue Cy/ib(U/I-MOHOB.
CepHUCTBIM Ta3, ero (Qusndueckve CBOWMCTBa, IIOJlydeHHMe U TpUMeHeHHe. XHWMHUUeckue CBoicTBa okcuzaa cepbi(IV):
BOCCTAaHOBHUTE/bHBIE (C KHC/IOPOJOM, OpPOMHOM BOZOM, TepMaHraHaTOM Kajausi W CEPOBOJOPOJOM) M CBOMCTBA KHC/IOTHBIX
OKCHJIOB CO 1jesiouaMu. CepHUCTast KUCI0Ta U e€ COJIU.

CepHblii aHTUAPU/, ero (usnMueckde CBOMCTBA, TOJy4yeHUMe W TIpUMeHeHWe. XUMHUYecKue CBoHcTBa okcuja cepbi(VI), Kak
OKUC/IUTEJISI U TUTIMYHOTO KUC/IOTHOTO OKcuza. CepHasi KUC/I0Ta: CTPOeHUe U (pu3rueckrde CBOMCTBA. XUMHUUeCKHe CBOMCTBA
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pa3baB/ieHHOW CepHOM KUCJIOThI: OKUC/IUTe/IbHbIE 1 0OMeHHbIe M OKUC/IUTe/IbHbIe CBOWMCTBA KOHL[eHTPHUPOBaHHOU. [lomyueHue
CepHOM KHUC/OThI B TIPOMBIIIIEHHOCTH. O6sacTy mpruMeHeHUs1 cepHOW KucaoTbl. Cynbdarbl, B TOM UHCIe W KYTOPOCHI.
I'uapocynbdatbl. Pr3nyeckre U XUMUUeCKHe CBOMCTBA CoJield cepHOW KMC/IOThI. Pacrno3HaBaHue cy/ib(aT-aHUOHOB.

A3or. OOmiass xapakTepucTHKa 3jieMeHTOB VA-rpynmbl. A30T. CTpoeHwe aroma. HaxokzeHue B Tmipupofe. Pusnueckue
cBorcTBa. OKUC/IUTE/IbHBIE U BOCCTAHOBUTE/IbHBIE CBOMCTBA. [lo/iyueHre U MpUMeHeHre a3oTa.

CTpoeHue MOJeKY/bl aMMHakKa, ero gusndeckre cBoiicTBa. O6pa3oBaHre MeXMOJIEKY/ISIPHOM BOJOPOAHOMN CBSI3U. XUMHUECKHe
CBOMCTBA aMMMaKa KakK BoccTaHoBWTess. OCHOBHBIE CBOMCTBA aMMMaKa KakK 3/IeKTOHOAOHOpa. Komruiekcoobpa3zoBaHue C
yyacTMeM aMMMaka. B3aumojeilicTBHe aMMMakKa C OpraHMUYeCKMMM BeIlleCTBaMM U C YIJIEKUCIbIM ra3om. IlonyueHue u
rpuMeHeHUe aMMUaka. Cojid aMMOHMSI: CTpOeHHe MOJeKy/1, (pru3ndecKre U XMMUUeCKre CBOWCTBA, IPUMeHeHHUe.
Coneobpasytoiue (N,Os, NO,, N,Os) u Heconeobpa3yromue (N,O, NO) okcugel. VIx cTpoeHue, dbu3nueckue U XUMUUECKHe
CBOMCTBA.

A3oTHCTasg KUC/IOTa U €8 OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHAs [JBOMCTBEHHOCTb. C0J/Id a30TUCTOM KUCJIOTbI — HUTPUTBIL
CrtpoeHure MoJieKyJibl U (pH3UUeCKUe CBOMCTBA a30THOW KUC/IOThL. Eé Xumuueckue CBOWMCTBA: KMC/IIOTHbIE U OKUC/IUTE/bHbIE B
peaklysxX C MeTa//laMU U HeMeTa/lJlaMH, Peakliid CO OPraHuueCKUMU U HeOpraHuyeCcKUMU coeluHeHusIMU. [losiydeHre a30THOM
KWAC/IOTBI B TIPOMBIIIIEHHOCTH U JlabopaTopuu U eé mpuMeHeHue. HuTpatbl (B TOM uuc/ie W CeIUTPbI), UX (U3NUECKHe U
XMMHUEeCKHe CBOKCTBa. Tepmuueckoe pasyioxkeHre HUTPAToB. [IprMeHeHrie HUTPATOB.

®ocdop. CtpoeHue aToma 1 aioTponus Gocdopa. Pusnueckre CBONRCTBA a/JIOTPOITHBIX MOAMGMUKALIUM U UX B3aUMOIIepeXO/bl.
Xumuueckre cBoMcTBa ¢ocdopa: OKUC/IMTENbHBIE (C MeTa/l/laMH), BOCCTaHOBUTE/bHBIE (C 0oJiee 3/1eKTPOOTPULIATETbHBIMU
HeMeTa/l/laMH, KMC/IOTaMU-OKUCTUTeISIMH, O€PTOIeTOBOM COMbI0) U TUCTIPOTIOPI[MOHUPOBaHUS (Co 1enouamu). HaxoxzaeHve B
TpUpo/ie U ero nojsyyeHue. @ocuH, ero CTpoeHUe U CBOMCTRA.

Oxkcuapl docdopa(lll) u (V). DocdopHble KUCIOTHL, UX (PU3NUECKHe U XUMUUYECKHe CBOWMCTBa. [lonyueHue W TNprUMeHeHHe
optodocdopHoli kucnoTbl. Comu opTodocHopHO KUCIOTHI U UX IPUMEHEHHe.

Yrnepoj. Yrnepon — snemeHT [VA-rpynnbel. A/JIOTpOIiHble MOAU(UKALIMM YTIepo/ia, UX MoJjyyeHre U cBoucTBa. CpaBHeHHe
CBOMCTB a/iMa3a U rpadura.

XUMHUeCcKre CBOMCTBA yrjiepofia: BOCCTAHOBUTE/bHbIE (C TajloreHaMH, KMCI0PO/IOM, CepOM, a30ToM, BoAou, okcruaoM Meau(1l),
KUC/IOTaMU-OKUC/IUTE/ISIMA) U OKUCUTe/bHbIe (C MeTas/ylaMU, BOJIOPOZIOM U MeHee 3/IeKTPOOTpHULIaTe/TbHBIMU HeMeTasljlaMH).
Yriepoz B ripupoze.

Oxkcup yrnepoga(ll): ctpoeHue MoJieKyJibl, CBOMCTBA, MOJyYeHUe U TIPUMEeHeHHe.

Oxkcup yrnepoga(IV): ctpoeHre MOneKy/ibl, CBOMCTBA, MOTyUeHUe U IPUMEHEeHHe.
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YronbHast KUC/IOTa U e€ Cconu: KapOOHAThI U TUIPOKapOOHAThI, — WX TIpe/ICTaBUTe/A 1 TIPUMeHeHue.

Kpemuuid. Kpemnuii B ipupo/ie. [TosiyueHre u npruMeHeHue KpeMHUs. Pr3nueckre U XUMUUeCKHe CBOMCTBA KPUCTA/I/IMUECKOTO
KpeMHHUsI: BOCCTAaHOBUTe/IbHbIE (C rajloreHaMU, KUC/I0POJ0M, PaCTBOPaMU 11je/louei U MJIaBUKOBOW KUC/IOThI) U OKUC/IUTE/IbHBIE
(c metaiamm). Okcug kpemuusi(IV), ero cBorictBa. KpeMHueBasi KucioTa v eé coyid. CUMKaTHasi IPOMBIIIIEHHOCTb.
HNemoucTpanuu. [TonyueHue Bogopoza u ero cBorctBa. Kosnekuumsi «['anoreHsl — npocTeie BelecTBa». [lomydeHue xjopa
B3aMMO/IeICTBUEM MepMaHraHaTa Kajausi C COJITHOU KUCIOTOM. [TomydueHne COMSTHOM KUCIOTHI U eé CcBOMCTBA. OKUCIUTENBHBIE
CBOMCTBa XJIOPHOM BOJbI. OTOe/uBarolljee [elCTBHE >KaBe/ieBOW BOJbI. ['OpeHMe CIUYKH. B3phIB TeTapbl WM MMHUCTOHOB.
[TonyueHre KUCIOpPOAA pa3/ioKeHHWeM TepMaHraHata Kaius U HUTpaTa Hatpus. [lonyueHre OKCHUIOB M3 TIPOCTBIX U CA0XKHBIX
BerjecTB. OKHC/IeHHe aMMMaKa C TIOMOIIbIO MH/MKaTopa U 6e3 Hero. Pa3jiokeHue TepoKcHzia BOJOPO/A, €ro OKUC/IUTE/bHbIe
CBOMCTBA B peaki[uu C TUApokcu oM >kene3a(ll) u BocCcTaHOBUTeTbHBIE CBOMCTBA C KMC/IBIM PaCTBOPOM IepMaHraHaTa Kajusl.
l'openue cepbl. B3auMopeicTBUe cepbl C MeTa/ylaMd: aalOMUHKWEM, LMHKOM, >kKejie3oM. [lonmyuyeHue cepoBoAopoja
Y CEPOBOJIOPOIHOM KHUCIOTHI. JloKa3aTenbCTBO Hanuuus CyJ/b(Pua-hoHa B pacTtBope. KauecTBeHHble peaklMM Ha Cyab(pUT-
aHuoHbl. CBOMCTBa CepHOM KUCIOThl. KauecTBeHHble peakluM Ha CyJb(@UT- U CyibdaT-aHuOHbl. Cxema MpPOMBILIIEHHON
YCTAaHOBKHU (PPaKI[MOHHOW MeperoHKy Bo3ayxa. ITosiyueHre U pas/io)keHUe XJ0pyJa aMMOHHsl. KauecTBeHHasi peakiysi HA UOH
amMmoHus. [lonyuenve okcuga aszora(lV) peakuver B3auMOZEMCTBUSI MeOW C KOHLIEHTPDUPDOBAHHOM a30THOW KHC/IOTOW.
B3aumogeiictBue okcuga aszora(lV) c Bomoil. Pasno)keHue HUTpaTa HaTpusi, ropeHHe 4épHOro ropoxa. ['opeHue ocdopa,
pactBopeHue okcuza docdopa(V) B Boge. KauecTBeHHast peakiiys Ha (ocdar-aHuoH. Kosnekijusi MUHepaabHbIX yA00peHui.
Konekiysi TIpUPOIHBIX COeIMHeHUH yriepoja. Kpucrammueckye peléTKy anMasa U rpadura. Agcopbuums okcrga aszora(lV)
aKTUBHMPOBaHHbIM yryiem. BoccraHoBnenue okcupga meau(1l) yriem. O3HakomeHve C KOJUIeKI[MeW MPUPOAHBIX CUIUKATOB U
MPOAYKIMeH CUTMKAaTHOW MPOMBIIIIEHHOCTH. [TonyueHrie KpeMHHUEBOUM KHUC/IOThI B3aUMO/IECTBHEM pacTBOpA CU/IMKaTa HaTpUs C
CUTbHOM KUCJIOTOM, paCTBOPEHHEe KPeMHUEeBOW KUC/IOTHI B I[E/I0UU, pa3/ioKeHHe MPYU HarpeBaHUM.

JIabopaTopHbie onbIThl. KauecTBeHHbIE peakI[My Ha rajoreHu/1-MoHbl. O3HaKOM/IEHHE C KOJIeKIMeM TIPUPO/HBIX COeuHeHUH
cepbl. KauecTBeHHass peakuusi Ha Cy/iab(dar-aHuoH. [losyueHue yryieKMC/IOro rasa, B3auMMOJeWCTBUE MpaMopa C COJISTHOM
KHUC/IOTOM U MCCIe/JoBaHUe ero CBOMCTB. KauecTBeHHasi peakijys Ha KapOoHAT-aHUOH.

IIpakTuueckas pabora 10. [TosyueHre OKCHU/JOB HEMeTa/JIOB U MCC/IefloBaHKe UX CBOMCTB.

IIpakTuueckas pabora 11. [TosyueHue ra3oB U UCC/eJOBaHNE UX CBOMCTB.

TEMA 8. METAJUJIBI (33 u)

IIlenounbie MeTaaibl. [10/10)KeHMe 11]e/IOUHBIX META/I/IOB B MEPUOIUUeCKOU cucTeMe 3y1eMeHTOB [I. V1. MeHienieeBa U CTpoeHue
WX aTOMOB. 3aKOHOMEDHOCTHU H3MeHeHUs] (PU3NUeCKUX U XMMUUeCKUX CBONCTB B 3aBUCMMOCTH OT aTOMHOTO HOMepa MeTasila
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(u3MeHeHMe TVIOTHOCTH, TeMriepaTyp TJIaB/ieHust U KUTIeHHs1, peakiuii ¢ Bogoi). EauHuuHoe, ocobeHHoe U 001ijee B peakLUsx C
KUC/IOPOZIOM, [pPYyTUMH HeMeTa/UlaMM, >XUAKUM aMMHUaKOM, OpraHWYeCKMMH M HeOpraHWuyeCKUMU KUCI0TaMU U .
coevHeHUsAMU. HaxoxkeHue B pUpo/e, UX IoJlyyeHre U IpUMeHeHue.

Oxkcuppl, UX nosyyeHre U cBoucTBa. LIlénoum, ux CBOMCTBA U MPUMEHEHUe.

CoJiy 111e/I0YHBIX MeTa/lJIOB, UX MpeJCTaBUTe/IU U 3HaUeHUe.

Meta/uibl IB-rpynmnbl: Meab 1 cepedpo. CTpoeHre aTOMOB MeZiu U cepebpa.

dusnueckre 1 XMMUUECKHe CBOMCTBA 3TUX MeTaJIOB, UX TOyUeHHe U TIpuMeHeHre. Meib 1 cepeOpo B MPUPOJE.

CaolicTBa U pUMeHeHUe BaxkHeMmx coeanHeHui: okcuzioB meau(1) u (I1), cepebpa(l); coneit meau(1l) (xmopuga u cynibdara) u
cepebpa (pTopuza, HUTpaTa, XpoMara U allerara).

bepuiiii, Mariii U ié/iouHo3eMe/ibHbIe MeTa/lIbl. [lo/ioKeHre B mepuoinueckou cucteme 3eMeHToB [l. V1. MeHzeneeBa
U cTpoeHuss aToMoB MeTa/ioB IIA-rpynmel. HaxokgeHue B Tipupojie, moJjiyyeHue, (u3nueckhe M XHMHUUeCKHWe CBOMCTBa,
TpYMeHEeHUe IEI0UHO3eMeTbHbIX METa/VIOB U UX B)KHEMIIINUX COeJUHEHUN (OKCHU/IOB, TUIPOKCUOB U COJIEN).

BpemeHHasi ¥ TTOCTOsIHHAS XKECTKOCTb BO/IbI U CTIOCOOBI yCTpaHeHUsT KaXK/I0TO U3 TUMOB. VIOHUTHI.

Iunk. [TonoxxeHue B nepuoauueckoi cucteme snemeHToB 1. VI. MeHiesieeBa U CTpoeHHs1 aTOMOB LIMHKA. Ero ¢usuueckue u
XMMHUeCKre CBOMCTBa. HaxoxxieHre B Ipupo/ie, MoyuyeHre U NpUMeHeHre LIMHKaA.

Oxkcupi, TUAPOKCU[ ¥ COJIU LIMHKA: UX CBOMCTBA U MPHUMEHeHUe.

Anrovmunun. [lonoxeHue B nepuoaudeckou cucteMme s31eMeHTOB [I. V1. MeHzieneeBa U CTPOEHUs aTOMOB amtoMuHHUS. Ero
du3mMueckre U XuMu4eckue cBovictBa. HaxoxaeHve B npyupoze, nojiydyeHue U IpuMeHeHue aTlOMUHUS.

Okcuzi, TUAPOKCUA, U COMU aTtOMUHUS (B KOTOPBIX Q/JFOMHHUM HaxXxOJUTCS B BUJle KaTWUOHA W aJFOMMHAThI): UX CBOWCTBA U
ripuMeHeHue. OpraHuueckrie CoOeJUHEeHUs aTFOMHAHUS.

Xpowm. TlonoxeHve B nepuouueckou cucreme 3aeMeHToB 1. V1. MeH/iesleeBa ¥ CTpOeHUs] aTOMOB XpoMa. Ero ¢gusuueckve u
XHMMHUecKre CBOMCTBa. HaxoxkieHue B TIpuUpo/ie, IoyueHre U IpUMeHeHre Xpoma.

CBoUCTBa, TOMyueHHWe W TpPHMeHeHVe Ba)KHEeMIIUX COeJVHEeHUs XpOMa: OKCHAOB U THUJPOKCHUJIOB XpOMa, JUXPOMAaTOB M
XpOMAaTOB L1IeJIOUHbIX MeTal/IOB.

3aBUCHMOCTb KHCJOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUAPOKCUAOB XpOMa OT CTeleHW ero OKWCJIeHUs. XpOMaTbl U
AVXPOMaThl, UX B3aUMOIIepex0/ibl U OKHUC/IUTE/IbHbIe CBOUCTBA.

Maprasnern. [lonoxeHve B mnepuoguuyeckour cucreme siemeHTOB /[l. V1. MeHzeneeBa u CTpoeHusi aTOMOB MapraHua. Ero
bur3nueckue U XuMHUueckKue cBoiicTBa. HaxoxxieHue B prpo/ie, MoJjiydeHre U pUMeHeHre MapraHiia.
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[TonyyeHve, CBOMCTBa M TIpMMEHEHWE Ba)KHEMIIMX COeJWHEHWM MapraHija: OKCHUJOB W THUJPOKCHIOB, CONeld MapraHija B
pasMuHoM cTereHn okuciaeHus. Comv maprasua( VII), 3aBUCMMOCTb UX OKUC/IUTENIBHBIX CBOKMCTB OT CPeJibl paCTBOPA.

XKene3o. [TosioxkeHue B mepuoguueckoit cucteme 31emeHToB [1. V1. MeHiesieeBa U CTpOeHHsl aTOMOB >KeJie3a. Ero ¢usuueckue u
XUMHUecKre cBorcTBa. HaxoxaeHve B mipupojie, mojiyyeHre (4yryHa U CTajid) U NpUMeHeHue xene3a. [lonyueHve, CBOKMCTBa U
TipuMeHeHune BakHeUlmx coeguHenuit xxenesa(Il) u (III): okcugos, ruipoKCUAOB, coseld. KoMmieKCHbIe coeIMHeHHs »KeJie3a.
HMemoncTpanuu. OOpa3iibl Ie/I0OYHBIX MeTas/uIoB. B3anMoelicTBHe I[e/IOUHBIX MeTas/VIOB C BOZAOW. Peakiusi oKpallvBaHUS
TJIaMeHH COJISIMU T1Ie/IOUHBIX MeTasiioB. O0pa3iibl Meta/ioB [IA-rpymmel. B3anmogelicTBre Kasblivs ¢ BooM. ['opeHre Maraus B
BOZIe M TBEDJOM YTeKHUC/IOM Ta3e. KauecTBeHHbIe peaki[id Ha KaTHOHBI MarHus, Ka/blys, Oapus. PeakI[uu OKpalldBaHUS
nameHu consiMu metasioB ITA-rpymnmel. [TonyuyeHue »KECTKOWM BOABI U yCTpaHeHHUe >KECTKOCTH. [lonyueHre u McciefjoBaHUe
cBorictB ruapokcuzaa xpoMa(Ill). OkuciuTe/nbHbIe CBOMCTBA AUXpoMara Kaaus. OKUC/IUTe/IbHble CBOMCTBA MepMaHraHaTa Kasusl.
JIaGopaTopHbIe onbIThl. KauecTBeHHbIe peaki[My Ha KaTUOHBI Meiu U cepebpa

[TonyueHne ¥ wucciefoOBaHWe CBOUCTB TMAPOKCHAA LIMHKA. B3aMMogencTBUe amrOMUHMSL C paCTBOPAMHM KHUC/IOT U LIe/I0YEeN.
[TonyueHne ¥ u3yuyeHre CBOMCTB I'MAPOKCHZA amtoMuHus. Kosmekius jxkenne3ocofep Kaliux pyz, 4yryHa U craau. [lomydyeHue
HepaCcTBOPUMBIX TUIPOKCHU/IOB KeJie3a U U3yueHre UX CBOUCTB. [TonmyueHrie KOMITIEKCHBIX COeZJMHEeHUN KeJle3a.

IIpakTHueckas padora 12. PeiieHne 3KcriepuMeHTa/IbHBIX 33/jau 110 TeMe «[lo/yueHre coe[uHEeHWM MeTaslIOB U UCC/Ie[JOBaHMe
VX CBOMCTB».

IIpakTuueckas padora 13. PemeHue sKcriepyuMeHTabHBIX 3a/lau 110 TeMaM: «MeTamib» U «HemeTanmbi».
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TeMaTHuecKoe IIJIAHMPOBaHHe Kypca OPraHM4yecKoi XUMHUHU COCTaBJ/IEHO U3 pacyéTa 5 U B Hejie/io, T. e. Ha 170 4 B rop.

Opranunueckas xumus. 10 kacc

54

Tema ypoka

MN3yyaemsbie BOIIpOCHI

Bujbi
JeATeTbHO
cTH
o0yuaromu
xcs

Peanu3anus KajeHAApPHOro
IU/IaHA BOCIIMTATe/ILHOM
padoThI
paboueii mporpaMmbI
BOCIIMTAHHUSA

18

TEMA

1. HAYAJIPHBIE IIOHATUA OPTAHUYECKON XUMUN

IIpegmet
OpraHuYecKou
xumur. OpraHuuecku
e BelllecTBa

Uro wn3yuaeT opraHuueckas Xxumus. KpaTKuil oyepk pa3BUTHS
opraHuyeckoil  xumud. CpaBHeHMe  HeOpraHMuYeckKux |
opraHuyeckux BerjectB. CrocoOHOCTBIO aTOMOB yrjepoja
COeJUHATbCS B pas/iMuHble Llenu. YTIJeBOJOpPOAbl M HUX
nipou3BojHble. [loHATHe 0 3amecTHTeNTE.

. Konnekiys opraHMuecKux BellecTB, MaTepuasioB U HU3Je/nil U3
HUX

CpaBHHBAaTh
OpraHuueck
ue

1 HeopraHu
Yyeckue
BellleCTBa |
apryMeHTHD
0BaThb
OTHOCHUTEJTb
HOCTb
JleJieHust
XUMHHA  Ha
opraHuYecK
yi0

1 HeOpraHU
YeCKyHo.
OrnuceIBaTh
OCHOBHbIE
3Tarlbl
pa3BUTHS
opraHuYecK
Ol XUMMH.
OOBACHATD
MHOroobpas3
ue

MexyHapO/IHbII
IPaMOTHOCTH

JleHb

VHdopmalioHHas MUHYTKa
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OpraHuuecK
1704
COeVHeH!
i
CII0CcoOHOCT
B0 aTOMOB
yriaepoja
COeUHATEC
A

B Pa3/InUHbI
e LIeru.
Xapakrepus
0BaTh
[IOHATHE
«3aMeCTUTe
JIb»

Teopus cTpoeHus
OpraHUyYeCcKHUx
coeIMHEeHUM

A. M. bytneposa

[Tousatue BameHTHOCTU. PaGoTel @. A. Kekyne. Ponp A. M.
ByTtnepoBa B CO3JaHWM TeOpUM CTPOEHHSI OpPraHUYeCcKUx
coeyHeHUM. Eé 0CHOBHbBIE T10JI0’KEeHUSI.

[TprunHbI MHOTo00pasus OpraHuuYecKux CoeZIMHeHUI:
oOpa3oBaHWe OJWHAPHBIX, ABOMHBIX W TPOWHBIX CBS3el MeXIy
aromamu yriepoga. Msomepus.
OMnupuueckas, MOJIeKy/IsIpHasg U
OpraHUYeCKUX COeUHEeHUN.

J. IlapocrepxHeBble U 00bEMHBIE Mozemu (Mogenu CTioapTa—
Bpurneba) 3TaHoa 1 JuaTHIOBOTO 3¢upa, OyTaHa 1 n300yTaHa.
B3aumogencTBue HaTpusi C 3TaHOJIOM; OTCYTCTBHE
B3aUMO/IeHCTBUS C AUITUIOBLIM 3(MpOM

CTPYKTypHasi  (hopmy/ibl

Paznnuats
TIOHSATHS
«BaJIeHTHOC
Tb» u
«CTereHb
OKHCJ/IEHUS»

Xapakrepus
OBaThb
OCHOBHBIE
TpeJroChLI
KU
CO3/laHus
Teopuu
CTPOEeHUs
OpraHvyeck
HX
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coeIMHeHU
U U pomnb
A. M. bytn
epoBa B
HeW.
Dopmynupo
BaTh
OCHOBHBbIE
TIOJI0XKEeHUsI
TeopUuun
XUMHYECKOT
0 CTpOeHHUs
Y WITIOCTPU
poBaTb  HUX
rpruMepamMu

OOBSICHATD
SIBJICHHE
H30MepUn u
CBOMCTBa
130MepoB
Ha OCHOBe
UX
XUMHUYECKOT
0 CTpOEHWUSI.
3anuceIBaTh
IMIUpPHUYEC
KYIO,
MOJIEKYISIP
HYHO0 U
CTDYKTYypHY
10 hopMyJIbI
OpraHuueck
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nx

CoeZIMHEeHU
H.
Konuenuus CTpoeHne aroMa yryiepoja: S- W p-opbuTany, TWMNbl WX | XapakTepus
rubpuAr3aLu rubpuU3aIvy. 0BaTh
aTOMHBIX opbutaneii | O6pa3oBaHue KOBa/leHTHBIX HOpPMaJIbHO
ONeKTpOHHasi M 3/eKTPOHHO-rpaduueckass (opMy/bl aToMma | e v
yriepoja. BO30YyXAEH
J. Ilapocrep>kHeBble M 00BEMHBIE MOZe/NM MeTaHa, STHJIEHAa | Hoe
v aueTuseHa. Mojenb OTTanKuBaHWsS THOPHUAHBIX OpOHTanei | COCTOSHUS
(ZeMoHCTpaLms C TIOMOLBIO BO3/YLLIHBIX 111apOB). | aTOMOB
HemoHcTpanionHas Tabnuna «Pa3niyHble ruOpUHbIE COCTOSIHUSL | XUMUYECKH
aToMma yrjiepoza» X
3/1eMEeHTOB

Ha rpuMmepe
aToMa
yrjaepopa.
Ortpaxartb
3TH
COCTOSTHUSI
C TIOMOII[bIO
3JIeKTPOHHO
" u
3/IeKTPOHHO
rpaduuecko
1 opmy..
OnuceiBaTh
obpa3oBaHu
e 0o- u -
CBs3el B
MoJieKyaax
OpraHuYecK
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ux
coeIMHeHU
" C
O/IMHapHBIM
H,
JIBOMHBIMH
u
TPOWHBIMU
CBS35IMU.
YcraHaBnuB
aThb
B3aHMOCBSI3
b MeXIy
BaJ/IEHTHBIM
u
COCTOSIHUSIM
u aToma
yriaepoja u
reoMeTpuen
MOJIEKY T
opraHuYecK
ux
coeIMHeHU
4]

/3

Knaccudukanus
OpraHUuecKux
coeIMHEeHUM

Knaccudukaiusi 1o 37€MeHTHOMY COCTaBY: YIJIEBOJOPOJbI,
rajioreH-, a3oT- W  KHUCJIOPOJCOZep)Kallliie  OpraHuYecKue
COeZIMHeHUsI.

Knaccudukaiusi 10 CTPOEHHIO — yIJIePOJHOTO  CKeJjeTa:
alMK/IMUecKue W LUK/IWYecKue  (KapOOIMK/IMuUeckne |
reTepOLUK/IMYeCcKre) OpraHuuecKre BeljecTBa.

Knaccudukaiusi  yrineBofiopofioB:  mpefienbHble  (ajJikaHbl U
LUK/I0A/IKaHbl), Herpeje/ibHble (a/KeHbl, aJKWHBI, a/lKaJHeHbl),
apeHbl.

Knaccuduig
1pOBaTh
opraHuYecK
ve
coeIMHeHUsT
1o
pa3/IMYHbIM
OCHOBaHUs
M: 1o
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Knaccudukaiiuss opraHAyeckKux COeJUHEHWM 110  HaIuuuio
(GyHKIMOHAMBHBIX ~ TPyNn  (TUAPOKCWIbHAs, KapOOHW/bHaS,
KapOOKCW/IbHAsi, ~ HUTPOrpymma,  amMuHorpymma).  CIUpTHL
Anbperuzpl. Ketonbl. KapboHoBbLIe KHC/IOTEL. HUTpOCOeuHEHMS.
AMUHBI.

JI. OOpasiibl OpraHUYecKUX COeJUHEHHM Ppa3/MUHBIX K/IacCOB.
Mopem OpraHuyecKux coeIMHeHU C pas/IMuHbIMU
¢dbyHKIMOHAMBHBIME ~ rpynmaMy.  O6obifaroijast  Tabsuria
«OCHOBHBI€E K/IaCChl OPraHUYeCKUX CoeJMHEeHUN»

3/IeMeHTHO
My COCTaBy,
1o
CTPOEHUI0
yT7epojHOT
0 CKesleTa,
1o
HaIUuKIo
(byHKI[MOHa
JIbHBIX
TpYTIIL.
Knaccudwig
HpOBaTh
yIJ1eBOZI0PO
JTBL: 1o
KpaTHOCTH
CBSI3U U TIO
HaIUuKIo
LUK/IA.
Onpepensrt
b
TIPUHA/ITIEX
HOCTb
OpraHuueck
oro
coelHeHUs
K TOMY WU
WHOMY THUITY

W/ KJ1accy.
[TpuHLMIIBL [TonatTne o0 xumuueckon HoMeHksatype. Howmenknarypa | CpaBHMBaTh
HOMEHKJ/IaTypbl TpUBMaJIbHas (MCTOpUUECKas) U paLiiOHa/IbHasl. paLoHaibH
OpraHUyYeCcKHux MexnyHapoHass HOMeHK/IaTypa OpraHMYeCKUX COeAUHEeHWH — | VIO

CoeJlJMHeHUM IUPAC. TlpyHLMOBI COCTaB/IeHUs Ha3BaHWs OPraHUYecKoro | HOMeHKJIaT
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coesrHeHus 1o HoMeHksatype IUPAC. ypy U
. Tabmuiel «Ha3BaHWs aJKaHOB W a/IKMJIBHBIX 3aMeCTHTesei», | HOMeHK/IaT
«OCHOBHBI€e KJ/1aCChl OpraHUUeCKUX COoeZJMHEHU» ypy IUPAC.
HaseiBathb
opraHvyeck
ve
coeIMHeHUs!
B COOTBETCT
BUM C
TIPUHLMIIAM
u IUPAC u,
HaobopoT,
3arucbIBaTh
thopmy bl
opraHuyeck
150:¢
CcoeIMHeHU
U 1mo wux
Ha3BaHUsIM.
Knaccudukanus [TousaTHe o cybcTpaTe U peareHte. Knaccudukanuys peakiuii o | CpaBHUBATh
peaxkLuu B CTPYKTYPHBIM H3MeHeHUsIM BelleCcTBa: IpUcoeJuHeHUs (B TOM | Kiaccuduka
OpraHUuYecKOM XMMUU | Uuc/ie  TOJMMepU3aluM,  OTLeIIeHus  (3/1eMeHUpOBaHus), | LU0
3aMellleHUs] U U30MepU3aLvu. peakiu B
[ToHATHE O TOMO- Y TeTepOJMTUUECKOM pa3pbiBaXx KOBAJEeHTHOW | OpraHhvyecK
CB$I3H, 5/1eKTpo(QUIax U HyK1eopuiax. ou
Knaccugukanyss peakiuii MO THUIY peakLMOHHBIX YacTHULL: | U HeOpraHu
pajivKasbHble, 371eKTPOQUIbHbIE U HyKIeo(huIbHbIE. Yyeckou
Knaccugukanys peakuyii 1Mo M3MEHEHUIO CTeleHel OKUC/IeHUS: | XUMUMU.
OKHCJIEHUS1 ¥ BOCCTaHOB/IEHUSI. Ornpepensat
Knaccugukarys peakiui 10 YaCTHBIM MpU3HaKaM: | b TUM U BU[
rajloreHMpoBaHWe UM JerajloreHupoBaHue,  TUAPUPOBaHHE | XUMUUECKO
U [leriipupoBaHue, rujjparalnuu U JleTujipaTalyy, | i peakLuu
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ru/iporajoreHUpoBaHue U JieruporajoreHupoBaHue.
. TopeHre MeTaHa WU TIPOTIAH-OyTaHOBOW CMeCH W3 ra30BOM
3@KWTa/KU. B3pbiB cMecu MeTaHa c xyiopoMm. Ob6ecliBeurBaHMe
OpoMHOM BOZBl 3TWIEHOM. [lerosiimMepr3aliusi TOJUITHIEHA.
[MTonyyeHue sTU/eHa Jerujparaljyeii sTaHosa

C yuacTuem
opraHuYecK
UX

BellleCTB.
Habnronath
U
OITHCHLIBATh
JleMOHCTpaI|
WOHHBIN
XUMHUYECKU
H
9KCITleprMeH
T

[IpakTrueckas
pabora 1

KauecTBeHHbIV aHa/M3 OPraHUYeCKUX COeIUHEHUN

Co0bmro1aTh
rpaBu/ia
TEXHUKH
6e3omacHoC
TH npu
pabore ¢
nabopaTopH
bIM
obopyoBaH
uem,
HarpeBaTes
bHBIMH
nipubopamuy,
XUMHYECKH
MH
peakTUBaMu

OKOHOMHO
u
9KO0JIOTHUYeC
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KU
IrPaMOTHO
obparrarscst
C HUMH.
Uccnegosat
b CBOMCTBa
OpraHuyeckKk
Ux
BeII[eCTB.
HabmonaTte
XUMUYECKH
e sIBJIeHUsT ¥
¢ukcupoBaT
b
pe3y/ibTaThl
Habr0JeHu
i.
Dopmynupo
BaTh
BBIBO/IbI Ha
HX OCHOBE

O06006111eHME

Y CUCTeMaTu3aLys
3HaHWUU M0
KJIaCCU(PUKALIUU

Y HOMEeHKJIaType
OpraHUueCcKux
COoeIMHEeHUM

BeimosiHeHHe TecTOBBIX 3ajaHuii. PeleHune 3a7au Ha BBIBOJ,
(hopMyJ1 opraHuuecKux coefivHeHUH. [T0ArOTOBKA K KOHTPOJIBHOM
pabore.

JI. I3roToBneHe Mojesnield MOJIeKyJ/1 Tipe/iCTaBUTes el pa3uuHbIX
K/IaCCOB OPraHUYeCKUX COeAUHEeHUM

BbInoHATE
TECThI U
YIIPa&)KHEHU
s, pellaTh
3alauu  TI0
Teme.
ITIpoBouTH
OLIeHKY
COOCTBEHHBI
X
JIIOCTY)KEHU
u

WudbopmaiimoHHasi MUHYTKa
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B YCBOEHUU
TeMBI.
KoppekTup
OBaTb CBOU
3HaHUSl B

COOTBETCTB
uu
C TUIaHUpye
MBIM
pe3ybTaTo
M
1 KonTposbHas pabota 1 no Teme: «Kiaccudbukaiys 1 HOMEHK/IaTypa OPraHuYecKuX COeTMHEeHUN»
9 TEMA 2. TIPEAEJIBHBIE YIVIEBOJOPO/bI
2 AJIKaHbI: CTpOeHUe OJIeKTPOHHOE U NPOCTPaHCTBEHHOe CTPOeHUe MOJIeKy/Ibl MeTaHa. | XapaKTepus
MOJIeKYJI, ["oMoiornueckuii psif alkaHOB U UX U30MepUs. 0BaThb
rOMOJIOTUUeCKUN psf, | IIpocTpaHCcTBeHHOE CTpoeHHe MOJIeKY/l ankaHOoB (B TOM UHMC/e U | 3JeKTPOHHO
H30Mepus KoH(opMephl). e u
Y HOMEHKJIaTypa Homenknarypa ankaHOB. MIPOCTPaHCT
. HlapocTepykHeBble Mozienv MOJIEeKYJI aJIKaHOoB [i/Is1 | BEHHOe
WITIOCTpALu  cBoOOAHOTO BpaieHusi BOKpyr cBsisu C—C, | cTpoeHne
a Tak)Ke 3aC/IOHEHHOM U 3aTOPMOXKeHHOUM KOH(hOpMalUii 3TaHa. MOJIeKYJI

JI. I3roToByieHre TiapaHUPOBAHHOW OyMmaru, WCIbITaHUE eé
CBONCTB (OTHOILIEHHE K BOjle U YKUDY)

MeTaHa H
ero

TOMOJIOTOB.
OnuceiBaTh
rOMOJIOTHYe
CKUM  psfi
aJIKaHOB.
Pazmuuats
rOMOJIOTH U
HU30Mephbl
aJIKaHOB.
Ha3biBaTh
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dJIKAHBbI B

COOTBETCTB
uu C
rpaBUIaMU
HOMEHK/IaT
YPEI
IUPAC.
Pa3zniuats
[ePBUYHBIM,
BTOPUYHBIH,
TPETUUHBIN,
YyeTBepTUYH
bII  aTOMBI
yriepoja
Crioco6bl  mosiyuenusi | [IpombIlieHHble  CITOCOOBI  TIOyUeHUsI  a/IKaHOB:  KPEKUHT | XapaKTepwu3
aJIKaHOB He(TeNpOAYKTOB,  peaklysi  aJKWIMPOBaHUs,  IOJyueHUe | OBaThb
CHHTEeTUYeCcKoro OeH3WHa, HarpeBaHWe yTrjepoZia B aTMocdepe | OCHOBHbIE
BOZIOpPOJa. MIpOMBILLLIe
JIabopartopHele CrocoObl TIOyueHUsl alKaHOB: peakuysi Bropiia, | HHbIe u
MUPOSN3 Comell KapOOHOBBIX KWCJIOT CO IeJiouaMH, TWApoau3 | 1abopaTopH
Kapbuzia antoMUHUS. b€ CIIOCO0ObI
J. [TonyueHne MeTaHa U3 alleTaTa HaTPUsl U TUJPOKCU/A HATPUST | TOJIyUeHUs
alKaHOB.
CgolicTBa akaHoB M | du3nuecKrie CBOMCTBA a/IKAHOB. YcraHaBnvB
VX NIpUMeHeHHe B3aumHOe BIMsHMeE aTOMOB B OpPraHMYeCKUX  MOJeKyJax. | aTb
[Tono>xuTenbHBI M OTpULIATETbHBINA UHAYKTHUBHBIE 3(D(EKTHI. 3aBUCHMOCT
[IporHo3 peakIMOHHOW CIIOCOOHOCTH  anKaHOB. MeXaHW3M | b MeXay
peakiuii paJYKaJbHOrO 3aMelleHHs. Peakiuu paJuKaabHOrO | KOJIMYeCTBe
3aMelleHus:  TajJoreHupoBaHWe W HUTpoBaHMe. Peakluy | HHbIM
JerujpupoBanus. Peakiuu okucieHusi. [lpyrue peakiuM C | COCTaBOM
paspylleHreM yIJIepofHOW Lenu. IIprMeHeHue ankaHOB Ha | MOJIEKYJI

OCHOBE CBOMCTB.

d/IKAHOB U
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. BugeodparmeHTsI 51 crangpl, W/TFOCTPUPYIOLLIe
VHAYKLUOHHBIN 3((}eKT, reMOMUTUUeCKHN pa3pblB KOBa/leHTHOU
CBsI3M, CBOOOJHO-pa/IMKa/IbHBI MeXaHW3M peakluii 3aMelleHusl.
lopeHne MeTaHa, TpOMaH-OyTaHOBOM cMecH, TmapadguHa B
yC/OBUSIX M30bITKA U HEJOCTaTKa KHCI0poja. B3peiB cmecu
MeTaHa C Bo3AyxoMm. OTHOIleHWe MeTaHa, MporaH-0yTaHOBOMN
cMecH, 6eH3rHa K 6pomHOI Bojie U pactBopy KMnO..

JI. OGHapy>KeHHe BO/Ibl, Ca)kKH, YIJIEKUCJIOTO ra3a B TMPOAYKTax
rOpeHus CBeur

ux
dbusnyecku
MU
CBOMCTBaMH

Nnnroctpup
0OBaTh
repexo/
KO/TNUYeCcTBe
HHBIX
OTHOIIIeHUH
B
KaueCTBEeHH
ble Ha
OCHOBE
roMoJIoruye
CKOro psifia
a/IKaHOB.
OrnuchIBaTh
B3alMHOe
BJIASTHHAE
aTOMOB B
MOJIeKy/1ax
a/IKaHOB M|
yCTaHaB/IUB
aThb
B3aHMOCBSI3
U MexXay
3/1eKTPOHH
BIM
CTPOEeHUEeM
MOJIEKY T
a/IKaHOB
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Y UHAYKLIAO
HHBIM
s¢dekTom.
Xapakrepus
OBaTh
CcBOOO/HO-
pajiiKa/ibH
BIN
MeXaHU3M
peaxiuii
3aMelreHusl.
[aBatb
TPOTHO3bI
peakIMOHH
o
CIT0COOHOCT
U a/IKaHOB U
TIOAITBEPIK]]
aThb Ux
XapaKTepuC
THKOI
XUMHUYECKU
X CBOWCTB
aJTKaHOB.

Y cTaHaBIMB
aThb
3aBUCUMOCT
b MexXxay
CBOMCTBaMH
U
TpUMeHeHU
€M aJIKaHOB.
[IpoBOAUTS,
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HabJ/r0ZIaTh
1 OTIMCHIBAT
b

XUMUUYECKU
%1
3KCIIepUMeH
T

[uknoankaHbl ['omosornueckunt ps W CTPOEHUE ILJMKJ/I0aKJ/IaHOB. Mx | Xapakrepus

HOMEHKJ/IaTypa U U30MepHsl. OBaThb
[ToHaTMe 0 TIpOCTpaHCTBeHHOW u3oMepud. KoHpopmepsl | romonoruye
LIMKJ/IOTeKCaHa. CKUM  psif,
Crniocobbl  TOMyueHUsl LUK/I0AJKAaHOB: peKTUQUKaLus HedTH, | CTpOeHHUe,
KaTaluTUuecKoe [ern/pupoBaHre apeHOB, BHYTPUMOJIEDYJISIpHasl | CBOMCTBA U
peakuys Bropua. IIpUMeHeHU
dusmyeckue U XUMUYeECKHe CBOWCTBA LIMK/I0aKaHOB (peakuuu | e
MIpUCOeJHEHNUS U 3aMeLL|eH Ns). LIMKJIOAJ/IKaH
[IpuMeHeHVe L{MK/I0aKaHOB. OB.
J. [llapocTep>xHeBble Mofenu LMKiorekcaHa (koHpopmaimu | OnuceiBaTh
«Kpecjo» U «BaHHa»), AVUMETWILMK/IONpONaHa (Yuc-, mpaHc- | CrocoObl
n3omepsl). OTHOLLEHWe LMK/IOreKcaHa K BOJHBIM pacTBOpaM | MOIy4eHHs
KMnO, wu Br,., Tabmuia «CTpoeHue  IMK/IOAJKaHOB. | U
Kondopmariym» TpUMeHeHU
s
LIMKJIOAJ/IKaH
OB Ha
OCHOBe
CBOMCTB.
Habsmoath
u
OIKCHIBATh
JleMOHCTpaLj
HWOHHBIN
9KCIIepYMeH
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ES

22

TEMA 3. HEIIPEAEJ/IBHBIE YI'VIEBOJOPO/bI

AJKeHnI:

TOMOJIOTUYeCKUU psif,

v3oMepus U

HOMeEHKJ/IaTypa

O/eKTPOHHOE U NTPOCTPaHCTBEHHOe CTPOeHKe MOJIeKY/Ibl STU/IeHa.
['omonoruueckni psi, U HW30MepUsi ankeHOB (Yr/J1epogHOro
CKeJjleTa, reoMeTpruyecKast Uil YucC-mpaHCc-Uu30Mepusi, TI0JI0KeHUs
[ BOMHOM CBSI3U, MeXXKaccoBasi). HomeHk/1aTypa ankeHOB.

M. O6BEMHBIE MOJIe/IN YUC-, MPAHC-U30MEPOB alKeHOB

Konkpetus
UpOBaTh Sp*
rubpuu3arg
151%0)
opburasneti
JJ1s
MOJIEKY/IbI
3TUJIEHA.
Xapakrepus
OBaThb
roMoJioruue
CKUWA  psif
aJIKEHOB.
0O060611aTh
u
yriayo/siTh
3HaHUS 00
H30MepuH
Ha rpumepe
H30MepuH
aJIKeHOB:
CTPYKTYPHO
%1

Y TIPOCTpaH
CTBEHHOU.
HasbiBaTh
alKeHbl B
COOTBETCTB
uu C
TIpaBUIaMHU
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HOMEHK/1aT
YDPBI
IUPAC.
Pazmuuats
TOMOJIOTU U
HU30Mephbl
a/IKeHOB

CriocoObI rmosTyueHust
aJIKeHOB

[TpoMbiiieHHbIe  CTIOCOOBI  TOYYeHUs]  alKeHOB:  KPEeKHHT
aZKaHOB, BXOJSILIMX B COCTaB He(TWU W IOMYTHOrO He(TSIHOIO
rasa, JleruipupoBaHue MpeJe/bHbIX yI1eBOJO0POO0B.
JlabopaTtopHele  crocoObl  TOJy4eHHs]  alKeHOB:  peakIuu
3JIMMUHMPOBaHNUs (fieraloreHMpoOBaHue), JAerujpaTanys CIHUPTOB
Y JlerajoreHMpoBaHue JUrajaoreHajlkaHoB, a TakxKe
JernporajioreHupoBaHye rajoreHONPOU3BOJHBIX IIpeZe/IbHbIX
yrieBozopozos. IIpasuso 3aiiliesa.

A. IlonyueHue sTueHa W3 3TaHO/MAa U [0KA3aTe/lbCTBO ero
HerpeJe/lbHOTO  CTpoeHUs (peakuyuu C  OpPOMHOM  BOZOM
1 pactBopoM KMnOy,)

Paznuyath
MIPOMBIILLTE
HHbIE
Croco0bI
TIOTyYeHUS
aJIKeHOB:
KPEKHHT
aJIKaHOB,
BXOZSIINX B
CoCTaB
HedTH u
TIOIyTHOTO
He(TAHOTO
rasa,
JeTHU/IPUPOB
aHue
aJIKaHOB.
IIpepnaraTte
nabopaTopH
b€ CIIOCO0ObI
IOy YeHUS
KOHKDETHBI
X aJIKaHOB.
Dopmynupo
BaTh
TIPaBUJIO
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3aiilleBa U

3arMchIBaTh
ypaBHeHUs
peakiui B
COOTBETCTB
WU C HUM.
Habnronath
u
OMUCHIBATh
JleMOHCTpal]
HWOHHBIN
3KCIepyuMeH
T
CaoiiCcTBa 1 dusruecKre CBOUCTBA aJIKEHOB. OnuceiBaTth
NpUMeHeHUe ankeHoB | B3avMHoe BiMsiHMe aTOMOB B OpPraHUYecKHMX MOJIeKy/ax. | B3auMHOe
Me3somepHbIii 3d¢exT. BJIUSIHUE
[IporHO3 peakIMOHHOW CIIOCOOHOCTH  a/JKeHOB. MeXaHW3M | aTOMOB
peakiuii 3/1eKTPO(PUILHOTO MPUCOeJUHEHUSI. B MOJIeKy/ia
Peakuuu MpUCOeIUHEHNS alKeHOB: rajJioreHMpoBaHue, | X aJKeHOB U
TU/IpUpOBaHue, rujiporajoreHUpoBaHue, rujpaTalys, | Me30MepHbI
nosuMepusanus. IlpaBunio MapkoBHUKOBa. Peakium okucieHust | ¥ 3¢dekT.
ankeHoB KMnO, (peakuusi BarHepa) B BogHOW U cepHOKHC/OM | [IporHo3up
cpeze. 0BaTh
[TpriMeHeHe aflKeHOB Ha OCHOBE CBOMCTB. peakLMOHH
. BugeodparMeHTsI U CIalzbI TI0 TeMe ypoka. ObecriBeuriBaHue | yiO
3TUeHOM OpOMHON BOZBI M pacTBOpa IepMaHraHata Kasiusi. | ClIOCOOHOCT

l'openne »sTuneHa. BsaumogelcTBUe ankaHOB U a/IKEHOB
C KOHLIeHTPUPOBAaHHOW CePHOM KHCIOTOMU.
JI. OOGHapy)XeHre B KEPOCHHE Helpe/ieTbHbIX COeAUMHEeHUH

b  aJKEHOB
Ha OCHOBe
3/IeEKTPOHHO
ro

CTpOeHUst
ux
MOJIEKY/I.
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Xapakrepus
OBaTh Mexa
HU3M peakl]
15171
3/1IeKTpO(Us
BHOT'O TIPUC
oeJJUHeHust
(ramoreHup
OBaHUe, TU/]
pUpOBaHue,
rUzporasor
€HUpOBaHNe

b

rUipaTalus
) U peakLuu
TOTMMepPU3
aluu.
CpaBHUBAaThb
rpaBu/a
MapKOBHHK
OBa u
3aiilieBa.
YcraHaB/vB
aTh
3aBUCUMOCT
b MexXxay
CBOMCTBaMU
afKeHOB U
ux
TIpUMeHeHU
eM.
HabmonaTte
, OTTUCHIBATH
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u
TIPOBOJUTD
XUMHAYECKU
U
5KCIIepUMeH
T

[IpakTyeckas
pabora 2

HO]IyquI/Ie MeTdHa 1 5TW/IeHd U UCC/ieJOBAHUE UX CBOMCTB

Cobnroath
npaBu/Ia
TeXHUKH
6e3omacHoC
T™H pu
pabore ¢
nabopaTopH
bIM
obopyoBaH
HeM,
HarpeBaTe’
bHBIMH
nprubopamy,
XUMHUECKH
MU
peakTHBaMu
. DKOHOMHO
u
3KOJIOTHYeC
KU
rPaMOTHO
obpararecst
C HUMU.
Uccnegorat
b CBOWCTBa
OpraHuuecK
ux
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BeIIIeCTB.
HabmronaTe
XUMUYECKH
e sIBJIeHUs U
¢ukcupoBaT
b
pe3y/ibTaThl
HabroJeHu
i.
Dopmynupo
BaTh
BLIBOJBI Ha
HX OCHOBE

OcHOBHbBIE
XUMUHU

TTIOHATHUA

BBICOKOMOJIEKYJ/IAPDHBI

X
COoeIMHEeHUM

CTpoeHue M0/IMMEpPOB: MOHOMEp, MOJIMMep, 3/IeMeHTapHOe 3BEeHO,
CTereHb MoJIMMepU3aLvu.

JIvuHeliHble, pa3BeTB/IEHHbIe U ceTyaTble (CLIMThIE) MOJUMEpHL.
CrepeoperyJisipHble U HecTepeopery isipHble TIOMMepbl.
OTHOLLIeHWe T0JIMMEepPOB K HarpeBaHWIO: TepMOIIaCTUYHbIE
Y TePMOpPeaKTHBHbIe TIO/TUMepBI.

[TomMMmepsl Ha OCHOBe STW/IEHOBBIX YIJIEBOJOPOJOB U HUX
TIPOU3BO/IHBIX: MOJIUITU/IEH, TIOJIUIIPOITHIIEH,
M0JIMTeTPa(PTOPITUIEH Y TIOJTMBUHUIXJIOPUZ,.

JI. O3HaKOMJIeHHe C KOJuleKL1eli TI0IMMepOB OCHOBE 3THU/IEHOBBIX
yT71eBOZ0POZI0B

OnuceIBaTh
peakLuu 1o
JMMepu3atj
17151

U HCII0/Tb30
BaTb IMOHAT
ST XUMUH
BBICOKOMOJI
eKYJ/ISIPHBIX
coeIMHeHU
u:
MOHOMep,
ToIMMep,
3/1eMeHTapH
oe  3BEeHO,
CTerleHb
MO/IMMEpPU3
aru,
JINHEWHbIe,
pa3BeTB/IeH
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HbIe U
ceTyarble (C
LIUThBIE), TIO
JIUMepBI,
TepMOTIiiacT
WYHbIe U Te
PMOpeaKTHB
HbIe
T0JIMEDHI,
cTepeopery
JISIpHBIE U
HecTepeope
T'yJIsIpDHbIE
T0JIMMeEpBl.
Knaccudmwmig
HpOBaTh
T0JIIMePbI
1o
pa3IMUHBIM
TpU3HaKaM:
1o
CTPOEHMIO,
cniocobam
TMOJTy4YeHust
u
OTHOILIEHHIO
K
HarpeBaHu
10.
Pasnuuath
TMOJIMMEepU3
aluio 1
TIOJIUKOH/IE
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HCal[HIo.
Xapakrepus
0BaTh
TIpUMeHeHU
e
BayKHEHIIINX
Tpe/iCTaBUT
enen
T0JIMIMEePOB
Ha OCHOBe
STU/IEHOBBI
X
yTIJIeBOJ0PO
JIOB U UX
TIPOM3BOJH
BIX.

AJikagyieHsr:

KaccuduvKauys u

CTpO€HHe

Knaccudukaiusi JUeHOBBIX YTI/IeBOIOPO/IOB: H30/IMPOBaHHbIe,
KyMYJIMPOBaHHbIE U COTPSHKEHHBIE.

HomMeHnknatypa #“  u30Mepus  JMEHOBBIX  YTIJIeBOAOPO/OB
(MekK/laccoBasi, yT/JIepOJHOTO CKeseTa, B3aWMHOTO TOJI0XKEeHUsI
KPaTHBIX CBsi3el, reoMeTpuuecKast).

CTpoeHue COTpPsDKEHHBIX anKaJUueHOB.

J. BugeodparMeHThI U C/1aiibl 10 TeMe ypoka. Mo/iesid MoJieKyJt
afKafleHoB C  W30/JMPOBaHHbIMU, KYMYJUDOBaHHBIMU U
COTIPSPKEHHBIMU [IBOMHBIMU CBSI3SIMU

OnuceiBaTh
anKa/IieHsl
Kak
yIJIeBOZI0PO
Il C TBYMSI
JIBOMHBIMH
CBSI35IMU.
[IpepnaraTh
00111yr0
opmyy
IU€HOB U
Ha3bIBaTh
ux B
COOTBETCTB
4151 C
TpaBWiaMu
HOMEHKJ/IaT
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ypBI
IUPAC.

Pa3zmuuatn
HM30MepHI0
aTKaueHoB

Me)KKJ1acCo
BYIO,
yIJIepOJHOT
0 CKeJeTa,
B3aUMHOI'0
T10JI0XKEeHUS
KPaTHBIX
cBsA3el,
reomeTrpuye
CKYIO.
Xapakrtepus
0BaThb
CTpOeHue
CONPSDKEHH
BIX
aJIKaJIueHoB

Crioco6bl mostyueHus,
CBOMCTBA U
MpUMEeHeHHe
aJTKa/IUeHOB.

Crnoco0Obl  TI0/TyYeHUs] aKaJUeHOB: JervJpyUpOBaHHe ajKaHOB,
peakius JlebeseBa, JeruaporaaoreHIpoBaHue
JUrajoreHajKaHoB.

dusnyeckue CBOMCTBA AUEHOBBIX YIVIEBOLOPO/OB.

XUMUYecKre CBOWCTBAa [MWEHOBBIX VYIJIEBOJOPOJOB: peakLyu
MIPYCOeIMHEeHNs], OKUC/IEHHS U TTOJIMMepr3aljii — 1 0COOeHHOCTH
VX TIPOTeKaHUs.

HaxoxxzeHue B Ipupojie ¥ NpUMeHeHue ajkaZueHoB. TeprieHsl.

J. Koarymauuss MIe4HOrO COKa KayuyyKOHOCOB (Mosouas,
oflyBaHUMKa wWmd  ¢ukyca). [lermosumepusanus — Kayuyka
Y 10Ka3aTe/qbCTBO HA/JWYMsl JBOWHBIX CBsI3ed B MOJIEKYJ/1aX

CpaBHHBAaTh
XUMUUECKU

e CBOMCTBa
a7KeHOB U
asKagrueHoB

BrIisBiSTE
0COOEeHHOCT
U peakLuu
T0JIMMepU3
aluu
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MOHOMepOB (peakiuu ¢ 6poMHoM Bojoi 1 pacTBopoM KMnOy)

CONPSDKEHH
BIX
a/IKaJeHOB

Xapakrtepus
0BaThb
¢busnyeckue
U
XUMHYECKU
e CBOMCTBa
JIUEeHOB.
OnuceIBaTh
HaXO0XXJeHU
e B pUpo/jie
Y MpUMeHeH
ue
aTKaueHoB

[aBaTb
XapaKTepuc
TUKY
TeprieHaM |
ux

TIpe/iICTaBUT
ensM
Kayuyku v pe3uHbl O/1aCTOMepBL. HarypanbHbin KayuyK, KakK MIPOAYKT | XapakTepus
M0JIMMepU3aLun M30IpeHa. CuHTeTUUeCKHE Kay4yyKU: | OBaTh
OyTagueHoBbiii Kayuyk (CBK), AMBUHUIOBBINA, W30TPEHOBBIH, | KAYUYKH
XJIOPOTIPEHOBBIH, OyTafUeH-CTUPOJILHBIH. Kak
BysikaHM3a1isi KayuyKOB: pe3UHbI U 500HHUT. MIPOJYKTBI
1. O3HakoMm/ieHue C KoJulekiuel «Kayuyky u pe3uHbI» T10/IMMepU3
anuu
CONPSDKEHH
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BIX
anKaJueHoB

YcraHaBvB
aThb
B3alIMOCBSI3
b MeXay
cTepeopery
JISPHOCTBIO
u
3JIaCTUYHOC
ThIO
Kay4yKOB.
OnuceIBaTh
npobsiemMy
CUHTe3a
KayuyKoOB U
pOoJb

C. B. JlebGen
eBa B eé
peLlIeHnH.
Paznmuuats
CHUHTETHUUEC
Kue
KayuykKd WU
HUCXO/IHbIE
MOHOMEpBHI.
Xapakrepus
OBaThb
pe3rHy Kak
MPOJAYKT
BYJ/IKaHM3aL]
17151
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Kay4yKOB

12

AJIKUHBIL: CTpOEHUe
MOJIEKYJ, U30MepHus,
HOMEeHK/IaTypa,
TOMOJIOTUUEeCKUH PAJ,
¥ C11oco0bl
TM0JIyYeHHUst

ONeKTpOHHOe W TPOCTPAHCTBEHHOE CTPOEHHE  MOJIEKYJIBI
arjeTusIeHa.

Comonoruueckui  psiii,. 1 U30MepUsl  aJKUHOB  (YT/IEPOJHOTO
CKejieTa, TIOJIO)KE€HHsI ~ TPOMHOM  CBsI3M,  MeXXKJIacCOBast).

HomeHk/aTypa aJKUHOB.

Crnioco0bl To/TyueHUs1 aIKMHOB: TTUPO/IM3 MeTaHa (B TOM UHC/ie U
OKHCJTUTE/TbHBIN TTUPOJIN3 TIPUPOJHOTO ra3a), KapOWAHbIA MeTo[,
JleTU/pOrajioreHMpoBaHre JIUrajoreHaJKaHoB, B3aUMOJEeNCTBUe
cojieli  alleTWIeHOBBIX  YyT/eBOJOPOAOB  (aleTU/IeHUZOoB) C
rajioreHajKaHamH.

. BugeodparmenTsl W craiifpl 1o TeMe ypoka. IlonyueHue
arieTvseHa u3 Kapouja kanbLus. O0bEMHBIE MO/Ie/IM a/IKMHOB

Konkpetus
WpOBaTh Sp-
rubpuu3ang
131%)
opburasneit
IJ1s
MOJIEKY/IbI
arjeTusIeHa.
Xapakrepus
OBaThb
roMoJIoruye
CKAA  psf
ATKUHOB U
v3MeHeHue
buszuuecku
X U
XUMHYECKU
X CBOICTB B
3TOM psAy.
O060011aTH
u
yrayo/sTh
3HaHUsI 00
H30MepuH
Ha rpumepe
H30MepuH
AJIKWHOB:
yTrepoJjHOT
0 CKeJeTa,
T10JIOXKEeHUsI
TPOUHOU
CBSI3Y,

WudbopmaiimoHHasi MUHYTKa
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MEXKKJIACCO
BOI1.
HasbiBaTh
aIKUHBl B
COOTBETCTB
12074 c
TpaBWIaMHu
HOMEHK/IaT
YPHBI
IUPAC.
Paznuuath
TOMOJIOTH U
130Mephbl
aJIKUHOB.
XapakTtepus
0BaThb
CII0CO0BI
TOJTy4YeHust
ATKMHOB

CBolicTBa "

IMpUMEHEHHWE d/IKUHOB

dusruecKre CBOUCTBA al|eTUIeHOBBIX YIIeBOJ0PO/OB.
XuMunyeckue CBOMCTBa. Peakiiuu nprcoesvHeHus (THApUpPOBaHUe,
rajoreHupoBaHue, TU/IPOraioreHUpOBaHue, ruzparawys,
TpuMepu3auusi auetwieHa). Peakuus KyuepoBa u IlpaBuiio
OnbTekoBa. KuC/IOTHbIe CBOMCTBA alKWHOB. ALIeTUIeHU/bI.
OxkucneHve ajkKMHOB: pactBopoM KMnQO, u ropeHue.

Ob6nacti TIpUMeHeHUs1 aljeTW/eHa Ha OCHOBE ero CBOWCTB.
[IpumeHeHre romosioroB atetusaeHa. [lonumepsl Ha OCHOBe
aletuneHa. Bununanertunen.

Jd. BzaumogeiictTBue  alleTWieHa C  OpPOMHOW  BO/JIOM.
Bsaumogencreue auerwneHa ¢ pactsopoM KMnO,.. ['openne
aueTuieHa. BupeodparmMeHTsl ¥ c1alipl 10 TeMe ypoKa

[ToaTBEpXA
aThb CBOU

TPOTHO3
XUMHUYECKU
X CBOWCTB
AJIKUHOB
peakLusIMu
TIpUCOe/INHe
HUS,
BbI/Ie/IITh
UX
0COOEHHOCT
H.
Hcnions3o0Ba
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Thb
3aKOHOMEepH
0CTH
TPOTeKaHUs
peakLuii
rpucoeiiHe
HUS
(npaBuio
OIbTEKOBA).
YcraHaBnuB
aTh
B3aUMOCBSI3
b Mexay
CTpOeHueM
MOJIEKYTbI
aljeTuieHa
u ero
KUCJIOTHBIM
u
CBOMCTBaMU

Xapakrepus
OBaTh
peakiuu
OKHCJIeHUS:
ropeHue,
B3aUMO/IeNc
TBUE
arjeTuieHa
C
pacTBOpOM
KMnO..
Habroath
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U
OIKICBIBATh
XUMHUYECKU
7|
9KCIepuMeH
T.

Y cTaHaBIMB
aThb
B3aHMOCBSI3
b MexXxay
CBOMCTBaMH
arleTUIeHa
U ero
TIpUMeHeHU
eM.
Xapakrepus
0OBaTh
obactu
TpUMeHeHU
g1
r'OMOJIOT'OB
aleTu/eHa.
OrnuchIBaTh
TO/TUMEPbI
Ha OCHOBe
alleTUIeHa

12

TEMA 4. APOMATHNYECKHE YI'VIEBOJOPO/bI

ApeHBI: CTpoeHue

MOJIEKY/I,

TOMOJIOTUYECKUM psif,

v3oMepus U

HOMeHKJ/IaTypa

[TepBbie cBeseHuss 00 apomaTHUecKux coeguHeHHUsXx. CTpoeHue
MoOJIeKy/ibl  OeH30j1a: e[MHasi TT-JIeKTPOHHasi CUCTeMa, WU
apoMaTHU4eCKUN CeKCTeT.

'omonornueckuii psii. VI3oMepusi B3aMMHOIO PacIiojIOXKeHHsI
3amectuTeneli B OeH30/1bHOM Kosblle. HoMmeHK/aTypa apeHOB.
Kcunossl.

Xapakrepus
0BaThb
OeH30/T Kak
rpe/iCTaBUT
e/l apeHoB
u
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JI. BuneodbpaHrmeThbl

n

cnanbl 1o Teme

ypOKa.

[ITapocTepskHeBbIe 1 00beMHBIE MO/Ie/TH OeH30/1a U er0 TOMOJIOTOB

0COOEHHOCT
"
3/IEKTPOHHO
ro
CTPOEHUsI
MOJIEKYJIBI
beHsona u
TOJTyTOPHO
U CBSI3U.
OnuceIBaTh
H30MepHI0
B3aMMHOI'0
pacriosioxe
HUSA
3aMeCTUTeT
el B
0eH30/1bHO
M KOJIBLIE.
3anMceiBaTh
thopmy b
HU30MEpPOB U
FOMOJIOTOB
beHsona u
Ha3bIBaTh
ux

Crioco0bl MmostyueHust
apeHoB

I[TpombIlIeHHbIe CTI0CO0BI MoyueHrsi 6eH30/1a ¥ ero TOMOJIOTOB:

apoMaTH3aLust

d/IKAHOB

N IHUKJ/I0a/IKdAHOB, TpUMepU3ala

aljeTuieHa (peakuys 3eJIMHCKOTO).

JlabopatopHble cnocoObl TIOMyueHWs] apeHOB: aJKWIMPOBaHUe
OeH30s1a, TMPOJU3 COJleld apoMaTUUYeCKUX KUCIIOT.

. BugeodparmeHTsI 1 c/1aii/ibl 110 TeMe ypoKa

Paznuuath
u
OTHCHIBATh
TIPOMBILLLTIE
HHbIE

1 1aboparo
pHbIe

WHpopmaioHHass MUHYTKa
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CII0CO0BI
TIO/Ty Y€ HUSI
6eHsoa.
Ocy1ectBn
AThb
MepeHoC
3HaHuil 00
aZKMHaxX Ha
apeHbl  Ha

riprMepe
peakiuu
3eJIMHCKOr0
CgoticTBa 6eH30/1a du3nyeckre CBOMCTBA apeHOB. Xapakrepus
[lporHO3  peakLUMOHHOW  CIOCOOHOCTM  apeHOB.  Peakijuu | oBaTh
3/1eKTPOGMILHOTO 3aMellleHUsl U UX MeXaHW3M: rajioreHUpoBaHue, | pu3nueckre
ankunvpoBaHue (peakuuss Ppugens—Kpadrca), HUTpoBaHUe, | CBOMCTBA
cynb(pUpoBaHue. ben3ona.
Peakuyy  TIpUCOeJUHEHHs:  THJPUPOBaHMe,  paJUKaibHOe | YCTaHaB/IMB
rajoreHMpoBaHue. Peakiiuy OKUC/IeHUs. aThb
. PactBopenre B 0OeH30osie  Pa3/MUHBIX  OPraHUYECKHUX | B3aMMOCBS3
Y HeOpraHWYeCKUX  Bell[ecTB  (Hampumep, Cepbl, HMOZAQ). [ b  MEXIY
OsHakomsieHHe  C  (U3MUeCKUMM  CBOWMCTBaMH  OeH3071a | 3/1IeKTPOHH
(pacTBOpPUMOCTBH B BO/ie, TIJIOTHOCTb, TEMITepaTypa I/IaB/eHus — | bIM
BbIJlep)KBaHNe 3arassHHOM aMImysbl ¢ OeH3osoM B 0aHe CO | CTpOeHHEM
npaoMm). T'opeHre GeH30/1a Ha CTEK/ISTHHOW masouke. OTHOIIIEHWe | MOJIEKYJIbI
Gensona k OpomHoil Bose W pactBopy KMnO.. Hutpoanue | 6eH30/a
GeH3oma U ero
peakLoHH
ou
crocobHOCT
bIO.
[Ipornosup

OBdTb THIIbI
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XUMUAYECKH
X Ppeakiui,
XapakTepu3
VIOLIUX

beHson, u
KOHKPeTH3U
poBaTh  MX
rpyMepaMu

HabmonaTte
JleMOHCTpaI|
WOHHBIN

9KCIepUMeH
T W JenaTh
BBIBO/IbI Ha

ero OCHOBe
CsoiictBa romosioroB | Tosmyon, Kak romosior 6en3osa. OcobeHHOCTH XUMHUecKuX | ONUChIBaTh
OeH3or1a. CBOMCTB ankui0eH30/10B. OpreHTaHThI IePBOT0 W BTOPOTO poja. | hu3nueckre
[MpumeHeHue apeHOB | B3aumHoe BMsiHHE aTOMOB B MoJieKy/jaX ankuib0eH30710B Ha | CBOMCTBa
Tp¥Mepe peakLiiy 3aMellieHusl. Peakiium oKrc/ieHus. rOMOJIOTOB
[TpriMeHeHre apeHOB Ha OCHOBE WX CBOWCTB. GenH3ona.
A. OrtHowenue Toayona K Bofe. PacTBopeHue B TO/Iyose | YcTaHaB/iIUB
pas/MyHbIX  OpraHUYecKUX UM  HeopraHu4yeCKUx  BellecTB | aTb
(Haripumep, cepbl, uoza). ObeciBeurBaHHE TOJYOJIOM PacTBOpA | 3aBUCHMOCT
KMnO, 1 6poMHO¥M BO/IBI b MeXXay
6okoBo¥
LIelbi0 v
HapylleHue
M
3/IEKTPOHHO
U
IJIOTHOCTHU
CONPSDKEHH
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oro -
obmaka B
MOJIEKYJ/IaX
FOMOJIOTOB
6eH3o/1a
(o)
B/IUSTHUEM
OpPHEHTaHTO
B TIE€pBOTO
1 BTOPOT'0
poja.
Xapakrepus
0BaTh
B3arMMHOe
B/IUSIHUE
aTOMOB

B MOJIEKYJIa
X
anKuI0eH30
JIOB Ha
rpuMepe
peakIuu
3aMeIleHust
"
OKHCJIEHUSI.
YcraHaBnvB
aThb
B3aMOCBS3
U Mexuay
CBOMCTBaMH
rOMOJIOTOB
OeHszoma H
obsacTaMu
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UX
TIPUMeHeHH
a.
HabmronaTe
u
OITHCBLIBATh
JleMOHCTpaI|
WOHHBIHN
9KCIepUMeH
T

O06o01eHEe 1
cucTeMaTu3alus
3HAHUU 110
yTJIeBOIOPOAAM

BbinosiHeHWe TeCTOBBIX 3aZlaHU M pellleHue 3a/ad Ha BbIBOJ
¢opMyn  yrieBOJOpPOJOB  pas3/lMYHbIX  KjaaccoB.  PemieHue
PacuéTHBIX 3aZlau Ha OCHOBE CBOMCTB YIJIEBOZOPOJOB pa3/MUHbIX
K/IacCcoB.  BbImosHeHWe — ynpakHeHMM Ha  YCTaHOBJIEHUE
reHeTUYeCKOU CBSI3U MeXJy K/acCcaMy YIJIeBOJOPOJOB (LeMOYKH
nipeBpaitieHuit). [ToaroroBka K KOHTPO/IbHOM paboTe

BrInonHATL
TeCTbI u
yIpa)KHeHU
s, pellaTh
3a7laud 110
TeMme.
IIpoBOouTH
OLIeHKY
COOCTBEHHBI
X
JOCTHKEeH!
7

B YCBOEHUH
TeMBI.
Koppektup
OBaTb CBOM
3HaHUS B
COOTBETCTB
%171

C TJIaHUpye
MbBIM
pe3ynabTaTo
M
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KonTponbHast pabora 2 mo Temam «IlpezenbHble YrieBoAoOpo/bl», «HempeenbHble yraeBOJOPOAbI»,

«ApeHbI»

TEMA 5. TIPUPOJHBIE NCTOYHUKU YIVIEBOAOPOJOB

[IpupoHeIii ra3 u
MOMYTHBIN He(TSAHOMN
ras

ITpupozHsbIi ra3 v ero cocras. [IpoMbllIeHHOE UCTIONB30BaHUE U
nepepaboTKa NPUPOJHOIO rasa.

[TonyTHble HedTsHble Ta3bl W WX MepepaboTka. Ppakiyyn
TIOMYTHOTO He(TSIHOTO rasa: ra3oBbiii OeH3WH, NponaH-0yTaHOBast
CMeChb U CyXOH ras.

J. T'a3oBas 3akuranka C npospauHbiM KoprycoM. [lapaduH, ero
pacTBopeHHe B OeH3MHe U HCTIapeHue PaCTBOPUTe/eN U3 CMeCcH

OrnuceiBaTh
TIPUPO/IHBIN
ras Kak
eCTecTBeHH
yIO  CMeChb
yI71eBOA0PO
JIOB.
Pasnnuath
TIPUPO/HBIN
u

MOy THBIN
He(TsHbIE
rassl.
Xapakrepus
0BaTh
cocTaB
TIOMYTHBIX
He(TAHBIX
rasoB U HX
(dpakum.
Xapakrepus
0BaTh
obmactu
TIPOMBIILLLIE
HHOT'O
NIpUMeHeHU
S
TIPUPO/IHOT
0O ras #
TIOMYTHOTO
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He(TSIHOTO
ra3os U
OCHOBHbBI®
HarpaB/ieHU
A uX
repepaboTk
.
HabmonaTte
XUMUYECKH
/]
JKCIIepUMeH
T,
OTTUCHIBATh
€ero U
JlenaTtb
BBIBO/IbI

Hedtp

HedTb, Kak npUpoJHBIA UCTOYHUK YI/IEBOJOPOJOB, €€ COCTaB U
(r3ryeckrie CBOWCTBA.

Yr1eBo0poAbl Kak npeAMeT MeXXAyHapoAHOr0o COTPYAHAYECTBa U
Ba)KHeMIllas 0Tpac/b 3KOHOMUKU Poccun.

. Konnekuus «Hedts 1 HedTenpoaykTe». BugeodparmenTsl, Ha
KOTOPBIX TIpe/CTaBjeHa AobObua HeTH U eé TPaHCIIOPTUPOBKA.
Bugeodparmentsl  «HedrsHble  Qakenbl», «3IKOIOruueckue
KaracTpodbl, CBsi3aHHble C pa3nuBoM HepTH». OOpa3oBaHue
He(TAHOU M/IEHKU Ha TIOBEPXHOCTU BOJBI U €€ yCTpaHeHUe

Xapakrepus
0BaTh
¢r3nueckue
CBOMCTBA
He(TH u
OIKCHIBATh
eé cocras.
AprymeHTun
poBathb

poJib
yIJIeBOJ0PO
[I0B

B MeX/yHap
OZIHOM
COTpyJiHUYE
CTBe u
5KOHOMHUKE
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Poccuin  wu
HeoOXoauM
OCTb
Co0JIr0IeHH
| HOpM
9K0JIOTHYEC
Kol
Oe30racHoC
TH npu
TPAHCIIOPTH
POBKe ras3a,
HeTU

1 HepTerpo
IYKTOB

[IpomebiiiieHHas
repepaboTtka HeTH

Pektudukaims (¢dpakuyoHHass TieperoHka). Ppakuuu HedTH:
OeH3MHOBasl, J/IMTPOMHOBAsi, KEPOCHHOBasl, Ta3oW/b, MasyT.
ConsipoBele  Macsa. Basenun. [Ilapadun. T'yapon. Kpekunr
He(TernpoJyKToB: TepMUYeCKUM, KaTa/IMTUUeCKUH,
TUPOKpeKUHr. Pudopmunr. Lukmuzanms.  ApomaTu3aiysi.
IleToHaI[MOHHAsA CTOMKOCTh OeH3WHa. OKTaHOBOE UKCIIO.

. Konnexkims «Hed1b 1 HedTenpoaykTh». BusieodparmeHTsI
«[leperonka HepTH»

YcraHaB/vB
aThb
BHYTPHIIPE]]
MeTHbIe
CBSI3U
Mexay
H3y4aeMbIM
u
H3yYeHHbIM
yueOHbIM
MaTepHaso
M Ha
rpyuMepe
crnoco6oB
TIPOMBIIILIE
HHOU
nepepaboTK
U HedTU U

WH(popmaniioHHass MUHYTKa
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HedTenpos
YKTOB

u criocobam
u
TIOJTyYeHUsI
aJIKaHOB
YcraHaB/vB
aTh
B3alMOCBSI3
b MeXxay
bu3nuecku
MU
CBOMCTBaMU
KOMIIOHEHT
oB  HedTH
U criocobam
u eé
repepaboTk
H.
Xapakrepus
OBaTh
peKkTUdUKa
Luto HeTH,
KpPEKUHT
HedTenpos
YKTOB u
pudOpMUHT

Ycranasnus
aThb
B3alIMOCBS3

b MeXxay
COCTaBOM,
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CTPOEeHUEeM
U
CBOMCTBaMH
dbpakimit
HedTU

U pyTUMHU
HedTenpos
yKTaMu U
UX
TIpUMeHeHU
eM B
Hapo/IHOM
XO03ICTBeE.
Pazmuuats
TepMUUECKU
78
KaTaJIuThue
CKUHU
KPeKUHT'H

Y TUZIPOKpe
KUHT.
AprymeHTH!
pOBaTh
3aBUCHMOCT
b
JIeTOHALIMOH
HOM
CTOMKOCTH
OeH3MHa OT
CTPOEeHUs
MOJIEeKY/JI
ero
KOMITOHEHT
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OB u
rpe//jiaratb
CII0COOBI
TTOBLIIIEHUS
OKTaHOBOT'O
ypciaa

KameHHbI1 yrob.

[TpombInieHHas
nepepaboTKa
KaMeHHOTO YTJIsl.

HaxoxzeHve B TpUpoZie U COCTaB YIJIeW: KaMeHHbIA YroJb.
aHTpaLUT, OypBIi yTO/Ib.

KokcoBaHue M ero IpofyKThl: KOKC, KAMEHHOYrO/lbHasi CMOJIa,
Ha/ICMOJIbHasi BOJa, KOKCOBbIM ra3. ['asudukauys yras. BoasHoi
ra3. Karasmrrueckoe ruipypoBaHue yriis.

. Konneknysi «KameHHBIH yroJib ¥ TIPOAYKTHI €T0 riepepaboTK».
BupeodparmenTtsl «Kokcoxummuueckoe Nporu3BOZCTBO»

YcraHaBnuB
aThb
B3aMMOCBSI3
b Mexay
ouosoruei
(KameHHOYT
OJIbHBIN
rnepuoj) U
XUMUen
(KaMeHHbIN
yro/ib U €ro
riepepaboTK
a).
Xapakrepus
OBaTh
KOKCOBaHHe
KaMeHHOT0
yIJsi U ero
TIPOJYKThI:
KOKC,
KaMeHHOYT0
NbHast
CMoJIa,
HaJICMOJIbHa
A BOZA,
KOKCOBBIU
ras.
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PackpsiBathb
3HayeHUe
KOKCa U
MIPO/IYKTOB
KOKCOBaHUs
B HapoZHOM
XO3SIMCTBe

20

TEMA 6. T’

NAPOKCWICOAEPXKAIIIIME OP'TAHNMYECKHUE BEIIIECTBA

CrupTsr:

KaccudvKauys u

CTpO€eHHe

[lonsiTe o cryprax, UCTOPUS UX U3yuyeHUs. DYyHKI[MOHaIbHAs
TUAPOKCUIbHASA rpynmna.

Knaccugukanysi crvpToB: MO TUIY YIJIEBOAOPOAHOrO pajuKana
(npenenbHBle,  HempeJenbHble, apOMaTUYyecKue), M0  YUCIY
TMIPOKCUIBHBIX TPYII B MOJieKyJ/ie (0OJHO- 1 MHOTO0aTOMHBIE), 110
THUIy yTJIEPOJHOTO aTOMa, CBSI3aHHOT'O C TUAPOKCU/IbHOM TPYIIION
(mepBHYHBbIE, BTODUUHBIE, TDETUYHbIE).

O/IeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ/T CLIUPTOB.
. [lapocTtep>xHeBbIie MO e MOJIEKYJT OZHOATOMHBIX
Y MHOTOATOMHBIX CIHMpTOB. Tabmunpl  «Kucrnopozacoaepskaiye
opraHuyeckue coefiuHeHus» U «Knaccudukaiysi CiupToB»

Ornpegenst
b
TIPUHA/TIEX
HOCTh
OpraHuueck
Hx
coeJJHEHU
U K
orpezie/iéHH
oMy Kraccy
CIIMPTOB U
ux
KOHKDEeTHOMU
rpymrne.
Xapakrepus
0BaTh 3JIeKT
POHHOE

Y IPOCTpaH
CTBEHHOE
CTpOeHHe
(yHKLIMOHA
JIbHOU
TU/IPOKCHIIb
HOMU
TPYNIbL

WHdopmamoHHass MUHYTKa
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["omosnornueckuit psig,
aJIKaHOJIOB: U30Mepus
Y HOMEeHK/IaTypa

T'oMosiornueckuii  psifi TIpefie/lbHbIX OJHOATOMHBIX —CITUPTOB.
N3omepus (rosioykeHusi GyHKI[MOHATBHOW TPYNMbl, YIJI€POAHOr0
CKeJsleTa, MeXXK/1acCcoBasi) U HOMeHK/IaTypa a/IkaHOJIOB.

1. BuneodparMeHThbI U C/1ali/ibl TIO TeMe YpoKa

Xapakrtepus
OBaThb
roMoJioruue
CKUM  psf
aJKaHOJIOB
Y BbIBOJIUTh
ux o0y
tbopmyy.
[IporHosup
OBaThb
M30MepUI0
aJIKaHOJIOB
Ha OCHOBe
aHa/mmsa HUX
MOJIEKYJT |
KOHKDeTH31
poBaTh
rpyMepamu

3anuchIBaTh
dhopmy b
aJIKaHOJIOB
Pas/IMuHOro
CTPOEHUs U
Ha3bIBaTh
170;9 B
COOTBETCTB
%071

C TipaBWIam
u
HOMEHK/IaT
ypel IUPAC

Crioco0bl mostyueHust

O6me criocoObl TOJyueHHsl aJKaHOJIOB: THpATaLUs aJKeHOB,

Xapakrepus
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CIIMPTOB TMJPOJIM3 TajioreHa/KaHOB, BOCCTAaHOB/IEHHe KapOOHWIBHBLIX | OBaTh MPOM
coefvHeHnii. CriocoObl TIOMyueHHsT HEKOTOPBIX —aJKaHOJIOB: | bILIUIEHHbIE
METU/IOBOTO CIMpPTa — peakluel I1eJIoUHOro TUApoJmM3a | U jabopaTto
XJIOpMeTaHa M U3 CHHTe3-Tra3a; 3TWIOBOIO CIUPTa — CHUPTOBBIM | PHBIE
Opo>KeHreM TJTFOKO3bI U TH/IpaTalliel STU/eHa; mpornaHoa-1 CrIoCco0bI
— BOCCTaHOBJIEHHEM [IPONMOHOBOrO ajib/lerusa; rnporadosna-2 TI0JIy4YeHHUs]
— IM/IpYpOBaHKeM alleTOHa M ryujparaljyei nponuieHa. CIIMPTOB.

1. BuneodparMeHThbI U C/1ali/ibl TIO TeMe YpoKa 3HaTh
CrIoCco0bI
TI0JIy4YeHHUs]
Hanbosee
3HaYMMBbIX
a/IKaHOJIOB

CaoricTBa CIUPTOB dusnyeckue CBOMCTBA CIUPTOB. BogoposHas cBA3b. YcraHaB/vB
[TporHo3 peakMOHHOM CIIOCOOHOCTU TIpee/bHbIX OJHOATOMHBIX | aTh
CIIMPTOB U €ro IOATBep)KJeHue MPU PaCCMOTPEHHMM XUMUYeCKUX | B3aUMOCBSI3
CBOWCTB CIIMPTOB: KUCJIOTHBIE CBOWCTBA, peakuuu | b MeXIy
HYKJ/1e0(UIBHOT O 3aMeleHust C raJIoreHOBOJIOPO/IaMH, | MEKMOJIEKY
MEeXMOJIEKYy/ISIpHasl W BHYTPUMOJIEKYJ/IsSIpHasl — Jerujparauysi | JISpHOU
(mosnyueHne  MpOCTBIX  3(UPOB U alKeHoOB), peakLuH | BOJOPOJHO
JerUpUpOBaHUs, OKHUCIeHNS U 3Tepr(HKaLIUU. W CBSI3BIO C
J. ®usmueckre CBOMCTBa 3TaHO/MA, TporaHona-1, OyTaHona-1. | ¢pusHuecku
B3aumogeiicTBue HaTpus co CUpTOM. B3anMogelicTBre civpTa € | M
pacTBOpOM Juxpomara Kaiusg B cepHoM Kuciore. [lomyuyeHue | cBoMCTBaMu
cnoxHoro 3¢upa. IlonyueHue sTuieHa u3 staHosna. CpaBHeHHe | CIIUPTOB.
peakLi ropeHrsl STUJIOBOr'0 U NPOIU/IOBOTO CIIUPTOB Henars

BBIBOBI O
3aKOHOMEepH
OCTSIX
V3MeHeHUs
dbusnuecku
X CBOMCTB B
roMoJioruye
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CKOM psAfy
aJ/IKaHOJIOB.
Xapakrepus
0BaThb
obimye
0coOeHHBIe
CBOICTBa
aJ/IKaHOJIOB.
OrnuceIBaTh
MeXaHHU3M
peakiuu
HyKeohun
BHOT'O
3aMellleHuUs].
Y cTaHaBIMB
aThb
reHeTHUYecK
VIO  CBfI3b
Mexny
rajioreHoasa
KaHaMM |
CTIIMpTaMH,
aTKeHaMU
U CTIMpTaMu
)
THUAPOKUCUIT
BHLIMU U
Kap0o-
HUILHBIMU
CoeIMHEeHUS
MU
YcraHaBnvB
aThb
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reHeTUYecK
yIO  CBfi3b
Mexny
rajoreHoa
KaHaMd U
CITUPTaMH,
aJIKeHaMH1

U CIIUPTaMu
, THIPOKUCH
JIEHBIMA

Y KapOOHUIT
bHBIMU
Coe/IMHeHusI
MU,
yryieBoiaMu
U CIIMPTaMU

IIpumeHeHue

criupToB. OTAe/bHbIe
Trpe/iCTaBUTeIN

d/IKAHOJIOB

Husive u Bbiciive (KUPHbIe) CITUPTHI.

CunTeTnueckue Motoiue cpesacrea (CMC).

O6macT TIpUMEHEHUsI MeTaHOJlAa Ha OCHOBE €ro CBOWCTB.
TokcuuHocTh MeTaHos1a. OBMacTy IpUMeHeHHsT STUIOBOTO CITMPTa
Ha OCHOBe ero CBOMCTB.

ANKOronu3sMm Kak CoLjfabHOe siBleHHe U ero NpoguiakTrKa.

J. OGHapyskeHHe S3THIOBOTO CIMPTa B Pa3/MUHBIX TPOAYKTaX
C roMo1pI0 Mo0(opMHOM TIPoOBI. BuaeodparmMeHTsl U Craibl
TI0 TeMe ypoKa

YcraHaB/vB
aThb
B3aMMOCBS3
b Mexnay
CBOMCTBaMU
CIIMPTOB U
ux
TIPUMEHEeHU
eM.
AprymeHTHn
poBathb
CBOIO
yOexx1EHHO
CThb

B TIaryOHBIX
MOC/IeICTBU
X
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dJIKOI'OJIN3M
d

MHoroaToMHbIe
CITUPTHI

AToMHOCT crnMpTOB. ['/MKOMM W T/MLepuHbl. 3oMmepus,
HOMeHK/JaTypa U  TI0JlyueHHWe  MHOTOaTOMHBIX  CIUPTOB.
Oco6eHHOCTH XWMHUUECKHWX CBOMCTB MHOT'OATOMHBIX CITMPTOB.
KauecTBeHHasi peakliyisi HA MHOI'OATOMHbI€ CTIUPTHI.
OTUNeHTIUKO/b U TJIMLEPUH, KaK TpeJCTaBUTed MHOT0aTOMHbIX
crupToB. VX npuMeHeHue.

. B3auMogeiicTBue TivLeprHa co cBexxeocaxaéHHbIM Cu(OH)s,.
PacriosHaBaHMe BOJHBIX pacTBOPOB [JIMLIEpUHA M 3TaHOIA.
OTHolLIeHWe STUIeHTIUKOJIS U TJIMLIepUHA K BO/le M OpraHuyecKuM
pacTtBopuTe/isiM. BujeodparMeHThI U Cai/ibl 10 TeMe ypOKa

Knaccudwig
HMpOBaTh
CIIUPTHI  TIO
TIPUHLUITY
aTOMHOCTHU.
[Ipornosup
OBaTh BU/IbI
HU30Mepun
JUIst
MHOI'0aTOM
HBIX
CIIMPTOB Ha
OCHOBeE
CcoCTaBa MHX
MOJIEKY/T U
Ha3bIBaThb
HX.
YcraHaBvB
aTh
B3alIMOCBSI3
u MeXIy
MoTyueHue
M,
CBOMCTBaMH
u
TIPUMEHEeHU
eM
MHOI'0aTOM
HBIX
CITMPTOB:
STUIEHI IUK
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ons
Y TIULIepUH
a.
Pacrio3HaBa
Tb
MHOT'0aTOM
Hble

CITUPTHI

C TIOMOLL[bIO
KaueCTBeHH
o

peakiiiu.
Habnronath
U
OITKCHLIBATh
JleMOHCTpaI]
WOHHBIN
9KCITIeprMeH
T

[IpakTrueckas
pabora 3

VccnepmoBaHue CBOUCTB CIIMPTOB

Co0bsmro1aTh
rpaBu/ia
TEXHUKH
6e3omacHoC
TH npu
pabore ¢
nabopaTopH
bIM
obopyoBaH
uem,
HarpeBaTes
bHBIMH
nipubopamuy,
XUMHYECKH
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MU
peakTUBaMu
. DKOHOMHO
u
9K0JIOTHYEC
KU
rPaMOTHO
obparatbest
C HUMU.
Hccnenosat
b CBOWCTBa
OpraHuueck
ux
BeLL[eCTB.
Habnronath
XUMUUECKU
e sIBJIeHUsI U
(bukcupoBaT
b
pe3y/bTaThl
HabJTroZIeHn
.
DopmMyupo
BaTh
BBIBO/IbI Ha
HX OCHOBE

DeHOoIbI

CocraB U1 cTpoeHHe MOJIeKy/Ibl (peHOIa. ATOMHOCTb (DEHOJIOB.
'omonoruueckuii psisi, U3oMepusi U HOMeHK/IaTypa (heHOJIOB.
Criocobpl mosyyeHHss (eHosla: W3 KaMeHHOYTOJIbHOW CMOJIbI,
KyMOJIbHBIN CTOCO0, M3 rajioreHapeHOB W METOZOM I[eJIOUHOTO
I/1aBa.

J. BugeodparmeHTsI 1 c/1aiifibl 110 TeMe YpoKa

Pasnmuuath
CIIUPTBI U
(heHOBI,
OJIHO-,
JIBYXaTOMH
ble U T. [.
(hbeHONBI.
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3anuchIBaTh
ux
bopmybl U
Ha3bIBaTh
(heHOIBI.
Xapakrepus
OBaTh
roMOJIOTHYe
CKUW  psif
0/THOATOMH
BIX
(heHO/OB.
YcraHaBvB
aTh
reHeTUUeCK
VIO  CBS3b
MeXIy
KJ/lacCaMu
HeopraHuue
CKUX
coeIlHeHU
11 Ha OCHOBe
cnocoboB
TIOJTyUeHUST
deHosa

CBolicTBa "

rpuMeHeHue (h)eHOJI0B

du3nueckre cBoiicTBa (heHOIOB. XUMHUUYECKHe CBOMCTBa (heHoma:
KWCIOTHbIE CBOMCTBA, OKHWC/IEHWe, peakLUWu 31eKTPo(UuIbLHOro
3amellleHus (rajoreHMpoBaHMe, HUTPOBaHUE), TOJMKOH/eHCalusl.
KauecTBeHHble peakiyd Ha (eHom: ¢ OpomMHOM  BOZOH
Y pacTBopoM xjopuza xene3a(lIl).

Xapakrepus
OBaThb
XUMHYECKU
e CBOMCTBa
tdeHona Ha

[TprimeHeHue (eHOJIOB. OCHOBe
J. PactBopuMocTh (heHOMa B BoZe TPy OObIUHOM Y MOBBIIMIEHHOM | cOCTaBa U
Temrneparypax. BbiTecHeHne (eHosa U3 QeHonsTa HaTpUs | CTPOEHUS
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YroabHOM  KUC/I0TOW. KauecTBeHHbIe
obecijBeunBaHre OpPOMHOM BOZABI H
O6ecrBeurBanre pactBopa KMnO,.

peakiuu Ha (eHo:

C

pactBopom FeCls.

ero
MOJIEKY bl
U
B3aMHOT'O
B/IUSAHUA
aTOMOB B
Hel.
OnuceIBaTh
peakLuu
371eKTpoduI
BHOT'O
3aMellleHUst
B
0eH30/ILHO
M KOJIbII€.
YcraHaBvB
aTh
3aBUCHMOCT
b MeXIy
TIpUMeHeHU
eM deHosna
U ero
CBOMCTBaMH

Habnronath
U
OITHCHLIBATh
JleMOHCTpaI|
WOHHBIN
9KCITleprMeH
T

O06o061eHue u
cUCTeMaTHh3aLuys

BroimosiHeHWe TeCTOBLIX 3aZlaHU M pellieHre 3a/lad Ha BbIBOJ
(hopmys1 cnupToB (0JHO- 1 MHOTOAaTOMHBIX) U (peHoJI0B. PelieHne

BrimonHaTts
TeCTHl u
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3HaHWM 10 CITUPTaM U
tdeHony

pacuéTHbIX 3a/@ad Ha OCHOBe CBOMCTB CHUPTOB (OJHO-
Y MHOTOAQTOMHBIX) U (eHoJIoB. BbinosHeHue yrpa)kHeHUi Ha
yCTaHOB/IEHWe  TeHeTUYeCcKOW  CBA3M  MeXAy  Kjaccamu
VIJeBOJOPOAOB U TUJPOKCUICOJEp)KaluX  OpraHuyecKux
coeJiJiHEeHMH (LIeNTOYKU MpeBpalL{eHuH).

[ToaroToBKa K KOHTPOJIBHOM paboTe

yTIpa>KHeHU
i, pellaThb
3ajaud 10
TeMe.
IIpoBoguTh
OLIeHKY
COOCTBEHHBI
X
JIOCTIKEHU
U B
YCBOEHUHU
TeMBI.
KoppekTup
OBaTb CBOU
3HaHUS B

COOTBETCTB
uu C
TJIaHUpYeM
bIM
pe3ynabTaTo
M
1 KonTposbHas pabota 3 no Teme «CIUPTBI U (heHOJTbD»
10 TEMA 7. AJIBAETU/Ibl 1 KETOHBI
2 Anberuapi: Anbnmeruapl — KapOOHW/IBHBIE OpraHWUecKue coeguHeHUs. | OTUCHIBAThH
rOMOJIOTUUeCKUH psifi, | DNeKTPOHHOe CTpoeHre KapOOHW/IbHOW a/ibJieruIHOM IPYTIIbI. CcoCTaB H
HU30Mepus U l'omonoruueckuii  psii ~ anbAervjoB, WX  H30MepuUs U | CTPOEHUe
HOMEHKJ/IaTypa HOMEHKJ/IaTypa. MOJIeKYJI
J. IapocrepxHeBbie ¥  Crioapra—bpurneba  Mojeny | anbJeruzioB
anbJeruzioB. BuzeodparmMeHTsI U cial/ipl 10 TeMe ypoKa .
Pa3znuuats
KapOOHU/TbH
VIO u
anbJerugHy
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10 TPYIIIBL.
Xapakrepus
0BaThb

rOMOJIOTHYe
CKUA  psif
anbJeruioB

ITporuosup
OBaTh

H30MepHI0
abJeruoB
Ha OCHOBe
aHaamsa ux
MOJIEKY/T H
KOHKPeTH3U
pOBaTh

rpyvMepamu

3anMceiBaTh
thopmy b

anbJeruoB
U JIaBaThb UM
Ha3BaHUSI B

COOTBETCTB
%071 C
rpaBUaMu
HOMEeHK/IaT
ypel IUPAC
Crioco6bl mostyuenusi | [TosiyueHre asnbJeTHIOB: OKUC/IeHWEM yriaeBofopoJoB (Bakep- | XapakTepus
a/bJerujoB TpoLIecC) U COOTBETCTBYIOLUX CUPTOB. [lonyyeHue anbAeruioB | oBaTh
rUpaTtaliel aJkKWHOB, MUPOJIM30M KapOOHOBBIX KHUC/IOT WM UX | OCHOBHBIE
COJIel, a TaKKe LeJI0YHBbIM THPO/IU30M JUTa/IOreHa/IKaHOB. CTI0COOBI
. BugeodparMeHThl 1 C/1aii/ibl IO TEMe YPOKa. T0JTyYeHUst
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JI. HonyquHe YKCYCHOI'0O djibAieru/ia OKMC/JIeHeM 3TaHOJIa

a/lbJIETUIOB

YcraHaB/vB
aTh
reHeTHUecK
VIO  CBSI3b
MeXIy
CIMPTaMU U
abJeruam
H,
yT7IEBOZIOPO
JlaMH

Y a/ibJIeru
amu,
alIKWHAMU 1
abJeruam
.
ITpoBoaUTH
nabopaTopH
ble OTbITHI

¢ cobmoieH
HeM IIpPaBU/I
TeXHUKH
Oe30racHoC
TH u
9K0JIOTHUUEeC
KU
PaMOTHOIO
obpareHust
¢ obopyzoB
aHWEeM u
peakThBaMu
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Habnronath
XUMUAYeCKH
e sBJIeHUs U
(bukcupoBaT
b
pe3y/bTaThl
HabJTroZIeHn
i.
DopmMyupo
BaTh
BLIBOJBI Ha
HX OCHOBE

CBolicTBa 1
rpUMeHeHue
anbJeruoB

dusnyeckre CBOMCTBA a/lb/|eTU/0B.

[TporHo3 peakjMOHHOM CTIOCOOHOCTH abJeruioB.

XuMunyeckue CBOMCTBa: peakLum TIpUCOeIUHEHNS
(uMaHoBOZOPOAA, THUAPOCYIbGUTA HATpUs, peakTwBa [ 'puHbBsIpA,
T'UJpYpPOBaHKe), PeaklMu OKUC/IeHUs1 («cepeOpsiHOTO 3epKajia» U
komriekcamu  Megu(Il)), peakuuu KoHAeHcaluu (anbJ0JibHAs

Xapakrepus
OBaThb
XUMHYeCKH
e CBOMCTBa
aJIbIETUIOB
Ha OCHOBe

Y KDOTOHOBAS, C a30TUCTBIMHU OCHOBaHWsIMH) | COCTaBa U
Y TIOJIMKOHZEHCAIW, PeaKMU 3aMeleHHs T0 O-YIJIEPOJAHOMY | CTPOEHHs
aTomy. nx
J. Oxucnenve OGe3anbieruza KACIOpoJoM Bo3zyxa. [losyueHue | MOseKyJI.
(eHoNpOpMabAEIUIHOTO TIOUMeEpa. [TpoBOAUTE
JI. O3HakOM/IeHWe C (PU3NUECKUMHM CBOWCTBAMH ajbJeru/oB | 1abopaTopH
(aueranbaeru M BOAHBIA pacTBOp (opMmasbierusia). Peakius | bie OMBITHI
«cepebpsiHOro 3epkana». Peakiusi ¢ ruzgpokcuzom menu(Il) mpu | ¢ cobmogen
HarpeBaHUU VeM TIpaBUJI
TeXHUKU
6e3omacHoC
TH U
9K0JIOTHUeC
KU
rpaMOTHOTO
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obpareHust
¢ obopyzoB
aHueM U
peakTUBaMu

HabmronaTte
XUMUYECKH
e sIBJIeHUs U
¢ukcupoBaT
b
pe3y/ibTaThl
Habr0JeHu
i.
Dopmynupo
BaTh
BLIBOJBI Ha
HX OCHOBE

KeTtoHbI:
TOMOJIOTUUEeCKUH PAJ,
r30Mepus U
HOMeHK/IaTypa.
CriocoObI rmosTyueHust
KEeTOHOB

KeToHbI Kak Kap6OHI/IJ'IbHBIe COoeJNHEeHUs.

OcobeHHOCTH COCTaBa 1 3JIEKTPOHHOTI'O CTPOEHUSA UX MOJIEKYJI.

["omosiornueckum psf, U30Mepusi U HOMEHK/IaTypa KeTOHOB.
CriocoObI 1oJTyueHHst KETOHOB.
J. BugeodparmeHTsI 1 c/1aiifibl 110 TeMe YpoKa

Pa3znuuats
anbJerubl
u
H30MepHbIe
UM KeTOHBI.
Xapakrepus
0BaThb
romoJjioruye
CKUU  psf
KETOHOB.
[Ipornosup
0BaTb BUJBI
U30MepUu
Ha OCHOBe
cocTaBa
KETOHOB.
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OrnuchIBaTh
CIT0COOBI
MOy UeHust
KeTOHOB H
Ha STOMH
OCHOBe
yCTaHaB/IUB
aThb
reHeTUuecK
VIO  CBfI3b
Mexny
KJ1accaMu
OopraHu4yecK
UX
coelMHeHU
H.
3anMceIiBaTh
thopmy bl
KeTOHOB U
JlaBaTb UM
HasBaHUs B

COOTBETCTB
%171 C
TrpaBUIaMU
HOMEHK/IAT
YPBI
IUPAC.
CBolicTBa U ®du3ruecKre CBOMCTBA KETOHOB. Xapakrepus I/IH(bopMaLII/IOHHaH MHHYTKa
ripuMeHeHUe KeTOHOB | [IpOrHO3 peakI[MOHHOM CITOCOOHOCTU KETOHOB. 0BaTh
XUMHUYECKHe CBOMCTBA: peakuuu rpucoefiuHeHus | pusnuecKre
(umaHoBOZIOpPOJA, TUAPOCY/b(PUTA HATpUs, peakTWBa [puHbspa, | U
TU/IPUPOBaHKe), peaki[uu OKUC/IeHUs], peakLiy 3aMelleHUs 110 XUMHAUYECKU

O-yTJIEDOTHOMY aTOMY.

e CBOMCTBa
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J. BugeodparmeHTsI 1 C/1aiifibl 110 TeMe ypoKa.
JI. OTHollleHWe alleTOHa K Boje. AILIeTOH KaK OpraHhYecKUi
pacTBOpHUTEJIb

KETOHOB Ha
OCHOBE
coCTaBa M
CTpPOEeHUs
ux
MOJIEKY/I.
IIpoBoguTh
nabopaTopH
ble OTbITHI

¢ cobmoeH
HeM TIPaBUJ
TEXHUKH
6e3omacHoC
TH U
9KOJIOTHUEC
KU
IPaMOTHOTO
obparteHust
c obopyzioB
aHUeM u
peakTUBaMHu

Habnronath
XUMUAYeCKH
e sIBJIeHUs U
(bukcupoBaT
b
pe3y/bTaThl
HabJTroZIeHN
i.
DopmMyupo
BaTh
BLIBO/JIbI Ha
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X OCHOBe

[IpakTrueckas
pabora 4

WccnenoBaHuie CBOMCTB a/bJerij0B U KETOHOB

Co0bmro1aTh
rpaBu/Ia
TeXHUKU
6e3omacHoC
TH npu
pabore ¢
nabopaTopH
bIM
obopyoBaH
uem,
HarpeBares
bHBIMHU
nipubopamuy,
XUMUYECKH
MU
peakThBaMH
. DKOHOMHO
u
9KOJIOTHUEC
KU
IPaMOTHO
obparraTecst
C HAMH.
Hccnenosat
b CBOMCTBA
OpraHuyeck
ux
BeIIIeCTB.
Habsmoath
XUMUYECKH
e sIBJIeHUs U
(UKCHpOBaT
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b
pe3y/bTaThl
HabJTroZIeHH
.
DopmMyupo
BaTh
BbIBOJbI Ha
HX OCHOBE

20

TEMA 8. KAPBOHOBBIE KNCJIOTBI 1 UX ITPON3BOJHBIE

KapboHoBbIe
KUCJIOTBI:

KaccuduvKauys u

CTpO€eHHe

[TonsiTvie 0 KApOOHOBBIX KHUC/IOTAX.

Knaccugukarys KapOOHOBBIX  KHCJIOT: o npupoje
yTJIeBOJIOPOAHOTO PafiiKana, M0 YHMCTy KapOOKCUIBHBIX TPYTIIL.
OJ/IeKTPOHHOe U TIPOCTPAaHCTBEHHOe CTpOoeHHe KapOOKCHUIbHOU
IPYIIIBL

KapboHOBbIe KHUCIOTHI B PUPO/IE.

J. BugeodparmeHTsI 51 C1anzpl 110 Teme ypOKa.
[IlapocTep>kHeBble  MOJie/Id  MOJIEKY/l KapOOHOBBIX — KUCJIOT.
Tabmia «Knaccudukanys KapOOHOBBIX KHUC/IOT»

OrnuceIiBaTh
CTpOeHHe
KapOOKCHIIb
HOU
TPYIIIIBL.
Knaccuduig
MpOBAaTh
KapOOHOBBI
€ KHCIOTbI
1o TIpUpojie
yTJI€BOJIOPO
[THOTO
pajvkarna,
Mo  4YKCIy
KapOOKCHIIb
HBIX TPYIIT.
Xapakrepus
OBaTh
HaXO0XK/IeH!
e
KapOOHOBEI
X KHUCJIOT B
npupozie ¥
ux
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ouoJioruyec
KYIO POJib

IIpenenbHble
OJJHOOCHOBHbI®
KapOOHOBBIE KMC/IOThI

T'omonoruueckuii psii mpefie/lbHbIX OJJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT. V30Mepurst 1 HOMeHK/IaTypa.

J. ®usnueckre CBOWCTBA MypaBbUHOM, YKCYCHOH,
Na/IbMUTUHOBOU U CTEAPUHOBOU KUCJIOT.

BugeodpaHrmeTsl U c/1aiifibl IO TeEMe ypOKa

Xapakrepus
OBaTh
roMoJIoruye
CKUU  psf
rpefie/IbHbI
X
OZIHOOCHOB
HBIX
KapOOHOBBI
X KHCJIOT.
YcraHaB/vB
aThb
3aBUCHMOCT
b MeXAY UX
COCTaBOM M
busuuecku
MU
CBOMCTBaMU

CBs3bIBaTh
MeXXMOJIEKY
JISIPHYIO
BOJOPOAHY
10 CBA3b C
dbusmuecku
M
CBOMCTBaMH
KHUCJIOT.
3anMceiBaTh
hopmy bl
ripe/ie/ibHbl

WHpopmaioHHass MUHYTKa
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X
O/THOOCHOB
HBIX
KapOOHOBBI
X  KUCJOT
Pa3/InYHOTO
CTPOEHHUsI U
Ha3bIBaTh
nx B
COOTBETCTB
U

C TpaBWIaM
u
HOMEHKJ/IaT
ypbl IUPAC

CriocoObI rmosTyueHust
KapOOHOBBIX KHCJIOT

[TonyueHnst KapOOHOBBIX KHC/IOT OKHC/IEHHEM a/lKaHOB, aJKeHOB,
MepBUYHBIX CIUPTOB U a/lbJieTH/IOB, a Takke THUPOIU30M
(TpUrasioreHasKaHOB, HUTPUJIOB).

[MonyuyeHusi MypaBbMHOW KUC/IOThI B3aUMOZENCTBUEM THAPOKCH A
Hatpus ¢  okcuzgom  yriepojga  (II),  ykcycHot — —
KapOOHWIMPOBaHHWEM METHJ/IOBOTO CITUPTAa U OpOKeHHeM 3TaHoJIa,
MIPOMMOHOBOM — KapOOHUIMPOBaHUEM STH/IEHA.

J. BugeodparmMeHThl 1 C/1aii/ibl IO TEMe ypOKa

Xapakrepus
OBaThb
obme
ocobeHHbIe
CTI0COOBI
TIOJTyUeHHUST
KapOOHOBEI
X KHCJIOT.
YcraHaB/vB
aThb
reHeTHJecK
VIO  CBSI3b
MeXAy
KapOOHOBBI
MU
KHUC/IOTaMH
U JpyTUMHU
K/IacCaM#
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OpraHnyeck
HnX

coeJJHEHU
51
CBoiicTBa du3nueckue CBOMCTBA KapOOHOBBIX KHC/IOT, 00ycyioB/ieHHbIe | [IporHo3up I/IH(bopMauHOHHaH MHHYTKa
Trpeie/IbHbIX MOJISIPHBIMH MacCaMy U BOZIOPO/IHbIMU CBSI3SIMHU. OBaThb
OJIHOOCHOBHBIX [TporHo3 XUMHWUECKUX CBOWCTB KapOOHOBBIX KUCIOT. OOIue | XUMUYeCKU
KapOOHOBBIX KHCJIOT CBOMCTBA KMCJIOT. e CBOMCTBa
Peakuyu 10  yr/7eBOJOPOAHOMY  pajukany. O6pa3oBaHue | KapOOHOBBI
(yHKLIMOHA/IbHBIX NTPOM3BO/HBIX. Peakiiys sTepupukanyu. X KUAC/IOT Ha
O6pa3oBaHue  TajOTeHaHTHPUZOB,  aHTHUAPHUIOB, aMH/IOB, | OCHOBE
HUTPUJIOB. cocTaBa
J. BugeodparmeHThl W craifpl 1Mo TeMme ypoka. [lomyuyeHue | U CTpoeHHUs
YKCYHOM30aMHJIOBOT'O 3(pupa. 150'¢
JI. O3HakomsieHHWe C (QU3NYeCKUMH CBOWCTBaMH HEKOTOPBIX | MOJIEKYI.
Tpefie/IbHbIX OZJHOOCHOBHBIX KHCJIOT: MYypaBbUHOM, YKCycHOM, | [TogTBepn
MacigHoM.  OTHOLIeHWe — pa3/MyHbIX  KUCAOT K  BOJe. | aTb 3TH
Bsaumogencrsue pacTBopa YKCYCHOU KUCJ/IOTHI: [IPOTrHO3bI
— ¢ MetaysioM (Mg nmm Zn); XapaKTepuc
— ¢ okcyzoM Metasia (CuO); TUKOM
— c rugpokcugoM Metasia (Cu(OH), unu Fe(OH)s) obImumx U
— ¢ conbo (Na,CO3 1 pacTBOPOM MbLIa) 0COOeHHBIX
CBOWCTB
KapOOHOBEI
X KUCJIOT.
IIpoBoauTH
nabopaTopH
ble  OMbITHI
¢ cobmoeH
vieM TpaBuj
TeXHUKH
6e3omacHoC
TH
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1 9KOJIOTHY
€CKH
rpPaMOTHOTO
obparreHust
c obopyzioB
aHueM U
peakTHBaMu

Habnronath
XUMUAYeCKH
e sSIBJIeHUs U
(bukcupoBaT
b
pe3y/bTaThl
HabJTroZIeHH
i.
DopmMyupo
BaTh
BLIBOJBI Ha
HX OCHOBE

Bakueinime
ripe/iCTaBUTeN
KapOOHOBBIX KHUCJ/IOT U
UX PUMeHeHUe

MypaBbI/IHaH N YKCYCHad  KHCJIOTBI, KdK TIpeaCTaBUTe/IN
npegebHbIX OAHOOCHOBHBIX Kap6OHOBI)IX KHNCJIOTHI.
IlaneMUTHMHOBAsI U CT€apUHOBAasA KHUC/IO0ThI, KdK IIpeACTaBUTE/IN
BBICIINX IIpeAe/IbHbIX OJHOOCHOBHBIX Kap60HOBbIX KHCJ/IOT.
AKPI/I]IOBE[H N MeETaKpW/OBasd KHCJ/IOTBI, KdK TMpeaCTaBUTe/IN

Knaccuduig
HpOBaTh
KapOOHOBBI
€ KHUC/IOTHI
1o

Herpe/e/IbHbIX OJJHOOCHOBHBIX KaPOOHOBBIX KHUC/IOT. pas/IMYHbIM
OsnenHoBasi, JIMHOJIeBas U JIMHOJICHOBAS, KaK Ipe/iCTaBUTe/ A OCHOBaHUA
BBICIIMX HeTpe/e/IbHbIX OJJHOOCHOBHBIX KapPOOHOBBIX KHUC/IOT. M.
beH3oliHas u canuiuiosas, KakK npezacrasuTeny | HasbiBaTh
apoMaTHUYeCcKUX KapOOHOBBIX KUCJIOT. TIpe/iICTaBUT
[IByxoCcHOBHbIe KapOOHOBBIE KUCIOTHI Ha TIpUMepe I1laBesieBoi. enen
[TpumeHeHMe 1 3HaUeHHe KapOOHOBBIX KUCIIOT. OCHOBHBIX
J. Konnekuusi opraHAyecKux KUCI0T. OTHOLIeHKe TpejesbHbIX | TPYIII
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" HerpeesIbHbIX  KHUCJ/IOT
IepMaHI'dHdTa KaJ/lnusa

K OpomMHOW BoJe U PpacTBOpY

KapOOHOBBI
X  KHUCJIOT,
3aITUChIBaTh
ux
tbopmybl,
XapaKTepu3
OBaThb
CBOICTBA,
CroCOOBI
TIO/Ty Y€ HUSI
u
MIPUMEHEHH
e.

Cosrt KapOOHOBBIX
KUCJIOT. Mbl1a

[MonyyeHue cosieli KapOOHOBBIX KHC/IOT Ha OCHOBe OOIIMX
CBOMCTB KHCJIOT: B3aMMO/IEWCTBUEM C AKTUBHBIMM MeTasljlaMHy,
OCHOBHBIMM OKCH/JaMH, OCHOBAHUSIMU WU COJISIMU.

[TonyueHue coseii KAPOOHOBBIX KUC/IOT I[€JIOUHBIM TUPOJIA30M
CJI0XKHBIX 3()HPOB.
XUMHYecKue CBOMCTBA COJiel KapOOHOBBIX KHCJIOT: THAPON3 T10
KaTHOHY, peak[Ud WOHHOrO OOMeHa, MHUPOJM3, 3JIeKTPO/IN3
BOJHBIX PAaCTBOPOB.
Meia. JKECTKOCTb BO/IbI M CITIOCOOBI €€ yCTPaHeHUs.
[TpumeHeHue comeld KapOOHOBBIX KUC/IOT.

. TlonyueHue mbiia U3 >kvpa. CpaBHEHHE MOMIIUX CBOMCTB
X031CTBeHHOT0 Mbljia U CMC B »KECTKOU Bojie

Xapakrepus
OBaThb
CroCOoObI
TIOJTyUeHHUST
u
XUMUAYECKH
e CBOWMCTBa
coneu
KapOOHOBBI
X KUCJIOT.
OnuceiBaTh
MbITa  Kak
HaTpUeBbie
Y Ka/ieBble
COoJTH
JKUPHBIX
KapOOHOBBI
X KUCJIOT.
Xapakrepus
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OBATb

JKECTKOCTD
BOJbI v
rpeJijiaratb
CTIOCOObI eé
yCTpaHeHUst
HabmonaTte
XUMUYECKU
e sIBJIeHUsl U
¢ukcupoBaT
b
pe3yJbTaThbl
Habr0JeHu
.
Dopmynupo
BaTh
BBIBO/IBI Ha
HX OCHOBe
CrnoskHble 3¢upbl CtpoeHue MoOJIeKYyJ, HOMEHK/IaTypa U W30Mepusl CJO0XKHBIX | XapakTepus
s¢upoB. MIx pusrnueckre CBOWCTBaA. OBaTh
Crnioco6bI ToTy4YeHust C/I0)KHBIX 3(HPOB: peakiys 3TepuduKaliy, | CTPOeHHe,
B3alMO/IeNCTBYE CIIMPTOB C aHTuipyuamu WM | HOMEeHKJIaT
raJIoreHaHry/IpuiaMi KUC/IOT peakLyer IOJIMKOHZeHCallud Ha | ypy,
npyMepe TO/y4YeHUs TMoJaudTWIeHTepedTanata. XUMUUYECKHe | N30MepHI0
CBOWCTBA CJIOXKHBIX 3()MPOB: TU/PO/IU3 U TOPEHKe. CJIOXKHBIX
[TpriMeHeHYe C/I0XKHBIX 3()HPOB. 5(MpOB.
A. Komnekuus cnoxsbsix 3¢gupoB. Illapoctep>xHeBble Mogenu | OnuchIBaTh
MOJIEKYJl CJIOXKHBIX 3(GHUPOB W W30MEPHbIX UM KapOOHOBBIX | prznyeckue
KUC0T. [TosryueHre PUSATHO NMaxXHYLEro CI0XKHOro 3¢upa. CBOMCTBA M
JI. O3HakKomsieHHe C o0pa3laMu CI0KHBIX 3¢pHUpoB. OTHOIIEHHE | CTIOCOObI
CIOKHBIX 3(UPOB K BOJe U OpraHMYecKUMM BelllecTBaM | MOIy4YeHHs
(xpacurensm). BolBefieHHe )KMPHOTIO ISITHA C IOMOLLBIO CJIOKHOTO | CJIOJKHBIX
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adupa

3¢upoB.
ITporuosup
OBaThb
XUMUAYeCKH
e CBOWMCTBa
CJIO>KHBIX
3¢upoB
KOHKDeTH31
pOBaTh
TPOTHO3
peakIusMu
TU/IPO/TH3a
Y TOpEHMUS.
YcraHaB/vB
aThb
B3aMMOCBSI3
b Mexay
CBOMCTBaMU
u
MpUMeHeHU
emM
CJIO>KHBIX
3¢upoB.
HabmronaTte
XUMUYECKH
e sIBJIeHUs U
¢ukcupoBaT
b
pe3y/ibTaThl
Habr0JeHu
i.
Dopmynupo
BaTh
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BbBIBO/JIbBI Ha

VX OCHOBe
Bocku u Xupel Bocku, ux cTpoeHue, CBOWCTBA M KilacCU(UKALMA: pacTUTebHble | XapakTepu
Y )KUBOTHBIe. buosiornueckas posib. 30BaTh
JKupel, UX CTpOeHWe W CBOWCTBA: OMbLIEeHWe, THJPUPOBAHUE | COCTaB U
pacTUTe/IbHBIX JKUPOB. CTpOeHue
Buosiornueckas posb )XUpOB BOCKOB
3aMeHa )XUPOB B TeXHUKE HEeIULL[eBbIM ChIPbEM. U JKUPOB.
. OTHOIIeHHe C/IMBOYHOrO, MO/CO/IHeYHOro, MalllMHHOro Macesn | Ha ocHose
¥ MaprapuHa K BoAHbIM pacTBopam 6poma 1 KMnO.. cocTraBa
JI. PacTBOPUMOCTS JKMPOB B BOZle U OPraHUUeCKUX PaCTBOPUTEJISIX | Npe/iCKasbiB
aThb
XUMUYECKU

e CBOMCTBa
U
KOHKDeTHU3H1
poBaThb
TPOTHO3
Ba)KHEUIIN
MH
peakiusMU:
OMBIJIeHHS,
TU/IpUPOBaH
usd
pacTuTebH
bIX YKUPOB.
YcTaHaBuB
aThb
MeXXTpezame
THBIE CBSI3U
Mexny
XUMHUEH U
61oJIOTHeH.
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PackpsiBathb
Crocobb1
3aMeHbI
JKUPOB B
TeXHUKe
HeTUIIeBbl
M CBIpbEM

[IpakTrueckas
pabora 5

WccnenoBaHue CBOMCTB KAPOOHOBBIX KUC/IOT U UX MTPOU3BOAHBIX

Co0bsmro1aTh
rpaBu/Ia
TEXHUKH
6e3omacHoC
TH npu
pabore ¢
nabopaTopH
bIM
obopyoBaH
uem,
HarpeBaTes
bHBIMH
nipubopamuy,
XUMUYECKH
MH
peakTUBaMH
. DKOHOMHO
u
9K0JIOTHYec
KU
rPaMOTHO
obparraTecst
C HAMH.
Hccnenosat
b CBOMCTBa
OpraHuyeck
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nx

BeIIleCTB.
Habnronath
XUMUAYeCKH
e sIBJIeHUs U
(bukcupoBaT
b
pe3y/bTaThl
O6006meHve 1 BbIMo/iHeHWe TeCTOBBIX 3a/laHWM M pellleHHe 3aJau Ha BbIBOJ| | BBIMOMHATE
cucTeMaTHh3aLus (hopMyn anbAeruioB, KeTOHOB, KapOOHOBBIX KHCJIOT, CJIOKHBIX | TECTBI U
3HAHWM 110 3¢upoB. PellleHWe pacuéTHLIX 3a7ad Ha OCHOBE CBOWCTB | YIIpa)KHEHU
a/lbJeruiaM, KeTOHaM, | ajb/IeTH/[0B, KETOHOB, KapOOHOBBIX KUC/IOT, CJIOKHBIX 3(UPOB U | s,  peIlaTh
KapOOHOBBIM JKUPOB.  BBINO/IHEHHWe — yIpaKHEeHWH  HAa  yCTaHOBJIEHWE | 33[jaud  T10
KHUC/IOTaM, CJIOKHBIM | TEHETUYECKOW  CBSI3M  MeXAy  KjaaccaMu  YIJIeBOJOPOJOB | TeMe.

3¢upaM U Xrpam

Y KUCIOPOACOJieprKalliuX OpraHnyeckKux CoeJuHeHWM (LeroukKy
nipeBpaitieHuit). [ToaroroBka K KOHTPO/IbHOM paboTe

IIpoBOouTH
OLIeHKY
COOCTBEHHBI
X
JOCTHKeHU
%1

B YCBOEHUU
TeMBI.
Koppektup
0BaTb CBOU
3HaHUSI B
COOTBETCTB
15151

C IUIaHupye
MBbIM
pesyJbTaTo
M

KonTtposbHast pabora 4 no TeMam «AJbJIeTHIBI M KeTOHbI», «KapOOHOBbIE KUCIOTHI M UX TTPOU3BO/IHBIE»

13

TEMA 9. YIVIEBO/IbI
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YrneBogpl: CTpoeHUe
1 K/1accuukanys

CocTtaB MOJIeKyJ1 YI/IeBOJOB U UX CTPOEHKE.

Knaccudukarysi yryieBooB: MOHO- [IU-, OJIUTO- U TI0/IMCaXapubl;
KeTo3bl U anb/03bl; TeTPO3bl, TEeHTO3bI, reKCO3bI.
BoccraHaBnuBarome U HEBOCCTaHaB/IMBAIOLUE  YIJIEBOZBIL.
Buonornyeckast poJib yrieBoZioB U 3HaUeHHe B )KU3HHU UeioBeKa
JI. OGpasiipl yrIeBoioB U u3flenuii u3 Hux. [losyueHne caxapara
Ka/bL{s U BblJie/IeHre caxapo3bl U3 pacTBOpa caxapara KasbLus.
Tabmmua «Knaccudukaiys yrieBomoB»

Xapakrtepus
0BaTh
COoCTaB
yTIeBO/IOB
U Kjaccudpu
LIMpOBaTh
ux 1o
pa3UUHbIM
TpU3HaKaM:
1o
OTHOLLIEHUIO
K
TU/IPOJH3Y,
1o
coJiep>KaHu
10
KapOOHWIbH
OUl TpYIIIIbI,
Mo  4YucCiIy
aTOMOB
yriaepoga.
3anuceiBaTh
bopmy bl
yTJIeBOJIOB
u
ypaBHeHUs
TU/IPO/H3a.
YcraHaB/vB
aTh
MeXXrpezme
THbIe CBSI3U

MeXay
XUMUeH WU
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Ouosiorue.
HabmronaTe
XUMHUECKH
e sIBJIeHUsT ¥
¢ukcupoBaT
b
pe3y/IbTaThl

Monocaxapupl.
ITeHTO3HBI

CTpoeHre MOJIeKy/l MOHOCaXapy/iOB Ha MpHUMepe TJIULePHHOBOrO
anpferuja.

OrThueckrie K30Mepbl MOHOCAXapHOB U WX OTpakeHHWe Ha
MMCbMe C TIoMoILpi0 hopmyst durtiepa.

Pubo3a wu ge3okcupubo3a Kak mpejcTaBuTe  D-1ieHTO3.
CTpoeHre UX MOJIeKyJ ¥ OH0JIorHuecKas posb.

. BugeodparmeHTsI 1 c/1aiifibl 110 TeMe ypoKa

Xapakrepus
OBaTh
OnTUYEeCKue
HU30Mephbl
KaK
C/lieicCTBUe
Ha/Muusi B
MOJIeKyJie
MOHOCaxap
WJI0B
accuMeTpuy
HOIO aroma
yIjepoja.
Pasnmuuath
MOHOCaxap
uael L- u D-
pAaaa.
Otpaxatb
CTpPO€eHUe
MOJIEeKYJI
MOHOCaxap
WJI0B

C TIOMOLLbIO
dhopmyn
dumiepa.
PasnmnuaTh
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pubosy wu

JIe30KCUPHO
03y Io
COCTaBy,
CTPOEHHUIO U
6uonornyec
KO PO/
Monocaxapupl. CTpoeHue MO/eKy/bl U (pri3ryecKre CBOMCTBA I/TFOKO3bI. Xapakrepus
I"'ekco3bl [luknmueckre (OpMBI TIFOKO3bI M UX OTPaK€HMEe C IOMOLIbIO | OBaTh
¢dopmyn Xeyopca. 'MMKO3UHBIN THAPOKCU. ¢-D-TiroKo3a u OIITUYeCKHe
[-D-rimoko3a. H30Mephbl
TayTomepus Kak pe3y/bTaT paBHOBECUS B PACTBOPE I[VIFOKO3bI. [JIFOKO3bI
ITonyuenue riroko3sl. PoTOCUHTES. KakK
XuMUYeckye CBOWMCTBA: peakLMW 10 ajbJerufHOM U 110 | CIefiCTBUe
TUAPOKCWIBHBIM  rpynnaMm.  CnuproBoe,  MOJIOUHOKUC/IOE | HA/IMUUS B
Y MaCJ/ISTHOKUC/IOe OPOyKEeHUsI TTFOKO3BI. MOJIEeKyJ1e
@dpykTo3a Kak u3oMep TIMoKo3bl. CTpyKTypa U (uU3WUYecKre | MOHOCaxap
Y XUMHAYeCKHe CBOUCTBA. 1591(0):]
J. BugeodparmeHThl M cCnalgpl MO TeMe Yypoka. Peakuys | acuMMeTpu
«cepebpsHOTO 3epKasa» Jine [JIFOKO3BL. Peakijuu | yHOrO
¢ G yKCUHCEepHUCTON KUCIOTOM. aToma
JI. O3HakomsieHMe C (U3MUeCKMMH CBOWCTBAaMM TIJIHOKO3bl. | yI/Iepoja.
BsaumogenictBue r1moko3el ¢ rugpokcugom  Meau(1l) mpu | Pazmnuath
KOMHATHOHU TeMIiepaType 1 Ipy HarpeBaHUU rekcosel D-
paga aisd a-
u p-
[JIFOKO3BI.
Ortpaxartb
CTpOeHue
MOJIEKY/T
MOHOCaxap
1591(0):!
C TIOMOLLBIO
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hopmyn
Xeyopca.
Paznuuath
[JIIOKO3y U
pykrosy
M0 COCTaBy,
CTPOEHHIO U
buosioruuec
KO PO/

Hrcaxapybl

Crtpoenue Mosiekysn aucaxapuzioB. Caxaposa. HaxoxkigeHue B
npupoge. [Ipou3BOACTBO caxapo3bl W3 CaxapHOW CBEKJIBL
XuMunYecKue CBOMCTBA Caxapo3bl.

JlakTo3a M MasbTO3a Kak M30Mepbl caxapo3bl. VX cBoWCTBa U
3HaueHue.

. OTHOLIeHVe pacTBOPOB Caxapo3bl U MajbTO3bl K I'MAPOKCULY
meau(Il).

JI. KUC/IOTHBIN MMIPOJIN3 Caxapo3bl

Xapakrepus
0OBaTh
CTpPOeHue
MOJIEKYJT
Jrcaxapuzio
B U
3aITMChIBATh
ypaBHEeHUsI
peakLyn
TUZPO/N3a.
Paznuuats
caxapos3bl,
MaJabTO3bl U
JIaKTO3y T10
COCTaBy,
CTPOEHHUIO U
buooruuec
KOU POJIH.
OnuceIBaTh
TPOMBILLLTIE
HHOe
TPOU3BOJCT
BO
caxapo3bl
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u3
caxapHou
CBEKIJIbI

[Tonucaxapuppl.
Kpaxman

CTpoeHue MOJIeKyJI IT0/IMCaXxapuzioB.

Kpaxman. CoctaB U CTpoeHHe ero MoJieKy/al. AMuiosa
Y aMWIONEKTUH.  XUMHWYeCKMe  CBOWCTBA:  TIMAPOIM3 U
KauecTBeHHasi peakuusi. HaxoxzaeHve B mNpupoje, MOIyuYeHHe
Kpaxmasia M ero rnpumeHenue. bronornueckas posb Kpaxmarsnia.

. O3Hakom/ieHWe C (U3MUYEeCKMMM CBOMCTBaMHM Kpaxmara.
[TosryueHue KpaxMabHOIO KJlencTepa.

JI. KauecTBeHHas peakLiys Ha Kpaxmail

Xapakrepus
0OBaTh
COCTaB u
CTpPO€eHUe
Kpaxma’sa
Kak
MPOJAYKTa
peakLu
MOJTUKOHIe
HCAllUl -
IJIFOKO3Bb,
XUMHUYECKU
e CBOMCTBa
Kpaxmarsa.
OnuceIBaTh
reoMeTpUIo
MO/IMMEPHBI
X Lerneu
Kpaxmasa.
3anuchiBaTh
ypaBHeHHe
CTyMeHYaTo
ro
TUAPOIN3a
Kpaxmasa.
NpenTtuduil
HMpOBaTh
Kpaxmana C
TOMOILBIO
KaueCTBeHH
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OU peakiuu

Lesronnosa

CTpoeHue MOJIeKyJI LieJI/IF0JIO3bI.

CoiicTBa 1je/UTHO/IO3bl:  00Opa3oBaHUe CIOXKHBIX 3GHPOB U
IIPOAYKTOB a/IKU/TPOBAHUS.

Hutpatel ¥ aneratsl Le/UIF0JI03bI — OCHOBA I10JIyYeHUs
B3pBIBUATHIX BEI[eCTB U UCKYCCTBEHHBIX BOJIOKOH.

HaxosxaeHue B rpupojie U eé 6uosiornyeckas posib. [IpuMeHeHue
LIeJI/TFOJIO3BL.

J. O3HakoM/leHHe C (U3UYeCKUMHU CBOWCTBAMM  LieJITH0JIO3bI.
[TonyuyeHue HUTPATOB LIEJI/IFO/IO3BL.

JI. O3HaKoM/IeHue C KOJIJIeKLjeld BOJIOKOH

OnuceiBaTh
CTpPO€eHUe
TM0JIMMEPHO
U 1erouku
MOJIEKY bl
LIeJITFOI03bI
, Kak
TPOyKTa
peakiuu
TO/IMKOH/IE
HCalMu  f3-
TJTFOKO3BI.
Xapakrepu
30BaTh
XUMUUECKU
e CBOMCTBa
LIeJI/TF0JI03bI
s eé
HaxoXXJeHU
e B IpUpoje
u
ouosioruuec
KYIO pPOJib.
CpaBHHBAaTh
Kpaxmaa U
LIeJI/IF0JI03Y

[IpakTrueckas
pabota 6

WccnenoBaHue CBONCTB YIieBO/OB

Co0bmro1aTh
rpaBu/Ia
TEXHUKH
6e3oracHoc
TH npu
pabore ¢
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nabopaTopH
bIM
obopyoBaH
HeM,
HarpeBaTes
bHBIMH
nprubopamy,
XUMHUUECKH
MH
peakTHBaMu
. DKOHOMHO
u
9K0JI0THYeC
KU
IPaMOTHO
obparartbest
C HUMH.
Hccnenosat
b CBOWCTBa
OpraHuyecK
ux
BEIIIeCTB.
Habnronath
XUMHUUECKH
e sIBJIeHUs U
(bukcupoBaT
b
pe3y/IbTaThl

O06o061eHMEe 1
cucTeMaTHU3aLys
3HaHWH 10 yTrJeBojiaM

BrinosiHeHWe TeCTOBBIX 3aJjaHUM U pellleHWe 3a7auy Ha BbIBOJ,
¢opmyn yrneBofioB. PelleHre pacuéTHBIX 33lau Ha OCHOBe
CBOMCTB yT/IeBOZOB. BbINosHeHVe yrpaKHeHUM Ha yCTaHOBJ/IEHHE
reHeTUUeCcKou CBSI3U MeXIy KJlaccaMu yI/1eBOJI0B
Y KAC/IOPO/COZIePXKAllMX OpPraHUuYeCcKUX COeIMHEeHWH (LIerouKH

BeImonHaTh
TeCTBI "
yIpa)KHeHU
s, pellaThb
3aZlaud 110
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ripeBpaitieHuii). [ToaroToBkKa K KOHTPO/ILHOM paboTe

TeMme.
ITpoBoaUTH
OL|eHKY
COOCTBEHHBI
X
JOCTHXKEHU
U

B YCBOEHUU
TeMBbI.
Koppektup
OBaThb CBOU
3HaHUS B

COOTBETCTB
15151
C IJIaHUpye
MBbIM
pe3y/bTaTo
M
1 KoHTponbHast paboTa 5 1o Teme «YT/1eBObI»
25 TEMA 10. A3BOTCOAEPXXAIIWE OP'AHUYECKHWE COEAJVNHEHUSA
2 AMUHBL: [Moustne 06 amuHax. Knaccudukaimss amMHHOB: MO uucIy | XapakTepu3
K1accudukanus, YIJIeBOJOPOAHBIX pasiukajioB (mepBruHBIe, BTOPUUHBIE, | OBaTh
CTpOEeHUe, U30MepUsi U | TPETUUHBIE) U 10 UX TIpUpoJe (anudaTruueckre, apoMaTUUYeCKUe U | CTPOEHHUe,
HOMEHK/IaTypa JKUPDHO-apOMaTUuecKue). Kaccuduka
OJIEKTPOHHOE U [POCTPAHCTBEHHOe CTPOeHUe MOJIEKYJ/T aMUHOB. LIHIO,
I'omosiornueckum psifi, U30Mepusi U HOMEHKJIaTypa Ipefle/IbHbIX | N30MepHI0
anidaTruyecKrx aMUHOB. u
I"omonornueckum pAaz, y30Mepus u HOMEHK/IaTypa | HOMeHK/IaT
apoMaThuyeCKUX aMUHOB. ypy
J. BugeodparmeHTsI 1 C/1aii/ibl 110 TeMe ypoKa. anvgaTruec
JI. I3roTOBNIeHWe  I1apOCTEP)KHEBBIX  MoOJe/ell  MOJIeKYH | KUX
HU30MepHbIX aMUHOB Y apoMaTuy
eCKHUX
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aMHUHOB.
OnuceiBaTh
roMOJIOThYe
CKUe psifibl
anudaruyec
KUX U
apomMaTuuec
KUX
aMUHOB.
Pasnuuath
TOMOJIOTH U
H30Mepbl
anudaruyec
KUX U
apomMaTuuec
KUX aMHUHOB

Crioco6bl mosTyueHust
aMHHOB

CrniocoObl moyueHus: anudaTiuecKux aMUHOB: B3aMMOJIEHCTBHEM
aMMHakKa CO CIHUpPTaMH, B3aUMOJEWCTBUEM TaJIOreHa/lKaHOB C
aMMHaKoOM, B3auUMOJENCTBHMEM  COMeld  aJKWIaMMOHMSI  CO
iéouamu

Crioco0blI o/TyyeHHsT apOMaTHUYeCKUX aMUHOB: BOCCTaHOBJIEHUEM
apoMaThuYeCKUX HUTPOCOeVHEeHUH (peakuus 3WHWHA),
B3aUMO/|eMICTBMEM apOMaTUUYeCKHX aMUHOB C rajieHajKaHaMu.

. BugeodparmeHTsI 1 c/1aiifibl 110 TeMe ypoKa

Xapakrepus
OBaTh
Croco0bI
MOy YeHHst
apoMmaruuec
KHUX v
anugaTtryec
KHUX
aMVHOB.
PackpriBathb
pOJIb
JIMYHOCTU B
WCTOpUU
XUMHH ~ Ha
rpuMepe
peakLyu
3UHMHA.
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YcraHaBMB
aThb
reHeTHuYecK
yi0
B3alIMOCBS3
b MexXay
aJIKaHaMH U
aMHHAaMHU,
CrMpTamMu
Y aMUHaMH,
HUTPOCOe U
HeHUIMU |
aMHUHaMH

CBolicTBa "

IMpUMEeHEeHHEe aMUHOB

[TporHo3 peakIMOHHOW CTIOCOOHOCTM aMHHOB Ha OCHOBE HX
3JIEKTPOHHOI'O CTPOEHMUS.

XuMUYecKre CBOMCTBA aMHHOB, KaK OPraHM4eCKMX OCHOBAHWM.
Peakuyy 371eKTpo(UIBHOrO 3aMellleHrsI apOMaTUYeCKUX aMUHOB,
Peakuyu okucieHus, ankwiupoBaHus. OOpa3oBaHue aMU/IOB.
B3aumogeiicTBre aMUHOB C a30TUCTOW KUCJIOTOM.

[TprMeHeHre aMMHOB Ha OCHOBE CBOMCTB.

J. @usuueckue cBoiicTBa aHwiMHA. OTHoIIeHWe OeH30/1a
v aHwiMHa K OpomHoiM Boge. Kosmeknus — aHWIMHOBBIX
KpacuTeJiei. ['openue MeTH/1aMUHa. BsaumogetictBue
MeTWlaMWHa U aHWIMHA C BOJOW W KucioTamu. OKpallvBaHHUe
TKaHel aHWIMHOBBIMH KpaCUTe/sIMU

Ha ocHoBe
cocTaBa H
CTPOEeHUs
MOJIEKYJT
aMHHOB
TPOTHO3UPO
BaTh 1704
OCHOBHBIE
CBOICTBA H
TIOATBEPIK],
aThb MPOTHO3
ypaBHeHUsI
MU
XUMHUYECKU
X peakLH.
YcTaHaBnuB
aThb
B3alIMOCBSI3

u Mexay
CBOICTBaAMU
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u
obnactaMu
rpUMeHeHU
sl aMMHOB.
PackpbiBath
pob
apomaruyec
KUX aMMHOB
B TIPOU3BO/
CTBe
KpacuTesnen

AMHHOKHUC/IOTBI:
CTpOEeHHEe MOJIEeKYI,
KnaccudvKauys u
roJiyyeHue

[lonsiTue 06  amuHoOkucnoTrax. CTpoeHHMe  MOMEKy/n |
HOMEHKJ/IaTypa aMUHOKHCIIOT.

Crnioco6bI TIoTyueHUst aMUHOKHC/IOT: TH/PO/u3 OeslkoB, CHHTe3 Ha
OCHOBe rajioreHONpOM3BOJHBIX KapOOHOBBIX KUCJIOT,
L[UaHTHUIPUHHBIN CUHTe3, OMOTeXHOJIOTMUeCKUH Crioco0.

. Tuzponn3 6e/KOB C TOMOLIBIO TerCHHa

Xapakrepus
OBaTh
CTpOeHuUe,
Ky1accugpuka
1171308
H30MepUI0
U
HOMEHK/IaT
Ypy
AMMHOKUCJT
OT.
OrnuceIBaTh
CIT0COOBI
TIOJTyYeHUsI
AMHHOKHUCJT
OT.
PackpriBathb
pOJib
AMHHOKHUCJT
oT B 0OMeHe
BellleCTB B
SKUBBIX
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opraHu3max

Y cTaHaBIMB
aThb
reHeTHUYecK
VIO
B3aMMOCBSI3
b

MeXay Kabo
HOBBIMH KU
C/I0TaMU

1 aMHUHOKHUC
JIOTaMHU.

Ha ocHoBe
aHa/m3a
cocTaBa
AMMHOKUCJT
oT
TPOTHO3UPO
BaTh X
am@OoTepHBI
e CBOICTBA

CBolicTBa 1
rpUMeHeHue
AMUHOKUCJIOT

dusnyeckre CBONMCTBA aMUHOKHUCIIOT.

AMUHOKHCIOTBl Kak am¢oTepHble OpraHUuYeckue COeJUHeHUS:
B3aMMOJIeHICTBHE C KHCAOTaMM U Iejiodamy, obOpa3oBaHue
OWMOMSPHOTO MOHa.

Peakuyu sTeprurKaliiv 1 KOHZEeHCaLu.

[TenTyaHas CBA3b Y MOMUNENTU/BL.

KauecTBeHHble peakliM Ha aMUHOKMUCJIOTBI: HUHUTWJPUHOBas U
KCaHTOIPOTENHOBAHUSI.

[TprMeHeHre aMUHOKHUCJIOT M OMoJioruecKasi poJib MernTH/I0B.

. OO6HapyxeHne (yHKUMOHA/JBHBIX TPYyMIl B  MOJIEKy/Iax
AMUHOKUC/IOT  (Ha  mpuMmepe  ruuuHa).  OOGHapy)xeHHe

Ha ocHoBe
cocTaBa W™
CTpOeHUs
MOJIEeKYJI
AMHHOKHUCJT
oT
MPOTHO3UPO
BaTh 1704
am(pOTepHBI
e CBOMCTBa
u
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aMUHOKHCJIOT C TIOMOIIbI0 HUHTUPUHA.
JI. I3roToBeHre Mo/iesieid TIPOCTeUIIINX TeNTH0B

TIO/ITBEPXK/]
aThb MPOTrHO3

ypaBHeHUs
MU
XUMHUUECKU
X peakLUH.
PackpbiBath
poJib
MEeXMOJIEKY
NISIPHOM
Jleruparaii
W1 MOJIEKYT
aMUHOKMCJT
oT B
obpa3oBaHu
1 GeKOBBIX
MOJIEKYTT |
T0JTy4YeHHr
TIeTITH/IOB.
YcraHaB/vB
aTh
B3aUMOCBSI3
b Mexay
CBOMCTBaMU
u
NpUMeHeHU
emM
aMUHOKMCJT
oT u
TeTnTH/IOB.
OO6HapyXuB
aThb
aMUHOKMCJT
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OTbI C
TIOMOIIbIO
HUHTUIDUH
a

benku

CTpyKTypbl MoJieKyJ1 Oe/KOB: MepBUUHAsi, BTOPUUHAsI, TPeTUUHasl,
yeTBepTUYHAs.

CuHre3 OesKoB.

CpoiicTBa 0enKOB: [JeHaTypalus, THJPOJN3, KaueCTBEeHHbIe
peaxkLiuu.

Buonorrnueckre GyHKLIMN OETKOB.

. PactBopeHue u ocaxzaeHwe OenkoB. [leHaTyparusi OenKoB.
KauecTBeHHbIe peaki[uy Ha OeJKu.

JI. PacTBOpeHMe OenKOB B BOoZie M UX Koaryssiius. OOHapykeHue
Oenka B KypUHOM siiflie ¥ MOJIOKe

Xapakrepus
0BaThb
TOJIUMEPHY
10 IIpUpoay
0e/KOB U
CTPYKTYPbI
UX
MOJIEeKYIL.
OrnuceIBaTh
busnueckue
U
XUMHUYECKU
e CBOMCTBa
Oe/IKOB.
Pacrio3HaBa
Tb OeNKu C
TIOMOII[bIO
KaueCTBeHH
BIX
peaxLu.
Ha ocHoBe
MeXXrpezame
THBIX
CBsI3eH C
6uosoruei
pacKpbIBaTh
6urooruuec

Kyl0  pOJib
OenKoB
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B )KMBBIX
OpraHu3Max

IIpakTHyeckas
pabora 7

AMUHBI. AMUHOKUC/IOTEL. benku

Cobnroath
rpaBu/Ia
TeXHUKH
6e3omacHoc
T™H pu
pabore ¢
nabopaTopH
BIM
obopyoBaH
HeM,
HarpeBaTe’
bHBIMH
nprubopamy,
XUMHUECKH
MU
peakTHBaMHu
. DKOHOMHO
u
3KOJI0THYeC
KU
rPaMOTHO
obpararscst
C HUMU.
Uccnegorar
b CBOWCTBa
OpraHuuecK
ux
BEIIIeCTB.
Habnronath
XUMHUECKH
e sIBJIeHUs U
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¢ukcupoBaT
b
pe3yJ/bTaThl

Hyxkneunnossle
KUCJIOTBI

[TonsiTie 06 a30TUCTHIX OCHOBAHUSIX.

Hykneunossle kucinotsl: PHK u JIHK. Hykieotuzb! ¥ UX cocTas.
CpaBHenuve [JHK u PHK u ux posb B niepesauu Hac/ieCTBEHHbIX
TIPHU3HAKOB OPraHU3MOB 1 OrocuHTe3e Oesika.

. Mogemn JHK u pazmuunbix BugoB PHK. O6pasupl mpoayKToB
MUTaHUSI W3 TPaHCreHHbIX (OPM PpacTeHUH U >KUBOTHBIX;
JIEKapCTB W TIpernaparoB, W3TOTOBJIEHHBIX C IIOMOLIbK) T€HHOU
VIH)KeHepuu

OnuceiBaTh
CTpOEHHE U
CTPYKTYPBbI
MOJIEKYJT
HYKJIEHHOB
bIX KHCJIOT.
HaseiBath
COCTaBHbIE
YyacTH
HYKJIEOTUJIO
B v
KJ1accugury
HPOBATh UX.
CpaBHHBAaTh
PHK U
OHK.
Xapakrepus
OBaTh pOJib
HYKJIEHHOB
bIX KHUCJIOT
B Ilepejjaye
HacJ/ieiCTBe
HHBIX
CBOMCTB
OpraHv3MOB

O06o0061ieHve u
crUcTeMaTu3alus
3HaHUU 110
a30TCo/ieprKalium
OpraHnyeCcKuM

BbironHeHWe TeCTOBbIX 3a/laHUM W pellleHWe 3a/lad Ha BbIBOJ|
dhopmMyn a3oTcofeprKallliX OpraHudyecKUX coeJuHeHW. PelieHuve
pacyéTHBIX 3aZlad Ha OCHOBe CBOMCTB aMHWHOB M aMWHOKHCIIOT.
BrimosiHeHWe yTipa)KHeHWM Ha yCTaHOBJIeHHe TeHeTUUeCKou CBSI3U
MeXJy KjJaccaMd  OpraHMYeCcKuxX  coefIMHeHWM  (1[eTOoYKu

BeimonssaTs
TeCTBI 5
yIipa)KHeHU
s, pellaThb
3aZlaud 110
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coeJIJMHEeHUSIM

ripeBpaitieHuii). [ToaroToBkKa K KOHTPO/ILHOM paboTe

TeMme.
ITpoBoaUTH
OL|eHKY
COOCTBEHHBI
X
JOCTHXKEHU
U

B YCBOEHUU
TeMBbI.
Koppektup
OBaThb CBOU
3HaHUS B
COOTBETCTB
15151

C TJIaHMpye
MBbIM
pe3yJibTaTto
M

KonTponbHast pabora 6 1o Teme «A30Tco/iepsKalijie OpraHuyecKie CoeJMHeHHs»

[IpakTrueckas
pabota 8

Npentudukaiiysi opraHuyeckux coeliHeHnI

Co0bmro1aTh
npaBu/ia
TEXHUKH
6e3omacHoc
TH npu
pabore
nabopaTopH
bIM
obopyoBaH
vem,
HarpeBaTes
bHBIMU
nipubopamuy,
XUMHUUECKH
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MU
peakTUBaMH
. DKOHOMHO
u
9K0JIOTHYEC
KU1
rPaMOTHO
obparatbest
C HUMU.
Hccnenosat
b CBOMCTBa
opraHuYecK
ux
BellleCTB.
Habnronath
XUMUYECKU
e sIBJIeHUsI U
(bukcupoBaT
b
pe3yabTaThl

O600111eHEe 3HAHWH 10 KYPCY OPraHUYeCKON XUMHUM

ViToroBasi KOHTPOJIbHAsI paboTa M0 KYpPCy OpraHuueCKOW XUMHUHU

13

Pe3epBHOe Bpemsl

170

Utoro

TemaTuueckoe myiaHupoBanue «O01maa xumus» 11 Kacc

54

Tema ypoka

N3yyaemsbie BONIpochI

Bupbl jeATe/IbHOCTH 00y4JaromMXCsl

Peanu3zanus
KaJ/IeHJapHOT0
nJiaHa
BOCIIUTATe/IbHOM
padoThI
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paboueid

NMPOrpaMMblI
BOCIIMTaHUSA
15 TEMA 1. CTPOEHUE ATOMA. IIEPUO/IMYECKWI 3AKOH 1 IIEPUOJUYECKASI CUICTEMA
XVUMUNYECKHMX 3JIEMEHTOB /1. . MEHJE/IEEBA
1 | CrpoeHue aToma CnoxxHoe cTpoeHre aroma. J[lokasaTenbcTBa | XapakTepu3oBaTh KOPIYCKYJISIPHO- Wudbopmaiu
3TOr0: KaTolHble Y PEeHTIeHOBCKHe JIyuW, | BOJIHOBOM /lya/y3M YacTHUL, MUKPOMUpa OHHAS MUHYTKA
dboToapdekr, pagroakKTUBHOCTb. OTKpBITHUE
5/IeMEHTAPHBIX UACTHULY: 37eKTPOHA 1 HYK/IOHOB MexayHapo
(mpotoHOB U HeWTpoHOB). Mogenu TomcoHa,
Pesepdoppa, bopa. [Toctynatsl Bopa. Ctpoenue JHBIH AeHb
dTOMa B SBeTe KBAHTOBO-MeXdHUUYEeCKUX paCHPOCTpaHEHI/IH
T1pe/CTaB/IeHNN.
J. ®otosdpdekt. KaTogHble yun (3/71eKTPOHHO- TpaMOTHOCTH
nyueBble TPyOKHM). BugeodparmMeHTsI U Califbl
no Teme ypoka. [Iloptpersi  TomcoHa,
Pesepdopza, bopa
2 | CTpoeHHe aTOMHOTO HyknoHbl (IpOTOHBI M HEUTPOHBI), HYKIW/bI. | XapakTepu30oBaTb COCTaB aTOMHOIO f7pa. | YyacTuUe B
snpa. M30Tomnsl. [TonsiTie 06 wm3obapax u u3oTomax. SlaepHble | Pa3mmuare HYKIOHBI M HYK/TH/IBI, 1300apbl U IKO/IbHAS
SlnepHble peakLyu peakLvy U UX ypaBHeHUs. W30TOIbI
M. BugeobparmMeHTbl ¥ CIalipl TI0 TEMe YPOKa. Hay4HO-
IToptpeTsl iBaHeHnKoO U I'aroHa rpaKTUyeckKast
KOH(epeHI[1s
«ITepBele 11aru B
HAYyKy»
2 | CocrosiHye 3/1eKTPOHOB | KOpIyCKy/IIpHO-BOJIHOBOH /lya/i3M 3/1eKTpoHA. | OMKCBIBaTh COCTOsIHME /IEKTPOHA B aToMe. | MHhopMal[oHHast
B aTOMe. [TonsTHE 5/1eKTPOHHOM opbutam u | Pasnuuate TIOHATHUST «OpOUTATb» MUHYyTKa
3/IEKTPOHHOT0 06J/1aKa. U «3JIEKTPOHHOE 00/1aK0».
s-, p-, d- v f-opburtanu. KBaHTOBBIE UMCIIA. o
Crpoenu KTPOHHOM 000/I0UKU aToMa. MexyHapoAHbIi
pOeHHe /TeKTPOHHOU O
J. BuneodparmMeHThl U C/laiifibl IO TeMe ypOKa. A€Hb
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Mogenu opbuTaneit pa3nuuHoON GOpMbI pacripocTpaHeHUst
I'PaMOTHOCTH
O/eKTPOHHbIe [lopsfok 3amonHeHust 3/1eKTpOHaMU aTOMHbIX | OnuceiBaTh CTpOeHue /IEKTPOHHBIX | JIeHb [10/THOT'O
KOH(Urypaly aToMOB | opOuTaneli B COOTBETCTBUM C TPUHLMIIOM | 000/I04€K aTOMOB.
urypan P pHHn 0CBOOOKIeHUSI
MUHUMyMa  3Hepruy, 3amnperoM  Ilaysu, | 3anuceiBaTh 3/71eKTPOHHBIE M 3/IEKTPOHHO-
npaBuioM XyH/a, paBuioM KiieukoBckoro. rpaduueckrie (hopmyJIbI aromos | JIEHMHIpazia oT
O/eKTpOHHbIe (POPMYJIbI aTOMOB U HOHOB. XUMUUECKUX 3JIEMEHTOB. daImcTcKomn
. CnekTpbl  MOIJIOL|EHUSI U WCIyCKaHWs
A bl » Y 610KazbI
COe[IMHEHUM  XUMMUECKUX  371eMeHTOB  (C
TIOMOII[bIO CIIEKTPOCKOITA) (vH(pOpMaLOHHast
MHHYTKA)
320 net co gHs
OCHOBaHUA
BbanTuiickoro
(dota
(vH(pOpMaLMOHHAas
MUHYTKa
CrtpoeHue aTomMa 1 ITpennocbuKu OTKPBITHS: pabotsl | OnuckIBaTH TIpe/NoChIIKA OTKPBITHUS
MepUOMYeCKU 3aKOH | TIpe/IlIeCTBeHHUKOB, pelleHus | IepuoJAUYeCcKOoro 3aKOoHa.
O. 1. Mengeneesa MEKYHapOJHOIr0 Cbe3fla XUMUKOB B I | ApryMeHTUpoBaTbk po/ib jauyHoctd [. H.
Kapncpys, muuHocTtHble KauectBa [[. W. | MeHgeneeBa B OTKPBITUM TEPUOANYECKOTO
MeneneeBa. 3aKOHa.
OTKpbITHE Mepuo1uecKoro 3akoHa. | PopMy/IMpOBaTh TEPUOAUUECKUN 3aKOH B
MeneneeBckas (opMy/MpOBKa | COOTBETCTBUM C Bo33peHusimu [, U
[1eprUOUYeCKOro 3aKOHa. B3aumocssse | MeHeneeBa u COBPEMEHHBIMU
NIepUOJMYeCKOr0 3aKOHAa W TEeOpPUM CTPOEHMs | MpejCTaB/IeHUsIMU
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aToma. CoBpeMeHHast dhopMynupoBKa
MepUOoIUUeCKOro 3aKOHa.

J. Tloptpetet  beprjenuyca,  [IebepeiiHepa,
HrroneHpca, MengeneeBa. Pa3znruHble

BapMaHThl TaO/IWI| TE€PUOAUYECKON CHCTEMBI
XAMUYeCKuX 3sieMeHToB [I. V. MeHeneeBa

CtpoeHve atomMa "
repuoJuuecKas
cucTema

O. 1. Mengeneesa.

B3avMocBa3p  mepuoguUUYecKoro  3akoHa M
repuoJnueckod  cuctemsbl. Ilepuoguueckas
cucTeMa U cTpoeHHe aToMa. Pr3nuecKuii CMbICT
CUMBOJIMKHY [TePUOIUYECKON CUCTEMBI.

. BugeodbparmMeHThl 1 Claiibl IO TeMe ypOKa

PackpbiBath ¢r3nuecku CMBICJI
MOPSIIKOBOTO HOMepa 37eMeHTa, HoMmepa
rnepuoja v rpynmsbl.

OOBSICHATH ~ TEpUOANUYECKOe  H3MeHeHHe
CBOWCTB XUMHUYECKUX 3/1eMEHTOB
0COOEHHOCTSIMU CTPOEHUSI UX aTOMOB

[Tono)keHust 3ieMeHTa
B [1IepUONYECKOMN
CHCTEeMe U ero
CBOMCTBA. 3HaUeHHe

V3MeHeHre CBOMCTB 3/1eMEHTOB B IepUOJax U
rpymnmnax, Kak (pyHKLMsl CTPOeHHsI UX aTOMOB.
[NoHsTHEe 00 3Hepruv MOHMU3ALMU U CPOACTBA K
3/IeKTPOHY.

YcTaHaBnvBaTh NMepUOAUUHOCTb U3MEHEeHUs
pasiuycoB aTOMOB,
3/IeKTPOOTPULIATE/IBHOCTU  3JIEMEHTOB, HX
SHEepPrMu HOHM3aLMU W SHepruM CpoJCTBa

WHdopmanmoHHas
MHHYTKa

NepUoNUeCKOro [TepyogUUHOCTL X W3MEHEeHUsI MeTa/UIMYeCKUX | K 3/IeKTPOHY B 3aBUCUMOCTH

3aKOHa M HeMeTa//IMUyeCcKuX CBOWCTB 35J/IEMEHTOB B | OT MOJIOKEHUS 3/IEMEHTOB B IIepPHUOUUeCKOM
rpynnax M nepuojax, Kak (yHKLMsI CTPOeHUs | CUCTEMe.
3JIEKTPOHHBIX 000/I0UEK aTOMOB. OnuchiBaTh  CBOWCTBA  37IEMEHTOB U
3HaueHue MepUo1IecKoro 3aKOHa | 00pa30BaHHBIX UMH BeIL[eCTB Ha OCHOBaHUU
Y [IepUOJUUeCKON CUCTEMBI. VX T10JIO)KEHUS B TIEPHUO/IUYECKOM CHUCTEeMe.
J. OO6pa3upbl MpOCTHIX BeIeCTB, OKCHAOB U | XapaKTepu30BaTb 3HaueHue
TUJPOKCH/IOB 3/IEMEHTOB TPeTbero mepuoja M | MepuoJUueckoro 3akoHa U MepuojindyecKoit
JIEMOHCTpALUs UX CBOMCTB CUCTEMBI

O6o0061ieHne 1 BrIrosiHeHWe TeCTOBBIX 3a/laHUI Ha 3HaHHe BBINO/MHATE TeCThI U yIpaKHeHUs], pellaTh

cucTeMaTu3aLys CTPOEeHMsI aToMa U 3aKOHOMEPHOCTH U3MEHEeHUs | 3a/lauy U YIIPDaKHEHUS 110 TeMe.

3HaHWU M0 TeMe
«CTpoeHue aToma.
[Teproarueckuii 3aKOH
Y IlepuoiuecKas

CBOWCTB 3/1eMEHTOB 1 00pa30BaHHBIX UMH
BeL|eCTB B 3aBUCUMOCTH OT I10JIOXKEHHUS

B [IePUOIMUECKON CUCTEME.

[ToaroToBKa K KOHTPOJIbHOM paboTe

[TpoBOAWTH OLIEHKY COOCTBEHHBIX
JIOCTKEHUU B YCBOEHUU TE€MBI.
KoppekTrpoBaTthk CBOM 3HaHUS B
COOTBETCTBUH C [JIAHUPYEMbBIM
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CHUCTeMa XUMUYEeCKHUX
3/1eMEHTOB
. V. MeHpiesieeBa»

pe3yJsibTaToM

1 | KoarponeHast pabora 1 mo teme «CtpoeHue atoma. Ilepriofiyeckuii 3aKOH M TepUOJUUecKas CUCTeMa XUMHUYeCKHX
aneMmeHToB /1. . MeHpeneeBa»
14 TEMA 2. XUMMNYECKASA CBsA3b 1 CTPOEHUE BEIIIECTBA
1 | MonHas xuMuueckas [TonsiTue o xumMuyeckor cBsi3u. OCHOBHbIE | APryMeHTHPOBATh obpa3oBaHue Wudbopmaru
CBSI3b XapaKTepUCTUKM XUMMUECKOM CBS3M: JHEprus, | XUMAYeCKOM  CBSI3M  Kak  pe3y/bTara
o N OHHasi MUHYTKa
JI/IMHA, IUTIO/IbHBIM MOMEHT. B3aUMO/ZIEMCTBUSI ~ aTOMOB,  IIPUBOJSLLlee
MoHHasi XuWMHWUecKass CBsi3b W HOHHBIE | K 00pa30BaHUIO  HOHOB,  MOJIEKyl1 U
KPUCTa//IMUYeCKue PeléTKU. pa/ivKasos.
3aBHUCUMOCTh (M3MYeCKHUX CBOWCTB BelllecTB OT | [laBaThb OCHOBHbIE XapaKTepUCTUKU
TUMNA KPUCTa/JINYeCKOW pelleTKH. XUMHUUECKOU CBSI3U.
A. Kommekuusa KpUCTa/lIIMYeCKUX  BellecTB | PackpeiBaTb MeXaHU3M obpa3oBaHust
VOHHOTO CTpOEeHMsl, aMOp(HBIX BeLIeCTB U | MOHHOM XUMUYECKOW CBSI3U.
V3/leNTu u3 HUX. Mogenu | YcraHaBivMBaTh 3aBUCUMOCTb (DMU3MUECKHUX
KPUCTA/IJTMYECKUX PELIETOK C MIOHHOW  CBSA3bIO. | CBOMCTB BeLL[eCTB OT TUMA KPUCTa/NInYeCcKou
BuzieodparmeHTsI 1 C/1ai/ibl 110 TeMe ypoKa pelleTKH
2 | KoBaseHTHas Bo30yxxaénHoe coctosiHue atoma. [loHsite o | OnuchIBaTH KOBAaJIEHTHYIO CBSI3b.
XUMUUecKasi CBs3b U | KOBalleHTHOW cBsis3u. OOMeHHbIM MexaHM3M | XapakTepu3oBaTb eé 0COOEHHOCTH U
MeXaHU3MBbI eé obpa3oBaHust KOBaJ/IeHTHOU CBSI3U. | MEXaHM3MbI 00pa30BaHUsl.
obpa3oBaHust O/eKTpOOTPULIATe/IbHOCTb. HanpasnenHocts | KnaccuguippoBats KOBaJeHTHYHO CBSA3b I10

KOBa/JIeHTHOM CBs3U, €€ KpaTHOCTb. O- U Ti-
CBSA3U.  J|OHOPHO-aKLIE[NTOPHBIM  MeXaHH3M
oOpa3oBaHWsl  KOBaJleHTHOW  CBSI3U.  TWIIBI
KPUCTA/I/TMUECKUX DELISTOK C KOBaJeHTHOU
CBSI3bI0: aTOMHAs ¥ MOJIeKyJIsipHasl.
3aBUCUMOCTh (DU3UUECKUX CBOMCTB BeLeCTB OT
TUMA KPUCTa//TMYeCKON pelleTKH

J. Mopenu MosieKyn pasnuyHOW apXUTEKTYpBI.
Mopenu KpUCTa/I/TIMYECKHX BeleCTB aTOMHOU U
MOJIEKYJ/ISIDHOM CTPYKTYPbL. KosiieKkiysi BelecTs

3/IEKTPOOTPULIATE/IbBHOCTH, KPAaTHOCTU |
crioco0y TiepeKpbIBaHuUs OpOuTasei.
YcraHaBMBaTh 3aBUCHMOCTb  (PU3NYECKUX
CBOWCTB BeIL[eCTB OT TUTa KPUCTA/UTNYeCKOH
perIeTKn
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aTOMHOIO ¥ MOJIEKYJ/IIDHOTO  CTPOeHUs
U U37eNui U3 HUX
KowmruiekcHblie Komriiekcoobpa3oBaHre ¥ KOMILIEKCHbIe | XapaKTepHU30BaTh KOMILJIeKCHbIEe Wudbopmaiu
coeIMHeHUs COeIMHeHUs. Crtpoenue KOMIIJIEKCHBIX | COeJUHEHUS] U UX CTPOEHHE HA  OCHOBe
"y OHHasi MMHYTKa
CoeIMHEeHUH: KOMILJIeKCOoOpa3oBaTe/ib U | Teopum BepHepa
KOOpJHWHALMOHHOe YUCIIO, JIMTaH/bl,
BHYTPEHHSIS1 U BHEILIHSS C(ephl.
A. Tloptper Bepuepa. BupeodparmeHTbl U
cnanbl 1o TeMe
ypoka. [TosyueHve KOMITJIEKCHBIX OpraHU4eCcKux
Y HeOpraHW4yecKux coefilHeHuM. [leMoHCTpaLys
CYyXMX KPUCTa/JIOTH/IPATOB
Knaccudukarys u Knaccudukanys KOMIL/IEKCOB: xenartsl, | Knaccuguuyposatb KOMILJIeKCHbIEe
HOMEeHK/IaTypa KaTHOHHbIE, AHWOHHbIE W  HeUTpasbHble, | COeJUHEHUS (uHbOpMaIOHHas
KOMIL/IEKCHBIX aKBaKOMILIEKChl, ~ aMMHakKaThl,  KapOoHWIbl | Ha3biBaTh 3TH COelMHEHUS] B COOTBETCTBUU
COeJJHeHWUH, MeTasl/IoB. HomeHk/iaTypa KOMIUIEKCHBIX | C IpaBUiaMyu HoMeHK/1aTtypsl IUPAC. MUHYTKa)
Juccolyanys WX B | COEJMHEHUWM U UX CBOMCTBa. Jlucconuanus | 3anvchiBaTh ypaBHEeHUsI peakiuii
pacTBopax. 3HauyeHue | KOMIUIeKCHBIX COeJJMHEHUU. 3HaueHue | IUCCOLMALIMYA KOMIIJIEKCHBIX COeZJMHEeHNN.
KOMIL/IEKCHBIX KOMIIIEKCHBIX COeJUHEHMM U uX pojb B | PackpeiBath poJib KOMIUJIEKCHBIX
CcOoeIMHeHUM Tpypoze. COeIMHEHUM B XWUMHUUECKOM aHasuse,
JI. B3auMo/ielicTBMe MHOTOaTOMHBIX CIIMPTOB M | TIPOMBILLIZIEHHOCTH, NIPUPO/iEe
TJIFOKO3bI C (benvHroBoit JKUJKOCTBIO.
KayecTBeHHble peakiui Ha MoHbl Fe’ u Fe®
Metanniueckas [Ipuposa xumMHYeckoM CBA3M B MeTa/vlax M | OnmchIBaTh MeTa/UIMYECKYH) XHUMHUECKYIO

XUMHYeCKas CBA3b

criaBax.  OOuwe  ¢u3nueckue — CBOMCTBa
METajJIoB: TeIUVIO- ¥  3JIeKTPOIPOBOJHOCTD,
TIaCTUYHOCTD, MeTaJuTiyeCKUi breck,

MarHuTHbBIE CBOMCTBA.

MeTannuueckasi KpUCTa/uIMueckasi peliéTka u eé
0C0OEHHOCTH, KakK (YHKIWS MeTa/THueCKOu
CBSI3M.

A. Mogenu
MEeTaJIJIOB

KPUCTA/IJIMYECKUX peLHéTOK

CBSI3b.
XapakTepu3oBaTb
CBOMCTBA MeTaJl/IOB.
YcranaBnvBaTh 3aBUCUMOCTb MeX/y BUJOM
XUMHYeCKOH CBSI3Y, TUIIOM
KPUCTA/IJTNYECKON DPelléTKH U CBOMCTBAMM
MeTaJl/IoB

obmue  pusnueckue
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AFP eraTHbIe COCTOAHUA

a3l ¥ raszoBele 3akoHbl (boinsg-MapuoTra,

XapaKTepI/BOBaTL darperaTHble COCTOAHUSA

BelllecTB U (ha3oBble | Ilapis, [eii-JTItoccaka). YpaBHeHue | Bell|eCTB KakK (YHKLHIO yC/IOBUM HUX
repexo/bl MenpieeBa-KnaneiipoHa [jisi ujiealbHOrO rasa. | HaXOX/eHUsl B OKpy»Katolllel cpefe.
JKuaxkocTu. TekyuecTs, ucrapenue, | OnuceBaTh B3aUMOCBSI3b (hazoBBIX
KpUCTa/l/IU3aLiys. repexo/0B BeLeCTB.
TBépanie BeljecTtBa. IlnaBneHue. @a3oBble | PackpeiBaTh posib  (Da30BBIX TEepexo/ioB
nepexozibl. CyOumariys ¥ ecyomariyst. BellleCTB B MPUPO/ie U UCKYCCTBEHHOU CcpeJie
JKuzkrie KpUCTaslibl.
[1na3ma.
J. BuzneodparMeHThl 1 claiJpl 10 TeMe ypokKa.
Bojia B pa3MuHbIX arperaTHbIX COCTOSIHUSIX M
eé (a3oBbie Nepexo/ibl.
Bo3ronka woga wid 0GeH30MHOW KHUCJ/IOTHI.
Hunarpamma «@Pa30Bbie NePEXO0/ibl BEILECTB»
Me>xMoJieKyJIsipHbIe BopoponHasi cBA3p W eé pasHOBUAHOCTU: | ONKChIBaTh BOJOPOAHYIO CBS3b U pa3inyaTh
B3aUMO/IEUCTBUSI. MEXMOJIEKY/IIpHasE W BHYTPUMOJIEKY/ISIDHAs. | e pa3HOBHUHOCTH.

BopopogHas cBsA3b

dusnueckre CBONCTBA BeLECTB C BOAOPOAHOU
cBsi3bt0. E€ Grosiornueckasi posib B OpraHu3aLiuu

XapakTepr3oBaTh 3HaueHWe BOJOPOAHbBIX
CBsi3el [ij1s onvcaHusi (GU3UUeCKHUX CBOWCTB

CTPYKTYP O€JIKOB ¥ HyK/IEMHOBBIX KHUCJIOT. BeIIIeCTB Y OpraHu3aruu CTPYKTYPbI
Ban/iepBaasibCoOBO B3aMMO/IEMCTBHE U €ro TUIbI: | OMONOIMMepOB.
OpUEHTAL[HOHHOE, WH/YKLIMOHHOE U | Pazmuuath  TUMBI  MEXMOJIEKYJISIPHOTO
JVICTIEPCHOHHOE. B3aMMOJENCTBYS BEIL|eCTB.
. BuzseodparmeHTsl ¥ C/1aiifibl TIO TEMe YpOKa.
Mogemu montekyn JJHK u Genka
[MpakTHueckast [ToyueHre KOMIUIEKCHBIX OPraHUYeCKUX U Cobsrogath TipaBuU/Ia TeXHUKU
pabora 1 HEOpraHUYeCKUX COeJUHEeHUH 1 ucciiefioBanve | 6e3omacHocTy rpu paboTe ¢ 1abopaTOPHBIM
WX CBOMCTB obopy/ioBaHuEM, HarpeBaTe/IbHbIMU
npubopamM#, XUMHUYECKUMH pPeaKkTHBaMH.
OKOHOMHO U  JKOJIOTUYECKH T'PaMOTHO
oOparaTbCsi C HUMHU.
WccnegoBaTh  CBOWCTBA  KOMITIEKCHBIX
COeIMHeHUM.
Habmogath  XMMHWUECKWe  sIBJIEHUS |
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¢buKcupoBaTh  pe3yJbTaThl  HabJOeHU.
@®opMyMpoBaTh BEIBO/IbI HA UX OCHOBE

2 | O6o6meHMe 1 BbInosiHeHWe TeCTOBBIX 3aflaHUK Ha 3HaHMWe | BBIMOIHATH TeCThl M yIIpaKHeHUs], pellaTh
cucTeMaTu3aLys BU/I0B XUMUYeCKOH CBSI3Y, TUIIOB | 33/la4¥ 110 TeMe.
3HaHWM 10 TeMe KPUCTa//INYeCKUX peléTok, | [IpoBoANTH OLIEHKY COOCTBEHHBIX
«XHUMHYecKas CBSI3b U | MEeKMOJIEKYJISIPHOTO B3alMO/IeHCTBUS | JOCTV)KEHUM B YCBOEHUM TEMBI.
CTpPOeHHe BelljeCTBa» Y (pa30BbIX TIEPeX0/I0B. KoppekTupoBaTh CBOU 3HaHUs B
[ToaroroBka K KOHTPOJIbHOM paboTe COOTBETCTBUH C IJIaHUPYEMbIM
pe3y/bTaToOM
1 | KorrponbHast paborta 2 1o Teme « XMMHYeCKasi CBSI3b M CTPOEHHe BeIlleCTBa»
12 TEMA 3. JUCIIEPCHBIE CUCTEMBI 1 PACTBOPBI
1 | JucriepcHble cucTeMbl | XUMHUYeCKVe BeljecTBa M cMecu. Xumuueckass | OnucebiBaTb ~ XMMUYECKWe  CUCTeMbl U
Y UX KraccupuKaus cuctema. ['oMoreHHble ¥ reteporeHHble CMeCH. | JUCIIEPCHbIE B YaCTHOCTH.
JwcriepcHasi cucreMa: JUCIIepCMOHHAs Cpefja M | PasnMuarh TOMOreHHble U TreTeporeHHbIe
JcriepcHast dasza. Knaccudukarus | cmecy, [UCTIePCUOHHYIO cpeny u
JIACIIePCHBIX CHUCTEM. [UCIIepCHYIO (asy.
. BugeodparmeHTsl U ciaiifpl o Teme ypoka. | Knaccudunmpoats AucriepCcHble CUCTEMbI
OO6pa3ibl  JAUCIIEePCHBIX ~ CUCTeM W UX
XapakTepHble IPU3HAKHU.
1 | I'pybopucnepcHble Asposomu.  IIpomesieHTel.  OMyJsbcuM UM | XapakTepu30BaTbh rpybozucnepcHble
CUCTeMBI smyJibratopsl. Cycrnensuu. CeuMeHTaLUA. CUCTEMBI.
A. BugeodparMeHTs! U c1aipl o TeMe ypoka. | OnuceiBaTh pojb  a3po30/ed, SMYJbCUN
O6pa3tpr (xosneKkn) OBITOBBIX Y | ¥ CyCIIeH3UM B IIPUpOJie, Ha IIPOM3BOJCTBE
IIPOMBILLIJIEHHBIX aspo30J1e, 3MYJIbCUH | U B OBITY
Y CyCITIeH3UM
1 | TorKoaucriepcHble Konnougueie pactBopbel. Oddekt TuHgans. | OnucbiBaTb TOHKOJUCIIEPCHBIE CUCTEMbI U I/IH(i)OpMaLII/IOHHaH
CUCTeMBI [Tonyuenue KOJIJIOWJHBIX PacTBOPOB | CIIOCOOBI MX MTOJTyUYeHHSI. MUHyTKa
JVICTIePCUOHHBIM, KOH/IeHCaLlMOHHbIM u | Pa3nuuarts 30/ U renu.

XUMUUYECKUM CIIocobamu.

3omu v Koarynsuus. ['enu u cuHepesuc.
3HaueHre KOJJIOUJHBIX CUCTEM.

J. BugeobparMeHTbl U C/1alifibl 10 TeMe YPOKa.

XapakTepu3oBaThb
CUHepe3uC.

PackpbiBaTh poJib KOJIJIOWHBIX CUCTEM B
TpUpo/ie, Ha TIPOM3BOJCTBE, B MeJULIMHE U

KOaryJisiLiuio u
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[TpoxoykaeHue ydya CBeTa uepe3 KOJIJIOWJHbIE U
HCTHUHHBIE pacTBOphI (3ddekT TuHzaams).

JI. 3HAaKOMCTBO C KOJUIEKL[MSIMHU TIMILEBBIX,
MeJMIIMHCKUX W OMOIOTMUeCKUX rejieid 1 30/1ei.
[TosiyueHre KOJIIOWAHOTO PACTBOpA XJIOpH7a
xene3a(Ill)

OBITY.

PactBopsI.
KonunenTtparjus
pPacTBOPOB U CHOCOOBI
€€ BhIpakKeHUs

PaCTBOpr KdK 'OMOI'eéHHbIe CUCTeMbI U UX THUIIBI:

MOJIEKYJISIPHBbIE, MOJIEKY/IIPHO-UOHHBIE,
VIOHHBIE.
Crioco6b1 BbIpa)kKeHHs KOHL|eHTpaLyu

pacTBOpoB: 00OBEMHAs, MaccoBasi W MOJbHast
IO pacTBOpPEHHOro  BelecTBa. MoJisipHas
KOHLIeHTpaLMsl paCTBOPOB.

. BugeodparmeHThl U c/1aiifibl 110 TeMe ypOKa.
3aBUCUMOCTb PaCTBOPMMOCTH B BOJe TBEPABIX,

XapaKTepI/BOBaTb PaCTBOp KdK 'OMOT'€HHYIO

cucTemy.
Wcnonb3oBaTh KOJIMUeCTBEHHbIe
XapaKTepUCTUKU cofiep>KaHus

pPacTBOPEHHOI'O BellleCTBa B pacTBOpe IIpU
pelleHuy pacyéTHbIX 3a7a4

XKUIOKUX U Ta3000pasHbIX  BeLjecTB  OT
TemriepaTypbl.  Tabsuila  pacTBOPUMOCTH.
[TonyueHvie TiepeChIeHHOr0 pacTBopa
THOCy/lb(daTa HATpUs W ero  MrHOBeHHas
KpUCTa/M3arus
[MpakTHueckast [TpuroroBneHue pPacTBOpOB pazmuuHoii | CobsroaTh TipaBuU/ia TeXHUKH | MIH(bOpMaL[OHHAs
pabora 2 KOHIIeHTpPAaLUH 6e3omacHoCTH TIpu paboTe ¢ 1abopaTOPHBIM MUHYTKa
obopyJoBaHHEM, HarpeBaTe/IbHbIMU
npubopaMy, XUMUYECKUMH pEeaKTUBAMHU.
W OKOHOMHO W  JKOJIOTUYECKH T'PaMOTHO
paKTHuecKas OripezeneHvie KOHIL|eHTpaIuu KHCJIOTBI
pabora 3 TUTPOBaHUEM OOpaIaTLCs ¢ HUMH.
Habmogate  XUMHWUECKWe — sIBJIEHUS |
¢GUKCcUpoBaTh  pe3y/bTaThl  HAO/HOJIEHU.
@®opMyMPOBaTh BbIBO/IbI HA UX OCHOBE
O6o0611eHue U BhITIO/THEHHe TeCTOBBIX 3aJJAHUI Ha 3HAHHUE BBITIO/THATE TECTBI ¥ YIIPa)KHEHUs], PeliaTh
CHCTeMaTHh3aLus JMCTIePCHBIX CUCTeM, PaCTBOPUMOCTH, CTIOCOOO0B | 3a/jauu o TeMe.

3HaHWI [10 TeMe
«/lrcriepcHble CUCTeMBbI

BBIp&KeHUS KOHLIEHTPAL[UX paCTBOPOB.
Perienue pacuéTHbIX 3a/ay.

[TpoBOAWTH OLIEHKY COOCTBEHHBIX
JIOCTWKEHUM B YCBOEHUU TEMBI.
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Y PacTBOPbI»

[ToaroToBKa K KOHTPOJIBHOM paboTe

KoppekTupoBaTh CBOM 3HaHUS B
COOTBETCTBUM C [JIAHUPYEMbIM

pe3y/bTaToOM
1 | KonrponbHasi pabota 3 110 TemMe «/lucriepcHbie CUCTEMbBI M PACTBOPbI»
14 | TEMA 4. 3AKOHOMEPHOCTMU ITPOTEKAHUSI XUMUNUYECKHNX PEAKIIU 1 ®U3NKO-XUMUNYECKHUX
IMPOLIECCOB
1 | OcHOBBI XWMHUUECKOM | XMMHUecKas TePMOJMHAMUKaA. XapakTepr3oBaTh TepMOJVHaMUYeCKyH0
TePMO/IHAMUKH. TepmoauHamuueckass — cucteMa.  OTKpbITasi, | CUCTEMY.
[MoHsiTHe 006 HTANBINK | 3aKpbITas, M30/IMpOBaHHast cucTteMsl. | Pa3ivuaTe OTKPBITYIO, 3aKPBITYIO,
BHyTpeHHSs51 3Heprus CUCTEMBL. M30/IMPOBAHHYH0 TepMOJMHaMUYeCKre
OHTa/bIUs, WIA TeIuloCo/ep)kaHue CUCTEMBl. | CUCTEMBI.
[TepBoe Hauano TepMOAWHAMUKU. MI30X0pHBIM U | Mcrionb30BaTh MOHATHE SHTANbIUM /IS
n300apHbii  miporiecchl.  TepMoXMMHYeCKOe | XapaKTepPUCTHUKU TeI/I0COJep>KaHus
ypaBHEHHUe. CUCTEMBI.
. BuzneodparmeHTsl ¥ cnaipl 1o TeMe ypoka | ©opMyiMpoBaTth riepBoe Hayvaso
TepPMOIVUHAMUKHU.
OnucbiBaTb M30XOPHBIH W U300apHbIN
MPOLIECChI
3 | Onpenenenuve OHranenus. CraHfgapTHas SHTanblus. Pacuér | Pa3nvuaTe  XMMHUUeCKHe — peakliUuu 10
TerioBbIX  3((eKToB | SHTaNbIMKU peakuyu. 3akoH ['ecca u ceACTBUs | TelIoBOMY 3((deKTy.
XMMHUUECKUX peaklUil. | U3 Hero. XapakTepr30BaTh SHTAJIBIINIO.
3akoH ['ecca A. OK3oTepMuueckue IipoLieccbl Ha IpuMmepe | dopmyupoBaTh 3aKoH ['ecca u ciefCcTBUS
pacTBOpeHUs] CepHOM KUCIOTBI B BOJE. | U3 Hero.
OHJ0TepMUUeCKue T[poLecckl Ha mpumepe | IIpousBOAUTH pacuéT SHTAILIIUUA peakLiuu
pacTBOPeHUs COeld aMMOHUS
2 | HampaBsienne OHtporivsg. Brtopoe u Tperhbe  Hauvasa | XapaKTepu30BaTbh 3HTPOIIMIO.
MPOTeKaHus TepMouHaMUKU. CBoOOHast sHeprusi 'nb6ca. @®opMyMpoBaTh BTOpPOe U TpPeTbe Hayasa
XUMHAYeCKUX peakuuid. | [l. BuseopparmMeHTs! U Caiipl 10 TeMe ypoKa | TePMOJAWHAMUKHU.
[ToHsiTrie 06 SHTPOITMU AprymeHTUpOBaThH BO3MOKHOCTh
CaMOIIPOX3BOJIBHOTO MPOTeKaHUs
XUMHUUECKUX peaklyuil U TOJATBepXXJaTb WX
pacuétamu
1 | Ckopocth xumuueckux | [ToHSITHE O CKOPOCTU peakivu. XapakTepr3oBaTh CKOPOCTb XWMHUeCKOU I/IHd)OpMauHOHHaH
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peakiui OHeprusi  akTHBALMM W aKTMBHUPOBAHHBIMA | peakUuy ¥ Tpejjarate e[AWHULBl €€ | MUHYTKa
KOMIUIEKC.  3aKOH  JIeMCTBYIOLUMX  MacC. | U3MepeHwUs.
Kunetnueckoe  ypaBHeHHMe U KOHCTaHTa | @opMy/MpOBaTh 3aKOH /IeHCTBYIOIIMX Macc
CKOPOCTM XMMHUYeCKOM peakuuu. [lopsfoK | U onpefensTb TPaHULbl €70 IPUMEHUMOCTH
peakLu.
J. BuneodparMeHThI U c/1ali/ipl TI0 TeMe YpoKa
dakTopbl, BusooLMe | DakTOphI, BAUSIOLIME Ha CKOPOCTh TOMOTeHHOMU | Pa3nmuaTh  roMo- M TeTeporeHHbie
Ha CKOPOCTb peakLuu: npupoja u KOHLIeHTpaLus | mpolieccbl W (akTOpbl, B/UAIOLIME Ha
TOMOTeHHBIX U pearupyoumx BeIlleCTB, TemriepaTypa. | CKOpOCTb X MPOTeKaHUsl.
reTeporeHHbIX TemmnepatypHblii Ko3p@uuyeHT. YpaBHeHue C. | @opmynupoBats 1nipaBuno  Bant-I'odda
peakLuu Appenuyca. Y OTIpeJieJiATh TPAHMUL{bI er0 IPUMEHHUMOCTH.
dakTopsl, BJIMSIIOLLIE Ha CKOpOCTb | XapakTepu30BaTb 0COOEHHOCTH KMHETUKU
reTeporeHHoOu peakLyu: KOHLIEHTpAaLUsl | TeTepOreHHbIX XMMUYeCKUX peakivii
pearvpyrooLuX BellecTB M IOMab UX
COTIPUKOCHOBEHHUSI.
A. H3syueHue  3aBUCUMOCTHM  CKOpPOCTU
XUMHWYeCKOl  peakUWd OT  KOHLIeHTpaLuu
BellleCTB,  TeMIlepaTypbl  (B3auMOZelCTBUe
THOCYy/ib()aTa HATpUsi C CEPHOM KHUCIOTOMK),
MOBEPXHOCTH  COMPUKOCHOBEHUsI  BelLeCTB
(B3auMo/ielicTBUE COJISTHOM KUCJIOTBI
CrpaHy/jaMM M IIOPOLIKaMM aJIOMUHUS WU
L{MHKA)
Karanus u OCHOBHble TIOHSITMSI KaTalUTHYeCKOHM XUMMU: | XapakTepu30BaThb KaTaau3 M KaTaau3aTopsl
KaTan3aTophbl KarajyM3aTtopbl M KaTaju3, TOMOTeHHbIM M | KaK (aKTOpbl yTpaB/ieHUsi CKOPOCTbHIO
reTeporeHHbIN Karanus, MIPOMOTOPBI, | XUMHUUECKOUN peaxLuu.
KaTaJuTHUecKye sifibl U MHTUOUTOPBI. OnwuckiBaTh MeXaHU3MbI romo-,
MexaHM3M [1eICTBUS KaTa/lu3aTOPOB. reTeporeHHoro Y (pepMeHTaTUBHOIO
OcCHOBHBI® ~ TWUMbI  KaTaju3a:  KUCJIOTHO- | KaTaJu30B.
OCHOBHOM, OKHMC/JMTe/bHO-BOCCTAaHOBUTE/IbHBIN, | [IpOBOAWTE, HabmoaTh, OIUCHIBATh
MeTa/UIOKOMITJIEKCHBIM M KaTa/lki3 MeTa/ulaMH, | XAMUUeCKUi  9KCIIepUMeHT U JieiaTh

(bepMeHTaTUBHBIN.
Ouosiornyeckre

depMeHTHl,
KaTa/In3aTopkI

Kak
0OeJIKOBOI

BBIBO/IbI HA €I'0 OCHOBe
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TIPUPO/BI.
J. [TlpoBeneHve KaTalUTUUECKHUX peakLU
pas/io)KeHUs IIepOKCuZia BOZAOPOJA, TOpeHUs
caxapa, B3aWMOJEWCTBUS MOJa U aJIOMUHUS.

Kopposusi xenesa B BOAHOW cpefe C
YPOTPOITUHOM U 0e3 Hero.
JI.  3HakomMcTtBO C  Kosekuued — CMC,
CoJlep Kalux 3H3UMBI
2 | XuMuueckoe [MousiTue 006  obpaTuMbIXx  XUMHUeCKMX | OMUCHIBAaTh XMMHUYECKOe paBHOBeCHe, Kak
paBHOBecHe rnporeccax.  XHWMHUeCKOe  paBHOBECHME M | JUHAMHUYECKOe COCTOSIHMe  XHMHUUeCKOU
KOHCTaHTa PaBHOBECHS. CUCTEMBI.
Cwmenenuve XVMUYeCKOro paBHoBecus | @opmynrpoBate InpuHLmn Jle Illatenbe u
V3MeHeHHeM KOHL|eHTpaLr BeLeCTB, | MpeJJiaraThb CrocoObI CMelLleHusT
HM3MeHeHVeM /JJaB/IeHUs1 ¥ TeMIiepaTyphbl. paBHOBeCHsT ~ OOpaTMMbIX  XMUMHWYECKHX
J. HabGmogeHne cMelleHusi XUMUYeCKOTO | peakLvii Ha ero OCHOBe.
paBHOBECHS B CUCTEMaX:
2N02 R N204, FeC13 + KSCN o« Fe(SCN)3 +
3KCl
1 | I[IpakTnueckas N3yuenue BiusiHUS pa3nMuHbIX (axkTopoB Ha | CobmojaTh rpaBua TeXHUKU
pabora 4 CKOPOCTh XUMHUECKOU peakiun 6e3omacHocTH TIpu paboTe ¢ 1abopaTOPHBIM
obopyJoBaHueM, HarpeBaTe/IbHbIMU
npubopamMy, XWUMUYECKUMU peaKTHBAMHU.
OKOHOMHO U 3KOJIOTUYECKHM TPaMOTHO
oOparaTbCsi C HUMHU.
HabnofaTe  XUMUYeckue  sSIBJI€HUS U
(bUKCUpOBaTh  pe3y/bTaThbl  HaOJIIOJeHHH.
@DopMyIMpOBaTh BbIBO/JbI HA MX OCHOBE
21 TEMA 5. XUMMNYECKUE PEAKIIVN B BOAHBIX PACTBOPAX
2 |Boma kak mabmeiii | Bojga —  cimabbiii asektposuT.  KatuwoH | XapakTepr3oBaTh — BOAY — KaK  C/Ia0BbIi
3JIEKTPOJIUT. TMAPOKCOHUS. VIOHHOe mnpou3BefieHHe BOJBL. | 3JIEKTPOIUT M BOJOPOZHBIN NTOKa3aTesb, KakK
BopopogHbiii HeliTpanbHasi, KUC/IIOTHast U Lefl0YHasi Cpefbl. | KOIMUECTBEHHYI0  XapaKTePUCTUKY  eé
nokaszatenb. CpoiictBa | [Tonsitue pH. Bogopoanelii  mnokasaresb. | AUCCOLMALIMU U CPeibl pacTBOpa.
pacTBOPOB WMupukaropel. Pone pH cpenbl B mpupoze U | PackpeiBaThb CYIIHOCTb  peakUuii B
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3/1eKTPOJIMTOB JKUA3HU uejioBeKa. VIOHHBbIe peakliUM U YC/IOBUS | pacTBOpax 3/eKTPOJIUTOB KakK  pe3y/bTaT

VX IIPOTEKaHMUs. B3aMMO/IeHCTBUSI NOHOB.

. CpaBHeHMe 3J/IeKTPONIPOBOAHOCTU pacTBOpoB | OTpakaTb 3TO C  TOMOLBIO  WOHHBIX

3JIEKTPOJIUTOB. CwMellleHre  paBHOBeCHsl | ypaBHEHU.

Juccouyanyy  ¢1abblx  KUC/IOT. MHAWKATOphI

Y U3MEeHeHHe UX OKPaCKU B pasHbIX Cpefiax.

JI. Peakijum, uaymue c obpa3oBaHMEM OcCafKa,

rasa WIM BOJbl, /i1 OpPraHUYeCKUx U

HeOopraHuyeCKUX 3J1eKTPOJIUTOB
Kucnote! v ocHOBaHusA | PanHue mipejcTaBieHHMss O — KMOJIOTax U | XapakTepu30BaTh KUCJIOTB], KakK
C TIO3ULIMY Pa3HbIX OCHOBaHMUSIX. COe/IMHeHUs], pa3/IiuHble 110 COCTaBy, TUILY
TrpeiCTaB/IeHUN Kuciotel ¥ OCHOBaHMs C TIO3UL[UM TeOpUH | 00Opa3yromUXcsi TIPU  3JIEKTPOIUTHUECKON
Y TEOPUM. 3/1IeKTPOJIMTUUECKOM JUCCOLALIUH. JICCoLMalid MOHOB, a TakKe C MO3WLUH
[IpoTonutnyeckas Teopusi KMCJIIOT M OCHOBaHWMM bpeHCTesia— | IPOTOHHOU TEOPHUHU.
Teopust Jloypu. CornpspKéHHbIe KUC/IOTBI U OCHOBAHMSA. | Y CTaHaB/IMBaTb  COIPSDKEHHOCTb  KUCJIOT

AMOOIUTEIL. Y1 OCHOBaHUM.

. BuneodparMeHTh! ¥ c/1ak/ipl 110 TeMe YpOKa OnwuceiBaTh aM(OIUTEI
Heopranuueckue Knaccudwukaiusi KUCJIOT W CIIOCOOBI ux | XapakrepusoBaTb K/1accuurKaluio I/IHd)opMauHOHHaH
Y OpraHuveckKue IO/ YeHUS. 5 OpraHUYecKUX W HeOpraHuuecKux KHUCJ/IOT, MUHYTKa
KHCJIOTHI B CBeTe OO1mye XUMHUecKre CBOWMCTBA OPraHHUUECKWX M | OCHOBHBIE CIIOCOOBI MX TIOMyUeHUs 1 o01ue
TeOpUu HeopraHuyeckKux KUCJIOT: peaxkuuu C | XMMUUeCKde CBOWCTBA B CBeTeé TeOpUU
3JIEKTPOJIUTUYECKON MeTa//laMM, C OKCHZaMW U THJPOKCHJAMM | 3JIEKTPOJIUTUUECKON JMccoLyann
JuccoLaLu MeTaJ/lJIoB, C COJISIMM, CO CIIUPTaMH. Y TIPOTOJIMTUUECKON TEOPUM.

Y MIPOTO/TUTUYECKOUN
Teopuu

OKuC/IMTeTbHbIE CBOMCTBA KOHLIEHTPHPOBAHHOU
CepHOU U a30THOM KUCJIOT.

J. B3aumogeincTBMe — KOHLIEHTPHUPOBaHHBIX
a30THOM W  CEpHOM  KWCIOT, a TakKxke
pa30aB/ieHHOM a30THOM KHCJIOTBI C MeJbIO.
Peakijusi ~ «cepeOpstHOro  3epkama» st
MYyPaBbUHOM KUC/IOTBI.

JI. CBoiicTBa COMSIHOM, pa3baBiIeHHONM CcepHOU U
YKCYCHOU KHUCJIOT

BbigenaTh 0COOEHHOCTH peakIvii CepHOUN
Y a30THOM KHC/IOT

[TpakTnueckas

I/ICC]'IG,ZLOBEIHI/IG CBOMCTB MHWHEPaJIbHBIX %1

CO6JII-OAEITB MmpaBHJia TeXHHUKH
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pabora 5

OpraHN4eCcKux KUCJjI0T

Ge3omacHocTH Tipu paboTe ¢ 1abopaTOpPHEIM
obopyjoBaHHEM, HarpeBaTe/lbHBIMU
npubopaMy, XAMUUYECKUMH DPEaKTHBAMHU.
OKOHOMHO U  9KOJIOTUYeCKH TI'PaMOTHO
o0paIaTeCsi C HUMH.

HabnmofaTh  XUMHYeCKWe  sIBJIEHUS U
¢buKcupoBaTh  pe3yJbTaThl  HabJOJeHU.
@®opMy/TPOBaTh BHIBOABI HA UX OCHOBE

Heopranuueckue

Y OpraHuuecKue
OCHOBAaHUS B CBeTE
TeOpUU 3J1eKTPO-
JINTUYECKOM
JIWCCOLALIAN

Y TIPOTOTUTUYECKOMN
Teopuu

Knaccudukaiuss OoCHOBaHME W CHOCOOBI  MX

TMOJTyYeHusl.
OOipe  XUMHUYeCKHMe CBOMCTBa  II[eJIOUeid:
peakiyd C KWACIOTaMW, KUCIOTHBIMH |

dMOTE€pPHBIMM OKCHUOdMH, COJIAMH, HEKOTODBIMH
MeTa/UlaMHU W HeEMETA/IJ/IaMHU, C OPraHn4Ye€CKUMH

BellleCTBaMU (rasion0MpOX3BOAHBIMU
yT/71€BO/IOPO/IOB, deHomnoMm, )KUpaMH).
Xumuueckue CBOMCTBa HepaCcTBOPUMBIX
OCHOBAHHWM: peakLMu C KUC/IOTaMH, peakLuu

pas/ioyKeHusi U KOMILJIeKCo0Opa3oBaHusl.
XruMHUUecKue CBOMCTBA 0eCKUCTOPOAHBIX
OCHOBaHUM (ammmaka v aMHMHOB):
B3aUMO/IEUCTBUE C BOJOM U KUC/IOTaMM.

. B3aumojelicTBe aMMUaka U MeTW/laMUHA C
XJIOPOBOJIOPOZIOM U BOJOM. [Tonyuenue wu
CBOMCTBA pacTBOpa rMApOKCH/a HaTpHsl.

JI. BsaunmogelcTBHe THAPOKCHAA HATpUsl C
conssmu:  cynbatom wmeau(Il) u  xmopugom
amMoHus. [lomyueHre U CBOMCTBa FMAPOKCHA
veau(1D)

Knaccugunuposats OpraHuyeckKue
Y HeOpraHuyeckre OCHOBaHUS.
XapakTepu3oBaTh CIIOCOOBI TOJyueHus: U
CBOMCTBA 1e/I0Yed, HepacTBOPUMBIX U
OeCKUC/IOPO/IHBIX ~ OCHOBaHWK B CBeTe
TEOPUU 3/1EeKTPOJIUTUYECKON [MCCOoLUaliiu
Y TIPOTOJIMTUUECKON TeOpUU

Comui B CBeTe Teopuu
3/1eKTPOJIMTUUECKOM
JrCcoLralyn

Knaccudukanusi  coneit
HeOpraHUuecKuX KUCIOT.
OcCHOBHBI€e CITOCOOBI TIOSTyYeHHsI COTIeH.

XUMHYecKre CBOWCTBA COJIel: pas/ioKeHHe Ipu

OpraHWYecKud U

XapakTepu30BaTh KIaCCU(MUKAIUIO COJeH
OpraHuYeCcKUX M HeOpPraHu4eCcKUx KHUCJIOT,
OCHOBHBIE CITOCOOBI UX TOJTyueHHs] ¥ 001I[ue
XUMHUUYEeCKHe CBOMCTBA CO/Ieli B  CBeTe
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HarpeBaHWY, B3aUMOJENCTBUE C KUCJI0TaMH U
jes104aMy, JpyrUMU COJISIMU.

JKécTKoCTb BOJbI U CTIOCOOBI €6 ycTpaHeHUs.

A. IlonyueHuve Mbula M U3ydeHHe Cpefbl ero
pacTBOpa UHVKATOpPaMH.

JI. CBolicTBa pacTBOPOB cosieli cyb(aTta Meyd U
xaopupa xxesne3a(Ill)

TEOPHHU 3JIEKTPOTUTHUECKOU TUCCOITHALINH.

[TpakTryeckast [Tonyuyenue coseit pas3nuuHbiMU criocobamu u | CobmoaTh TipaBU/Ia TeXHUKHU
pabora 6 UCCJIe/JOBaHUE UX CBOMCTB Ge3omacHocTy Tipu paboTe ¢ 1ab0paTOpPHBIM
obopyoBaHueM, HarpeBaTeIbHBIMU
npubopamMH, XUMHUYECKUMU pPeaKkTHBaMHU.
OKOHOMHO Y  3KOJIOTUYeCKU TPaMOTHO
o0paIaTbCsi C HUMH.
Habnrosate  XvMUYecKWe — sIBJIEHUS U
¢GUKCUpOBaTb  pe3yJsibTaThl  HAOJIIOJEHUH.
@®opMyIMPOBaTh BBIBO/IBI HA KX OCHOBE
T'upponus [MoHsiTHE THAPOIU3A. OnuceiBaTh  IMAPOIM3  Kak  OOMeHHbIH | MIH(pOpMaIjMOHHast
HEOPraHUYeCKHUX F'uppomus cosmeli UM ero  KiaacCUUKAIMS: | MPOLECC. MUHYTKa
coeIMHeHNH oOpaTUMbINi ¥ HEOOpaTUMBIH, MO0 aHWOHY M 10 | OTpa)kaTh €ro C TIOMOIIIbI0 YPaBHEHUH.
KaTHUOHY, CTYTIeHUaThIH. PasnmuaTh TUIBI TUAPOJTH3A.
Ycunene U mojaBieHWe  obpatumoro | [Ipefcka3biBaTh peakIMi0 Cpebl BOJHBIX
TU/IPOJIH3A. PaCcTBOPOB CoJieit
Heob6paTtumbiit TU/IPOJIU3 OUHapHBIX
COeIMHeHUM.
J. Tuppomi3  kapboHaToB, CyabhaToB U
CWIMKATOB I[eJIOYHBIX METa/I/IOB, HHUTpaTa
ceunHia(Il) vam 1MHKa, XJI0pU/ia AMMOHHUS.
JI. lccnenoBaHve cpefibl paCTBOPOB C ITOMOLLIBIO
WH/IMKaTOpHOH OyMaru
[MpakTrueckas I'mppom3 opraHwueckux u HeopraHuueckux | CobsroiaTh TipaBu/Ia TeXHUKU
pabota 7 CoeTUHeHUM 6e3oracHoCTy Mpy paboTe ¢ 1abopaTOPHBIM
obopyoBaHueM, HarpeBaTeIbHBIMU
npubopaMy, XUMHUYECKUMU peaKTHBAMHU.
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OKOHOMHO M 3KOJIOTUYECKHU
o0paIaTeCcsi C HUMH.
HabnrofaTh  XMMWYECKHe — SIBJIEHUS U
(bUKCUpOBaTh  pe3y/bTaThbl  HaOJIIOJeHUH.
@®opMyJIMPOBaTh BLIBO/IbI HA UX OCHOBE

rpaMOTHO

2 | O6obueHMEe U BeInosiHeHWe TeCTOBBIX 33JjlaHUMM Ha 3HaHWe | BBIMOMHATH TeCThl M yIIpa)KHEHUs], PelliaTh
cucTeMaTtu3aLus TepMOJVHAMUKHY, CKOpOCTH XUMHUYEeCKUX | 3aZjaud I10 TeMe.
3HaHWU 110 TeMaM peakiui, XUMHY€ECKOIo paBHOBecwusl, | [IpoBOANTH OLIEHKY COOCTBEHHBIX
«3aKOHOMEepPHOCTHU XUMHUUECKMX CBOWCTB M CIIOCOOOB MOJTyYeHHs | JOCTH)KEHUI B YCBOEHUH TEMBI.
[pOTeKaHus KHCJIOT, OCHOBAaHUU U cosield. Pacuét sHransnuu | KoppekTupoBarth CBOU 3HaHUS B
XUMUYECKUX Peakluii U | peakuu v 3Heprusi ['nobca. COOTBETCTBUU C [UIAHUPYEMBIM
(hU3MKO-XMMUUYECKUX [ToAroToBKa K KOHTPOJIBHOM paboTe pe3yJIbTaToOM
TIPOLIeCCOB» U
«XUMHUUeCKre peakLu
B BOJIHBIX pacTBOpax»

1 | KonrponbHasi paboTa 4 1o TeMam «3aKOHOMEPHOCTU TIPOTEKAHUST XUMHUUECKUX PeaKIMi U PU3UKO-XUMHUYeCKUX
TIPOLIeCCOB» U «XUMHYeCKHe peakliu1 B BOAHBIX pacTBOpax»

13 TEMA 6. OKUCJ/IMTE/IbBHO-BOCCTAHOBUTEJ/IBHBIE ITPOLNECCBI

4 | OkucIUTeNIBHO- [TonsiTvie 06 OKMCIUTE/IEHO-BOCCTAHOBUTEBbHBIX | OMUChIBATh OKUCJ/IUTEe/IbHO-
BOCCTaHOBUTEJIbHbIE peakuyax.  CremneHb okuciaeHus. IIporjecchl | BoccTaHOBUTe/IBHBIE peakli. OTinyaTh UX
peakLuM U  MeTO/bl | OKMCJ/IEHUS] U BOCCTAHOBJICHUSI. OT peakLyii obMeHa.
COCTaB/IeHUSA Ux 3anucbiBaTh ~ ypaBHEHUs  OKUC/IUTE/IbHO-
ypaBHeHUH Baknelilie OKUC/IUTEU ¥ BOCCTAaHOBUTEIH. BOCCTAHOBUTEJ/IbHBIX peakLUil C ITOMOLLbIO

Metop 3/1eKTpOHHOr0 6anaHca /it COCTaBIeH!sl | MeTOIOB  3/MeKTpOHHOro  OanaHca U
yPaBHEHUH OKUC/IATE/IbHO-BOCCTAHOBUTEJIBHBIX | TOTypeaKLivi.

peaxiui.
MeTo/bl MIOHHO-3/IeKTPOHHOTO OanaHca (MeTof,
MOy peaKkLvi). OKuC/IMTeNIbHO-

BOCCTaHOBUTE/IbHbIE TIOTEHLHAIbI.
. BoccranoBnenve okcuga memu(Il) yriem m

BOZIOPO/IOM. BoccTtaHoBneHne — auxpomara
Ka/usi 3TWIOBBIM CIUPTOM.  OKUC/IUTE/bHbIE
CBOWMCTBA  AuxpomaTa Kamms. OxucneHue

XapakTepr30oBaThb OKUCIUTETbHO-
BOCCTaHOBUTeEJIbHBIE TIOTEHLIMAabI
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a/lbZieru/ia B KapOOHOBYIO KHC/IOTY (peakiiust
«cepeOpsTHOTO ~ 3epKasa» WM  peakiusi C
ruapokcuiom meau(10)).

JI. B3auMoieiicTBHe MeTa/l/IOB C HeMeTaslJlaMH,
a TakXe C pacTBOpaMU COJiek U  KUCJIOT.
B3anMogeiicTBre KOHIIEHTPHPOBAHHBIX CEepPHOM
Y a30THOW KHCIOT C Mefblo. OKUCTUTe/bHbIe
CBOMCTBA TMepMaHraHata Kaius B pa3MUHbIX

cpefax
ONeKTpon3 [TonaTie 3nekTponM3a KakK OKHUCIUTeNbHO- | ONUChIBaTh 371eKTPO/IN3 KaK OKUCIUTE/IbHO-
BOCCTaHOBUTEBHOIO MpoLiecca, MPOTeKarollero | BOCCTaHOBUTE/IbHBIN MPOLiecC.
Ha 3JIeKTPO/iax. OOBSICHATH KaTO/HBIE ¥ AHOHbIE TIPOL{ECCHI
O/eKTPOJIU3 pacIlyIaBOB 3/IeKTPOJIUTOB. C UHEPTHBIMU Y aKTUBHBIMU 371EKTPO/IaMHU.
OMNeKTpo/n3  pacTBOPOB  3JIEKTPOJIMTOB  C | 3alMChIBaTh CXeMBbI U ypaBHeHus
VHEPTHBIMU 3/1eKTPOZ,aMH. 3JIeKTpOJIM3a
ONeKTpo/n3 pacTBOPOB  3JIEKTPOJUTOB C U | pacrulaBOB U PaCTBOPOB 3JIEKTPOJIUTOB.
aKTHBHBIM aHOZOM. XapakTepr3oBaTh MpakTUUeCKoe 3HaueHue
[TpakTueckoe 3HaueHue JIeKTPOJIM3a: | 3/IEKTPO/IM3a U er0 OCHOBHbIE HallpaB/eHUs
JIEKTPOXMMUYECKOe  [I0JlyyeHHe  BellleCTs,
3/IeKTPOXUMUYecKasi OUMCTKa (pauHUpOBaHUE)
MeTaJl/IoB, rajibBaHOTEXHUKA,
raJlbBaHOIUIaCTHKA, Ta/IbBaHU3aLUs.
. Dnektposn3 pactBopa cysbdara Mmeau(1l)
XUMUUecKue anpBaHmMyeckue  3neMeHThl.  CraHAapTHBIM | XapakTepu3oBaTh rajbBaHUYeCcKue
HCTOUHUKHU TOKa BO/IOPOJHBIN 3/1eKTPO/. CraHzapTHbIE | 3/1IeMEeHTbI U [ipyrue XUMHUYECKHe
3JIeKTPO/IHbIe NTOTEeHLIAA/bI. VICTOYHUKH TOKa.
CoBpeMeHHble XMMHYeCKHMe MCTOYHMKM ToKa: | OnucbiBaTh MPOLIECChl HAa  3/71€KTPoZax

OaTapeliKu U aKKyMYJISITOPBI.

. CocraB/ieHye rajibBaHUYeCKHX 3/IeMEeHTOB.

JI. O3HakoM/ieHMe C KOJIIeKLIMel XUMHUYeCKHUX
HWCTOUYHUKOB TOKa (OaTapeliku, CBUWHIIOBbIE
aKKyMY/JISITOPBI U T. [1.)

B ra/IbBAaHUUECKOM 3JIeMeHTe.

PackpbiBaTh posib XUMUUECKUX WUCTOUYHUKOB
TOKa hib TIPOM3BO/ICTBEHHOM u
TOBCeJHeBHOM »KHU3HU UesioBeKa

Koppo3usi MeTanioB H

[oHsATHE 0 KOppo3uM. BuAbl KOpPpO3UM TI0

XapaKTepI/IBOBaTB KOPpPO3HMIKO META/VZIOB KdK
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CTOCOObI  3alUTHI  OT
Heé

XapakTepy OKHCJIUTEe/bHO-BOCCTAHOBUTEJIbHBIX
TMPOLIeCCOB: XUMHYeCKasi U 3/1eKTPOXUMHUUEeCKasl.
CriocoObl  3alUTHl MEeTa/ZIOB OT  KOPPO3UHU:
TpUMeHeHHe JIETUPOBaHHBIX CII/IaBOB,
HaHeCeHUWe 3alllUTHBIX TOKDPBITUW, H3MeHeHue
COCTaBa W/ CBOWCTB KOPPO3WOHHOM Cpe[ibl,
3/IeKTPOXUMHUYECKUe MeTO/bI 3allUTHhI.

. Koppo3us MertanioB B pas3/iMuHbIX yCIOBUAX
Y MeTO/Ibl 3allIUTHI OT Heé

OKHC/TUTEIbHO-BOCCTaHOBUTE/TbHBIN
rporiecc.

Pa3uyath TUMBI KOPPO3UH.

I[Mpeayiarath CriocoObl 3alUThl META/UIOB OT

KOpPPO3UH.
YcraHaBnMBaTh ~ 3aBUCUMOCTb  MEXAY
KOppO3Weli  MeTa/UIoOB W YCJIOBUSIMH

OKpY>Katollleil cpeibl

2 | O6obueHMEe U BeInosiHeHWe TeCTOBBIX 33JjlaHUMM Ha 3HaHWe | BBIMOIHATH TeCThI M yIIpa)KHEHUs], PelliaTh
cucTeMaTtu3aLus OKMCJINTeTbHO-BOCCTAHOBUTENBHBIX  peakLui, | 3aZ,auu 1o TeMe.
3HaHWU 110 TeMe 3JIeKTPO/IN3a, XUMUYECKUX HMCTOUHMKOB TOKa M | [IpOBOAUTE OLjeHKY COOCTBEHHBIX
«OKUCIUTEBbHO- KOPpO3UU MeTasl/IoB. JIOCTKEHUU B YCBOEHUU TE€MBI.
BOCCTaHOBUTeJIbHbIE [ToAroToBKa K KOHTPOJIBHOM paboTe KoppekrtrpoBartb CBOM 3HaHUS B
TIPOL{eCChI» COOTBETCTBUU C [UIAHUPYEMBIM

pe3yJIbTaTOM

1 | KonrposbHasi paboTa 5 1o Teme «OKHC/TUTETbHO-BOCCTaHOBUTE/TbHbIE
TIPOLIeCChI»

40 TEMA 7. HEMETA/JLJIbI

2 | Bogopop, [IBOMCTBEeHHOe  TIOJIO)KeHWe  BOZAOpOZAa B | AprymMeHTHpOBAaTh JIBOMCTBEHHOE

Nepruou4eCcKou cucTeme XUMUYeCKHX | TI0JIOKeHHe BOJOpOoJa B IepUOAUYeCcKOr

sneMmeHTOB: B [-A u VII-A rpymnmnax. V30Tomel
BOZIOpPOJa

Haxoxpenue B npupoge. CTpoeHHe MOJIEKYJIbI,
(hu3nyeckre CBOMCTBA.

XUMHUeCKHe CBOMCTBa BOZIOpPO/JA:
BOCCTAHOBUTE/TbHbBIE (c Oonee
3/IEKTPOOTPULIATE/IbHBIMUA ~ HEMeTa/UlaMH,  C
OKCH/IaMH MeTasljIoB, TUJPUPOBaHUE

OpraHMuYeCcKHX BeLecTB) U OKHUC/IUTeNbHbIE (C
MeTasinamu I-A u II-A rpymnmn).

[Monyuennie  Bogopozja: B jaboparopuu
(B3aMMO/IeliCTBUEM KHUCIOT C MeTa/UylaMH) U

CucremMe XuMHMUYeCKHMX 3JIeMEeHTOB.

CpaBHMBaThL  CBOWCTBAa  BOJOpPOJAa  CO
111eJIOYHBIMU MeTaJ/lJIaMU U FajioreHaMH.
XapakTepu3oBaTh ~ H30TOMNbI  BOZAODPOJA,
HaxoXXJeHWe B  TIpUpOZe,  CTpPOeHue
MOJIEKYIbl, dbuszmyeckue CBOICTBa,
BOCCTQHOBUTE/IbHbIE U OKWC/IUTE/IbHbIE
CBOWCTBa.

OnuceiBaTh  MOJydyeHWe  BOZOpoJa B

nabopaTopuy ¥ TIPOMBIILJIEHHOCTH W €ro
TpUMeHeHHe
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MPOMBILIJIEHHOCTU (KOHBEpPCHeN).
[IprmeHeHue BomopoAa.
. [NosriyueHue BOZIOpO/ia M €ro CBOMCTBA

I"asorensl OnemenTtsl  VIIA-rpynmel —  rajoressl: | XapakTrepusoBark VIIA-rpymnmy raaoreHos
CTpOeHHWe aTOMOB W MOJIeKyJs, TajloreHbl- | B I[UlaHe CpaBHEHUsI CTPOeHUsi aTOMOB U
IIPOCThBIE Bell|eCTBa, COeJJMHEeHUsI: | KPUCTAJI/IOB, OKUCJ/IUTEe/IbHO-
CpaBHUTe/IbHas XapaKTepUCTUKa. BOCCTaHOBUTE/IbHBIX CBOWCTB.
["ajiorens! B ripupoze. BBIIBNIATE  3aKOHOMEPHOCTHM  U3MEHEeHMs
3aKOHOMEPHOCTH H3MeHeHUs1 (PM3UUeCKUX U | CBOWCTB raJIoT€HOB B PYIIIe.
XUMHUecknx  cBoWictB B VIIA-rpymme: | OnuchiBaTh crioco0bl MosiyyeHust U 006s1acTu
B3aUMOJEMCTBUE TaJOTeHOB C MeTajlaMM, | IPUMeHeHUs TajloreHOB U UX COeJUHEHHUH.
HeMeTaJ/lJlaMH, CO CJIOKHBIMM HeOpraHu4eCKUMHU
Y OpraHyuYyeCcKrMH BellleCTBaMu.
[TosryyeHue u NpuMeHeHUe rajo0reHoB.
A. Komnekums «['anorensl —  mpoctble
BellleCTBa». [Tonyuenue Xjopa
B3aUMOJEMCTBUEM TlepMaHraHata Kaausg C
COJITHOU KMCJIOTOU

["ajioreHoBO0pPO/BI CrpoeHue MoOjeKya1 U (pU3MUeCKHe CBOMCTBA | XapakTepu3oBaTb  CTPOEHUE  MOJIeKY,

Y TaJIOT€HOBO/IOPO/IHBIE
KUC/IOTHI. ['anoreHu/pl

rajioreHoBOJIOPOJOB. XHWMHUUECKHe CBOWCTBA
rajioreHOBO/IOPOJJHbIX ~ KHUCJIOT:  KUCJIOTHbIe
CBOMUCTBA, BOCCTAaHOBUTE/ILHEIE CBOMCTBA,
B3alMO/IeNCTBHE C OpraHu4eCcKUMU
BelllecTBamMH. [losmyueHue rasaoreHOBOJOPO/OB.
lanorenuzabl. KauecTBeHHble  peaklMd Ha

rajioreHra-uoHbI.

CBOMCTBA Ta/JOT€HOBOJOPOJHBIX KUC/IOT U
Croco0bl IOy YeHHsl.

YcTaHaB/MBaTh 3aBUCHMOCTb  KHUC/IOTHBIX
CBOWCTB 3THX COEJUHEHUH OT BeTMUMHBI
CTETIeHW OKWC/IeHWsT M pajuyca aTroMa
rajioreHa.

W peHTHULMPOBATD TaloreHN/j-HOHBI.

. TlonyueHue CO/ISTHOM KUC/IOTHI U eé cBolicTBa. | [IpoBoauTh, HaO/MOAaTh UM OMNHMCHIBATh
JI. KauecTBeHHbIe Peakl[MM Ha TaJIoTeHU/I-UOHbl | XUMUUeCKHUW IKCIIePUMEHT
KucnopogHeie Oxkcuppl XJiopa. Kucnopogcozepxaiue | Xapakrepu3oBaTh OKCH/IBI,

COoeMHEHHWS XJI0pa

KACTOTEl xyiopa. ConM  KHC/IOPOZCO/IePrKALX
KACMOT Xjopa. [losiyueHWe U TpUMeHeHHe
BaXHEUIIINX KUCJIOPOJHBIX COeJUHEHUH X/I0pa.
J. OkucuTenbHble CBOWCTBA XJIODHOW BOJpI.

KUC/IOPOZICO/IeprKalliie KUCIOThI XJIopa ¥ UX
COJTH: CBOMCTBA, TI0/yueHHe U PUMeHeHHe.

135




OtbenuBatoiiiee AelCTBUE >KaBeIeBOU BOJBI.

l'openne cnuuku. Bs3pelB  nerapabsl WU
MMCTOHOB

Kucnopog u 030H OO6masi  xapakTepucThka 37emeHToB  VIA- | [laBath 00111y10 XapaKTepPUCTUKY
Ipynmnbl. XaJIbKOT€HOB.
Kucnopog: HaxoxzeHve B nipyupoje, nonyyenve | CpaBHUBaTh CTpOeHue aTOMOB v
(;1abopaTopHble ¥ TIPOMBIIIIEHHbIE CIIOCOOBI) M | KDUCTAJI/IOB, OKHWCJ/IUTeJIbHO-
¢u3nyeckre CBOMCTBA. BOCCTaHOBUTE/IbHBIE CBOMCTBA
XuMuueckue CBOMCTBa KMCJIOpOJia: | Xa/lbKOreHOB.
OKHUC/UTe/bHbIe (C MPOCTBIMU BelleCTBaMH, C | YCTaHaB/IUBaTb 3aKOHOMEpPHOCTH
HU3LIMMM  OKCHJAaMM, C OpPraHMuecKMMH U | U3MEHEeHUs CBOMCTB Xa/JbKOIe€HOB B IPYIIIIE.
HeOpraHu4yeCcKUMU BellleCTBaMM) u | XapakTepr30oBaTb a/UIOTPONMIO KUCI0POJA,
BOCCTaHOBUTE/IBHBIE (C  ¢Topom). O6sacTy | HAXOXKJEeHHe B TIPUPO/Ie, CTPOEHHEe MOJIEKYJT
TIPUMEHEeHNs. KHC/I0pPOZia ¥ 030Ha, (pr3nuecKue CBOMCTBA,

O30H. Haxoxzaenue B npupoge. @usnueckue u
XUMHUUEeCKHe CBOMCTBA 030Ha. Ero nosyuenuve u
rpuMeHeHue. Posib 030Ha B )KMBOU MPUPOJE.

A. 1. IlonyyeHue Kuciopoja pas/ioKeHUuem
riepMaHraHaTa Kajausl M1 HUTpara HaTpus.

2. [TonyyeHue OKCUOB U3 NPOCTBIX U CI0XKHBIX
BellLleCTB.

3. OxkucieHue aMmuaka C
WH/IMKaTopa u 6e3 Hero

TOMOIIbIO

BOCCTaHOBUTENbHbIE U
CBOMCTBa KMCJIOPOAA.
OnuceiBaTh MoJIyueHWe KUCI0POAA U 030Ha
B /1abOpaTOpUy U TIPOMBILUIEHHOCTH M UX
TpUMeHeHHe.

Habmogate W OMMCHIBaTh  XUMHYECKHUM
5KCIIePUMEHT

OKHC/IHNTEe/IbHbIe

ITepokcug Bomopoza

CrpoeHre MoJieKy/bl TIeEPOKCH/Ia BOOPOAA, ero
(usuyeckue U XHMUUYeCKUe CBOMCTBA
(oKHC/IHTe/IbHBIE U BOCCTaHOBHUTEJ/IbHBIE).

[MonyueHne W TIpUMEHEHHE  TEPOKCHJA
BOZIOpO/IA.

1. Pazno)keHWe TIepOKCHJA BOJOPOJA, €ro
OKHC/UTeNIbHbIE ~ CBOWCTBA B PEAKIMA  C

ruzipokcuziom xese3a(ll) u BoccTaHOBUTENBHBIE
CBOWCTBA B peaklUU C KUCJIbIM PacTBOPOM
repMaHraHaTa Kauus

XapakTepu3oBaTb  CTPO€HHe  MOJIeKY/bl
MepoKCH/a BOZIOPOJia U ero OKUC/IUTE/bHO-
BOCCT@HOBUTEJ/IbHYHO [IBOMCTBEHHOCTb.
OnucbiBaTb  00/IaCTU  TIPUMEHEHUsT U
roJIyueHue TIepoKcH/ia BoJopoa
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Cepa

HaxoxzaeHuve cepbl B TMpupofie. BaneHTHbIe
BO3MOKHOCTH aTOMOB Cepbl. AJUIOTPOIIHSI CEPBHI.
du3nueckue CBOMCTBA POMOHUYECKOM CephI.
XHMHUUeCcKHe CBONCTBA Cephl: OKMCIUTe/bHbIE (C
MeTa/ulaMd, C BOJOPOJOM U C MeHee
3/IEKTPOOTPULIATE/IbHBIMUA ~ HeMeTa/UlaMH) |

BOCCTaHOBUTE/IbHbIE (c KHCIOPO/IOM,
KUCIOTaMU-OKUCTUTEISIMU), peakuuu
JACTIPOTIOPLIMOHUPOBAHUS  (CO  1[eJI0UaMu).

[TosmyueHue cepbl U 00/1aCTU TIPUMEHEHUSI.
J. Topenue cepwl. B3anmogelicTBhe cepbl C
MeTa/lJlaMU: a/IFOMUHKEM, LIUHKOM, JKeJie30M

XapakTepu3oBaTb CTpPOeHHWe aroMa U
CTeIeHU OKUC/IeHHUS Cepbl KakK PYHKIUIO ero
HOPMAaJIbHOT'O ¥ BO30Y>KZAEHHOTO COCTOSTHUM.
OnwuchiBaTh  a/yIOTPOIHBIE  MOAMDUKALIN
Cepbl U UX CTPOEHHe.

OOBsICHITD OKUCJIUTE/TbHO-
BOCCTAHOBUTEe/IbHbIE CBOWCTBA Cepbl U
KOHKDeTU3HMPOBaTb  UX  XWMHYECKUMU
peakLisIMHU.

PackpbiBaTh HaxoXK/leHHe Cepbl B MPHPO/E,
eé moJiyueHue U MpUMeHeHUe

CepoBogopoz 1 CTpoeHye MOJIEKYJIbI U CBOMCTBA CEpPOBOJIOPO/ia: | XapakTepu3oBaTb  CTPOEHHWE  MOJIEKYJIbI

cy/ibhubl bu3nueckre, pu3n0OTHYECKHe U XUMUYeCKe. | CepoBoJopo/a u MPOTrHO3UPOBATh
CepoBofiOopoZl, Kak BOCCTaHOBUTE/b, €ro | BOCCTAaHOBUTE/IbHbIE CBOMICTBA.
MO/TyYeHue U IpUMeHeHue. [ToxTBepxaTh Ux yPaBHEHUSIMU
Cynbhugpl M UX XUMHYECKWe CBOWCTBA. | COOTBETCTBYIOIUX PeaKLUi.
Pacrnio3HaBaHue Cy/ib(UI-MOHOB. OnuceiBaTh TOJlyYeHHWE U IIPUMEHeHHe
A. [Tonyuenue CepoBOZiOpozia Y | CepoBOZIOPO/ia U CBOWCTBA CEPOBO/IOPOJHOM
CepoBO/IOPOAHON KUC/IOThL.  Jl0Ka3aTeabCTBO | KUCIOTHI U CYIbGUI0B.
Ha/IMuusi CyJIb(UI-MoHa B paCTBOpe W peHTHhOULIMPOBATh Cy/Ib(MUA-UOHBI

Oxkcug, cepsi (IV), CepHuCTbIN Ta3, ero (usuueckue CBOMCTBa, | OnucbiBaTh CBOMCTBa okcuza cepwi(IV) u

CepHUCTast KUCJIOTa U
eé coam

ToJIyYeHue ¥ NpUMeHeHue.
XvMmuueckue cBouicTBa oOkcuga  cepbi(IV):
BOCCTaHOBUTeEJIbHBIE (C KHUCIOPOAOM, OpOMHOI
BOJIOH, TlepMaHraHaToM Kaus "
CepoBOJIOPOZIOM) U CBOMCTBA  KMUCJIOTHBIX
OKCH/IOB CO 11]eJI04aMHU.

CepHucTast KUC/I0Ta U eé COJIN.

. BugeodparmeHTsl U c/1aiifibl 110 TeMe ypoKa.
KauecTBeHHbIe peakljuM Ha Cy/b(UT-aHUOHBI

CepHHCTOﬁ KHCJ/JIOTBI, HWX TIIOJIydeHrne ¢

TpUMeHeHue.

XapakTepu3oBaTh BOCCTAHOBUTEJIbHbIE
CBOMCTBa OKCHJa cepoi(1V) u
KOHKPEeTU3HPOBaTh ux ypaBHEHHUSMU
peaxiui.

OnuckiBaTh TMOMyueHHe U TIpUMeHeHHe

JVOKCH/]a Cepbl, CEPHHUCTOM KHC/IOTHI |
CyJIb(UTOB.
Pacrio3HaBaTh Cy/Ib(UT-UOHBI.

Oxkcup cepoi(VI).

CepHbIii aHTU/IpU[, ero (hu3ryeckre CBOWCTBA,

XapakTtepu3oBaTb okcu/ cepbl (VI) u
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CepHasi KAC/IOTa U eé
Conu

ToJiyuyeHre U rpuMeHeHue.
Xumuueckue cBoicTtBa okcuja cepbl(VI), Kak
OKUCJIUTES] U TUTTUYHOTO KUC/IOTHOTO OKCH/IA.
CepHasi KuC/JOTa: CTpoeHHMe U (hU3UUecKUe
CBOMCTBA.

XUMHUYecKHe CBOWCTBA pa30aBlIeHHON CepHOM
KUCJIOTBI: OKUC/IUTeNbHble W OOMeHHble U
OKHC/IUTe/TbHbIe CBOWCTBA KOHIIEHTPUPOBaHHOM.
[Tonyuenue CepHOM KUCJIOThI B
TIPOMBILLL/IEHHOCTH. Ob6nacti  TpUMeHeHUs
CepPHOU KUCJIOTHI.

Cynbdatbl, B TOM uuCle W KYyHOPOCHIL.
I'ugpocynbdarel. Pusnueckre U XUMHAYECKHE
CBOWCTBA COJiel CepHOM KUCIOTHI.
Pacrio3HaBaHMe Cy/ib(aT-aHUOHOB.

J. CBolicTBa cepHOU KHCIOThHL. KauecTBeHHbIe
peaki[uu Ha Cy/Ib(MUT- U Cynb(aT-aHUOHBI.

JI. O3HakoM/IeHWe C KOJieKUyeld MNpHUPOJHbIX
coeMHeHWM cepbl. KauecTBeHHasi peakius Ha
cy/ib(aT-aHUOHBI

CepHYI0 KUCOTY KaK KUC/IOTHBIE
COeJJHEeHUSI.

[TporHo3upoBaTh OKHUCIUTE/bHbIE CBOMCTBA
okcuza cepbl(VI) 1 cepHOU KUC/IOTHI.

OnuchiBaTh [O/MyYeHHE W TpUMEHeHHe
TPUOKCH/IA Cepbl, CEPHOW KUC/IOTHI M
Cy/ib(haToB.

WpentuduupoBats Cyib(aT-uoHbI.

A3sot

OO6ijasi  XapaKTepUCTHKA VA-
TpyNIbL.

A3zor. CrpoeHue aroma.
rpupoge. Pusnueckue CBOMCTBA.
OxucauTeNnbHbIE v BOCCTaHOBUTE/IbHbIE
cBoiicTBa. [TosyueHre u npuMeHeHUe a30Ta.

A. CxemMa  TpOMBILIJIEHHOW  YCTaHOBKH

(pakKLMOHHOM MeperoHKy Bo3yxa

3/IeMEeHTOB

Haxoxpenue B

HaBatb o01yto XapaKTepPUCTUKY
ITHUKTOT €HOB.

CpaBHuBaTh CTpOeHHe aTOMOB v
KPHUCTaJlIoB, OKHCJIUTE/TbHO-
BOCCTaHOBUTE/IbHbIE CBOMCTBA
ITHUKTOT €HOB.

YcraHaBnvBaTh 3aKOHOMEPHOCTH

V3MeHeHHsI CBOWCTB ITHUKTOTEHOB B IPYIIIIe.
XapakTepu3oBaTb HaxOXJeHHWe as3oTa B
NpypoZie,  CTPOEHHWEe  MOJEKY/bl,  €ro
¢u3nyeckre CBOMCTBA, BOCCTAHOBUTE/IbHbIE
Y OKUCJTUTe/IbHbIE CBOMCTBA.

OnuckiBaTh oJjiyueHue d30Td B
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nabopaTopuy ¥ MPOMBIIIIEHHOCTH W €ro
TpUMeHeHue

Ammuak. Comu
aMMOHUS

CtpoeHue MO/eKy/Ibl aMMHaKa, ero (pusnueckue
CBOMCTBA.

OO6pa3oBaHre MeXMOJIEKYJISIPHOW BOZOPOZAHOM
CBA3U. XHUMHYECKHe CBOMCTBA aMMHaKa Kak
BoccTaHoBUTe/sl. OCHOBHBIE CBOMCTBA aMMHaKa
Kak 371eKToHoZioHopa. Komriekcoobpa3oBaHue ¢
ydJacTheM aMMHaka. B3auMopeiicTBre aMMHaka
C OpraHuYecKUMHU BelecTBaMU U C YIJIeKUC/IbIM
rasom.

[TonyyeHue u NnprMeHeHUe aMMUaKa.

Comu aMMOHUS: CTpoeHue MOJIEKY/I,
¢usnueckne U XUMHYeCKHe  CBOMCTBa,
TIpUMeHeHuYe.

A. IlonyueHue u  pasnoxeHue  XJI0pUAA
amMMoHus. KauecTBeHHasi peaklyss Ha MOH
aMMOHUS

XapakTepu30BaTh dbusmyeckue u
XUMUUeCKWe CBOWCTBA aMMHakKa Ha OCHOBe
COCTaBa ¥ CTPOEHUS MOJIEKYJIbI.

OnuceiBaTh nabopaTopHbIf u
TIPOMBILUIEHHBIA ~ CIIOCOOBI  TIOTyYeHHUSI
amMMHUaKa.

Pacro3HaBaTh KaTHOH aMMOHWUSI.
XapakTepu30oBaTh ¢bu3nueckue u

XUMHUUEeCKHe CBOWCTBa COJIeld aMMOHUS U UX
NpUMeHeHue.

Okcuppl a3ora.
A3oTHucTag KMC/I0Ta U
HUTPUTHI

Coneobpasytomque (N.Os;, NO,, N,Os) U
HeconeobOpa3ytoue (N.O, NO) okcugpl. Ux
cTpoeHue, hpr3nUyeckre U XUMUUeCKre CBONCTBA.
A3oTuCTasi KHC/IOTa W €€  OKHC/UTeTbHO-
BOCCTaHOBUTEJIbHAS IBONCTBEHHOCTb.

Conu a30TUCTON KUCTIOTbl — HUTPUTHI.

J. Tlonyuenue okcupa aszora(lV) peakiuent
B3aUMOJIEUCTBUSI MeJu C KOHLIeHTPUPOBAaHHOMU
a30THOM KuC/IOTOW. B3auMopeiicTBue oKcuza
aszota(IV) c Bogol

KnaccuduipoBats OKCUJIBI asora.
XapakTepu3oBaTb  CTpO€HHe  MOJIeKYJI,
(dbusmyeckue A XUMUUeCKUe CBOICTBa

OKCH/IOB a30Ta.
OmnuceIBaTh CBOMCTBA a30THUCTON KUC/IOTBI U
eé comen.

KoHkpeTu3upoBath OKHUC/IUTE/IBHO-
BOCCTAaHOBUTE/IbHbIE CBONCTBA HUTPUTOB
yPaBHEHUSIMU peaKLvi

A30THas K1C/I0Ta U
HUTPaTbI

CtpoeHue MoJieKy/bl U (¢r3uUeckrie CBOMCTBA
a3oTHOW Kuciotel. Eé XumHueckue CBOMCTBA:
KUC/IOTHbIE W OKMUC/IUTe/IbHble B peakLUsiX C
MeTa/UylaMM W HeMeTa//laMH, peakuu CO
OpraHU4YeCKUMU U HeopraHuyeCKUMH

XapakTepu3oBaTh CTPOEHHE  MOJIEKYJIBI,
¢usnyeckue Y XUMHUECKHMe CBOWCTBA
a30THOM KWC/IOTHI KaK KMCJIOTHI U CHUIBHOTO
OKUCJIUTeJIS], eé MoJlyueHre U pUMeHeHue.

YcTaHaBnIMBaTh  3aBUCHMOCTb  MeXAY
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COeIMHEHUAMMUA.

[Monyuenne a30THOM KHCTOTBI B
MPOMBIIIJIEHHOCTY W jabopatopud U eé
NpUMeHeHHe.

Hutpatbl (B TOM uHC/lie U CeMUTPBI), UX
¢usnueckve U XUMHUUYECKHWe  CBOMCTBa.
Tepmuueckoe pasJioykeHue HUTPATOB.

IIpymeHeHMWe HUTPATOB.
. Pa3yioxxeHue HUTpaTa HaTpus, rOpeHue
U4EpHOro Nopoxa

CBOMCTBaMH HHWUTPATOB U UX IIPUMEHEHHUEM

docdop U ero | CtpoeHue aromMa u amnoTponus Qocdopa. | XapakrepusoBaTb auioTponuvio docdopa,
COeZIMHeHus! dusnueckue CBOWCTBA QJIZIOTPOMHBIX | CTPOEHHEe  MOJIeKYJT MoAUGUKaLMi, UX
Mo MUKaLMA U UX B3aUMOTIepeXx0/bl. ¢u3nyeckre CBOMCTBA, BOCCTAaHOBUTE/bHbIE
XuMmuyeckue CBOMCTBA docdopa: | v okucUTenbHEIEe  CBOMCTBa  (ocdopa,
OKUC/IUTe/TbHbIe (c MeTaj/ulaMH), | HaXOXKJeHre B TpUpojie, TOo/yueHue U
BOCCTaHOBUTeEJIbHEIE (C Oosee | mpuMeHeHue.
3J/IeKTPOOTPULIATE/TbHBIMU HemeTtas/ulamy, | CpaBHMBaTb ~ CBOMCTBA  a/IJIOTPOMHBIX
KHCI0TaMU-OKUCUTEISIMY, GepTosieToBO# | MOAUGUKALIWIA.
COMbIO) M JWCIIPONOPLIMOHUPOBAaHMSI  (CO | YCTaHaBAMBATb ~ B3aUMOCBSI3U  MEXIY
111e/104aMH). OKCHZiaMU docdopa, dbochopHbIMU
HaxosxzeHue B rprpo/ie U ero rojiyyeHue. KUC/I0TaMu U ochaTtamu.
®ocduH, ero ctpoeHue 1 CBOMCTBA. XapakTepus3oBaThb Ux CBOMCTBa
Oxcugpl pocdopa(Ill) u (V). Y TIpUMeHeHue.
@ocdopHble  KUCIOTH, HUX (Qusnueckue u | MaeHtuduuupoBarts ¢ocdar-aHUOH.
XUMHYeCcKre CBOMCTBA. HabmogaTe W OMUCBHIBaTh  XMUMHYECKUMA
[Tonyuenne u mnpuMeHeHUe OPTOGOCHOPHO | SKCTIEPUMEHT
KUCI0ThI. Cosmu opTO(POChHOPHOIN KUCIOTBI U UX
NpUMeHeHue.
J. Topenue dQocdopa, pacTBopeHHe OKcuja
docdopa(V) B Boge. KauecTBeHHast peakijus Ha
tdocdar-annon.  Kosnekiuss  MUHepasbHbIX
y100peHui
Yruepoj, 5 ero | Yriepoz — 3JIeMeHT IVA-rpynmel. | /laBaTh 00O1yI0 XapaKTePUCTUKY 3JIeMEHTOB
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COoeiJMHeHUs AnnorponHble MofuduKalMu  yriepoaa, ux | IVA-rpynmbl.
rnosiyueHve u cBoiictBa. CpaBHeHMe CBOUMCTB | CpaBHMBATh aJOTPOIHbIE MOAWGMUKALIUU
asiMasa u rpagwura. yrjiepoja 1O  CTPOEHUIO,  CBOMCTBaM
XuMuryeckue CBOICTBa yrjiepoja: | u MpuMeHeHUIO.
BOCCTaHOBUTE/IbHbIE (c rajioreHamy, | XapakTepu30oBaTb OKUC/IUTE/ILHO-
KUCJIOPO/ZIOM, Cepoid, a30TOM, BO/OM, OKCHUJIOM | BOCCTAaHOBHTE/IbHbIE CBOWMCTBA yTrepo/a.
meau(11), KHUC/I0TaMU-OKUCTUTE/ISIMU) v | OnuceiBaTh CTPOEHHE MOJIEKYJ/, CBOMCTBA,
OKMC/IMTeNbHbIEe (C MeTaljlaMH, BOJOPOJOM U | MOMy4yeHWe U MPUMeHeHWe YyrapHoro u
MeHee 3/1eKTPOOTpHLiaTe/IbHBIMU HeMeTaslylaMH). | YIJIEKMCJ/IOTO ra3oB.
Yrnepog B ripupoze. XapakTepu30BaThb CBOWCTBa KapOOHAaTOB U
Okcug yrnepopa(Il):  cTpoeHWe MosieKyJsibl, | THAPOKapOoHaToB. I[IpUBOAWUTH TIPUMEpHI
CBOWCTBa, MO/yueHre U IpuMeHeHHe. Ba)KHEMIIINX MpeJicTaTesiell coneld yroibHOM
Oxkcug  yriepoga(IV): cTpoeHre MoJeKysibl, | KUCIOTBI M X 3HaUEHHeE.
CBOWCTBa, MO/yueHre U IpuMeHeHHe.
YrosnbHasi KUC/I0Ta U eé coyii: KapOOoHAaThI 1
T'UPOKapOOHAThl, — WX TIPeACTAaBUTENU U
npYMeHeHue.
. Konnekiuusi  NpUPOAHBIX  COeIWHEHHUN
yraepoza. Kpucranivueckue pelnéTky aimasa u
rpaduta.  Agcopbims  okcuga  aszora(IV)
aKTUBUPOBAHHBIM  yryieM. BoccTtaHoBieHue
okcuza meau(Il) yraem.
JI. Tlonyuenue YTJIEKUCIJIOTO rasa
B3aUMO/IENCTBHEM Mpamopa C COJISTHOM
KUCJIOTOM W UCC/e[loBaHWe ero CBOMCTB.
KauecTBeHHasi peakijysi Ha KapOOHAT-aHUOH
KpemHuii u ero | Kpemuuit B mpupoge. Ilonyuenuwe — u | OmuchIBaTh BOCCTaHOBUTEJIbHbIE u
coeJHeHUs rpUMeHeHre KpeMHUSI. OKUCJ/IUTe/IbHble CBONCTBAa KpPEMHHUS, €ro

dusnyeckne U XUMHYECKHe  CBOMCTBa
KPUCTA/UTNUYECKOTO KpPEeMHUSI:
BOCCTaHOBUTEJTbHbIE (c rajioreHaMH,
KWACJIOPOZIOM, ~ pacTBOpaMH  Iefouell U

TJIaBUKOBOW KUCJIOTbI) M OKUCJUTEebHbIE (C

HaXOXK/leHWe B TIPUPO/E,
o0s1acTv IprMeHeHwusl.
YcTaHaBMBaTh ~ B3aUMOCBSI3U
OKCH/]JAMHA  KpEeMHUS],
KHCJIOTaMH Y CUJIMKaTaMHU.

rnojiyuyeHue |

Mexay
KpeMHHUEeBbIMU
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Metasiiamu).  Okcup  kpemuusi(IV),  ero | OnuceiBaTh MPOAYKLIUIO CUTMKATHOM
CBOWCTBA. TIPOMBILLLJIEHHOCTH.
KpemuueBasi kucnota u eé cond. CunvkaTHas
MIPOMBILLL/IEHHOCTb.
J. Os3HakomsieHWe C KOJUleKL[ueld TPUPOAHBIX
CWIMKAaTOB M  TpOAYKLMEeH  CUIMKAaTHOU
MpoMbIlIeHHOCTU. [TonyueHue KPEeMHUEBOM
KUCJIOTHI B3aWMOZeCTBYEM pacTBOpa CU/IMKaTa
HaTpus C CUIbHOM KHUCJIOTOM, pacTBOpPeHHe
KPEMHHEeBOM KHUCJIOTHI B I[E/I0UYM, pa3/ioKeHUe
TIPU HarpeBaHUU
1 | [IpakTyeckas [TonyueHune OKCH/I0B HEMeTa/l/IOB U Cobnroath rpaBuia TeXHUKU
pabora 8 YCCre/JOBaHUe UX CBOWCTB Ge3omacHocTy Tipu paboTe ¢ 1ab0paTOpPHBIM
1 | [IpakTnyeckas [TonyyeHue ra3oB U UCC/IeJOBaHHE UX CBOMCTB obopyioBaHueM, HarpeBarTe/IbHbIMU
pabora 9 npubopamMu, XUMHUYECKUMU PpeaKTHUBAMHU.
OKOHOMHO U 3KOJIOTUYECKHM T'PaMOTHO
o0paIaTbCsi C HUMH.
Habnrosate  XvMUYecKWe — sIBJIEHUS U
¢buKCcUpoBaTh  pe3yJibTaThl  HabJIOeHU.
@®opMyJIMPOBaTh BbIBO/bI HA UX OCHOBE
2 | O6o061eHEe U BeironHeHre  TeCTOBBIX 33JaHWN HA 3HaHME | BBINOIHSTH TECTBI ¥ yIIPKHEHHs], peiiath | IH(popMalOHHas
CcUCTeMaTu3aLus bU3NUeCKUX U XUMUYECKUX CBOMCTB, CIIOCOOOB | 3a/1auu TI0 TEME. MUHYTKa
3HaHWM 10 TeMe MOTyYeHust u obmacreit ripuMeHeHust | [IpOBOUTE OLIEHKY COOCTBEHHBIX
«HemeTannbi» HeMeTaJlJIOB U UX COeJIMHEHUM. JIOCTVKEHUI B YCBOEHUU TE€MBI.
[ToaroToBKa K KOHTPOJIBHOM paboTe KoppekTrpoBaTh CBOM 3HaHUS B
COOTBETCTBUM C TJITAHUPYEMbIM
pe3yJ/IbTaToOM
1 | KonTponbHast pabota 6 no Teme «HemeTanb»
33 TEMA 8. METAJLJIbI
3 | LllenouHble MeTasIbI [Tonoxxenune 111eJI0YHBIX MeTasl/IoB B | OObSACHATE 3aKOHOMEPHOCTH UW3MEHEeHWUs
nepuoAuuecKom cUCTeMe 3/1eMeHTOB | GU3NUYECKUX U  XUMHUECKUX  CBOWCTB

. 1. MeHpenieeBa v CTpOEHME UX aTOMOB.
3aKOHOMEDHOCTU HM3MeHeHHUs1 (H3UUecKUx U

LJEe/IOYHBIX METa/IVIOB B 3dBUCUMOCTHU OT UX
dTOMHOI'O HOMepd.
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XUMUYECKMX CBOWCTB B 3aBUCHUMOCTU  OT
aTOMHOTO  HOMepa MeTa/yla  (U3MeHeHHe
TJIOTHOCTH, TEMITEPATYpP TUIaBJI€HUS] U KUITeHUS,
peakiiii C BOJOM).

EpunuuHoe, ocobeHHOe U 00Illee B peakijusix C
KUCIOPOZIOM, ADYTUMH HeMeTaslaMH, >KUIKUM

aMMHaKOM, OpraHU4YeCKUMU u
HeopraHuuecKMMHu KHUCJIOTaMU u Zp.
COeIMHeHUSIMHU.

HaxoxzpeHve B Tmipupofe, HUX TMOAyYeHUe U
TpUMeHeHue.

Oxkcufpl, UX MoJyueHre U CBOMCTBa.

[I1én0un, UX CBOMCTBA ¥ TIPUMEHEHUE.

Conu 1[eNoYHbIX MeTasuloB, UX TpeACTaBUTEIN
Y 3HaUYeHue.

A. O6pa3ip I[eJIOYHBIX MeTaJlJIOB.
Bsaumo/elicTBue 111eJI0UHBIX METa/JIOB C BOZOM.
Peakijusi  okpamvBaHusl [UIAMEHU  COJISIMHU
1[e/IOYHBIX MeTa/lJIOB

XapaKTepI/BOBaTL HaxoXXJeHue B Ipupozje,
nojaydyeHve W TIIpUMEHeHHe  [IeJJOYHbIX
MeTa/IZIOB B CBeTe 06]].1@1“0, 0COOEHHOT0 H

e ITMHUYHOI'O.
OmnuceiBaTh 6I/IHaprIe KHNC/IODpOJHbIE
CcoerMHeHUA [Ie/T04YHBIX MeTa/1IoB u

yCTaHaB/IMBaTh TeHETUUECKYIO CBSI3b MEXIY
COeJUHEeHUSIMHU.

XapakTepu3oBaTb  CBOWMCTBA  MeTaJl/IOB,
OKCH/IOB, TH/IPOKCHZIOB U COJIEH I1[e/TIOYHBIX
MeTaJJIOB U UX TIpUMeHeHHe.
N penTuduiiipoBaTh
111eJIOYHBIX MEeTaJI/IOB.
HabnrofaTe W OMUCHIBaTH  XUMHUECKUH
9KCTIePUMEHT

coeIMHEeHUsI

Mertaisl Ib-rpynmnel:
Me/ib U cepebpo

CtpoeHue aTOMOB MeJu U cepebpa.
dusnyecke U XUMHUUYECKHe CBOWCTBA 3ITHUX
MEeTaslyIoB, UX MOJy4YeHHe U IPUMeHeHHe.

Menp 1 cepe6Gpo B TIpUpo/Ie.

CBolicTBA M  TNpUMEHeHHe  Ba)KHEWIIUX
coeguHenuii:  okcugoB  meau(l) wu (1),
cepebpa(l); coneit wmemu(Il) (xmopuma W

cynbdata) u cepebpa (dhropupa,
XpoMara U aljerara).
JI. KauecTBeHHbIe peaklMy Ha KaTUOHbI MeJU U

HUTpATa,

XapakTepu3oBaTh CTpOeHUe aTOMOB,
¢bu3nueckre U XMMUYeCKUe CBOMCTBA Meau
U cepebpa.

WX COeJMHEHUM.

OnuceiBaTh CBOWMCTBA W I[PUMEHEHUE
OKCHUJIOB M Ba)KHEMIIMX coJieli cepebpa
MeJu.

Pacrio3HaBaTh KaTHOHBI Meix 1 cepebpa.

cepebpa
Bepwumii, martuii u | [lofioxeHne B MepHOAMYECKOl  cucTeMme | [laBath OOLL YO XapaKTEPUCTHKY /IeMeHTOB | IHbopMarjoHHast
L[6/T0OYHO3eMeJIbHbBIe snemeHToB [I. 1. Menzeneeea u crpoeHud | IIA-rpynmbl Ha OCHOBe HUX II0JIOXKEHUS MHHYTKa
MeTaJllbl aTOMOB MeTasl/10B IIA-rpyrs!L. B [1IEDUOJMYECKOM  CUCTEMe  3JIeMEeHTOB
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Haxoxxnenue B  IIpUpoOJe, T0JIyueHue,
dbusnyeckue U XWUMHYeCKHe  CBOWCTBa,
NpUMeHeHre 1E/I0YHO3eMe/IbHbIX MeTa/ulIoB U
WX  BaKHEMIIMX  coeJWHeHUH  (OKCH/OB,
TUIPOKCUJIOB U COJIeH).

JX. O6pasier MeTasl/IoB [TA-rpymrsl.
BszaumogeiicTBre Kasnbliyds C BoZou. I'opeHue
MarHvsi B BOZle M TBEDJOM YIJIEKMC/IOM Tase.
KauecTBeHHbIe peaklid Ha KaTHMOHbI MarHus,
Kanblys, Oapwusi. Peakuii  oKpaimBaHUsI
[J1IaMeHU COJIAIMU MeTa/lsIoB [TA-rpymnrbl

. Y. MeHienieeBa ¥ CTpOeHUsI aTOMOB.
YcraHaBnvBaTh 3aKOHOMEpPHOCTH
r3MeHeHus1 CBOMCTB B I[IA-rpymre.
XapakTepr30BaTb HaxOK[eHHe B TIPUPOJe,
TrojiyyeHue u NIpUMeHeHHe
IE/I0YHO3eMe/IbHbIX METa/VIOB B CBeTe
0011er0, 0COOGEHHOTO ¥ eIMHUYHOTO.
OnucbiBaTb ~ OWHapHBIE  KUCJIOPOJHbBIE
COeIMHeHUs 1[E/I0YHO3eMe/IbHBIX MeTasl/IoB

U yCTaHaBIMBATh Te€HETUUYECKYI0 CBSI3b
MEXY UX COeJUHEHUSIMH.
XapakTepu3oBaTh ~ CBOWMCTBA  MeETaJl/IOB,

OKCH/JIOB, TUIDOKCHJIOB U COJIEHN I[eI0YHBIX
MeTaJI7IoB U UX TIPUMeHeHHe.
WpentuduiiipoBath coeIMHEeHNsT MaTrHUSI,
KaJTbL[ys1, Oapusi.

Hab/1r01aTh ¥ OMUCHIBATH XUMUUECKHUH
9KCITIepUMEHT

JKeCcTKOCTb BOABI BpemeHnHast ¥ moCTOsIHHas »KECTKOCTb BOJbI M | XapakTepu3oBaTb BPEMEHHYO0 u
CrocoOsb!I eé CrocoObl  yCTpaHEHHsI KaKOT0 W3 THUIOB. | IOCTOSIHHYIO )KECTKOCTb BOJBI.
yCTpaHeHUst Nonutel. YcraHaBnvBath B3aUMOCBSI3b MeXIy
. TlonyueHue >XECTKOM BOABI M yCTpaHEHWE | IPUUMHAMHU JKECTKOCTH U criocobamu eé
JKECTKOCTH yCTpaHeHuUs..
OnmuceiBath Bpes )XECTKOU BOJBI.
HabmogaTe W OMUCBHIBaTh  XMUMHYECKUMA
9KCIIePUMEHT
[uHK [Tonoxxenne B  mepuogunuyeckor  cucteme | OnuchbIBaTh CTPOEHHE aTtoMa, (U3NUecKue
snemenToB 1. I. MeHzieneeBa W CTpOeHUs | XMMUYeCKHMe  CBOMCTBA, IIOJlyueHUe U

aToMOB LiMHKa. Ero ¢u3nueckre U XumMuueckue
cBoiicTBa. Haxoxx/ieHue B mpupojie, MmoaydyeHue
Y IpPYMeHeHue 1IMHKa.

Oxkcuj, TUAPOKCUJ, M COJIM 1[MHKA: WX CBOWCTBA
Y IpYMEeHeHue.

rpyMeHeHUe 1JUHKa.
AprymeHTHpPOBaTh aM¢oTepHble CBOMCTBa
OKCHJ]a U THUAPOKCH/A IIMHKA XUMHUECKUM
9KCITIEPUMEHTOM.

XapakTepu3oBaTb KOMILIEKCOOOpa3oBaHue
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JI. TlomyuyeHne W WHcCC/efoBaHHe CBOMCTB | Ha IpUMepe LIMHKATOB.
M POKCHU/IA LIUHKA
AmomuHuii  u  ero | [lonoxeHne B nepuofuueckord — cucteMe | OnuchbIBaTb CTPOeHME aToMa, (u3uYecKue
coeIMHeHUst snemeHToB [I. I. MeHzieneeBa W  CTPOEHUs | XMMUYECKME  CBOMCTBA, IIOJlyueHUe U
aToMoB  amomuHusi. Ero @usuueckue U | IpUMeHeHHe aTtOMUHUS.
XUMHUUecKre cBoMcTBa. Haxoxxaenue B npupoge, | ApryMeHTHpOBaTh aM(OTepHble CBOWCTBA
TI0JIy4YeHre U [IPUMeHeH’e allOMUHUS. OKCHla M THAPOKCHAA  aJTIOMUHUSA
Oxkcup, TULPOKCHU[ W COMA  QIIOMUHHUS (B | XUMUYECKUM 3KCIIEPUMEHTOM.
KOTOPBIX aJTFOMUHUM HaXOAWUTCS B BUJe KaTHOHA | XapaKTepru30BaTh KOMILJIeKCOOOpa3oBaHHe
Y JIFOMUHATBI): UX CBOWCTBA U IPUMEHEeHUe. Ha IpuMepe aJtOMUHATOB.
OpraHunyeckue coeIMHeHNS aTFOMUHUSL.
JI. B3anMogeicTBUe allOMUHUS C pacTBOpamMH
KUC/IOT U 1jesoued. IlonyueHwe u usyuenue
CBOMCTB rMPOKCH/A aTFOMUHUS
XpoM u ero [TonoxkeHne B  MEpPUOAMUECKOW  CHUCTeMe | XapaKTepu30BaTh XPOM IO €ro MOJIOXKEeHUIO
coeIMHeHUst snemeHnToB [I. I. MeHzileneeBa W CTpPOEHUs | B IEPUOJMYECKOM  CHUCTEME  3/IeMEHTOB
aTomMoB xpoma. Ero ¢usnueckue u xumuueckue | [1. I. MeHzesieeBa M CTPOEHUIO aTOMOB,
cBoiicTBa. HaxoxzeHue B mpupojie, Moay4yeHue | pusnyeckue U XUMHUUECKHWe CBOWCTBA,
Y IPUMEHeHye XpoMa. MoJlyueHVe W IpUMeHeHUe Xpoma.
CBolicTBa, rnojiyueHve U rnpumeHeHue | [IporHo3uMpoBaTh  CBOMCTBA  BaKHEMIINX
BO)KHEUILIMX COeJMHEHUsI XpOMa: OKCHIOB U | COeUHEHUM  (OKCHMZOB W THJPOKCU/OB
TUIPOKCU/IOB XpOMa, AMXPOMAaroB M XpPOMaTOB | XpOMa) B  3aBUCMMOCTU OT  CTeleHU
111eJIOYHBIX MEeTaJI/IOB. OKWC/IeHuss Xpoma. IIpoBoguth, HabMOAATH
3aBUCUMOCTb  KHUCJOTHO-OCHOBHBIX  CBOMCTB | U OMUCHIBATb XMMUUECKUI SKCITIEPUMEHT
OKCH/IOB M TMJPOKCHJ0B XpOMa OT CTeleHU ero
OKVCJIEHUSI.
XpoMartsl ¥ JUXpOMaThl, UX B3aUMOIIepexo/bl U
OKMCJIUTE/TbHbIE CBOWCTBA.
A. [IlomyueHuwe w wccnefoBaHUEe CBOMCTB
TUpOKCHA xpoma(IlI). OxucivresnbHble
CBOWCTBA AMXpOMaTa Ka/usi
Mapraser [TosokeHWe B TNepuOJMYeCKOM  cucTeMme | XapakTepu3oBaTb  MapraHel] IO  ero
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sneMmeHTOB [I. I. MeHziesleeBa U CTPOeHHUs
aToMOB  MapraHua. FEro ¢Qusuueckue
XUMUYecKre cBorcTBa. HaxoxaeHue B mpupoze,
NoJiyuyeHre U MpUMeHeHre MapraHia.
[Tonyuenwue, CBOMCTBA u TpUMeHeHue
Ba)KHEUIIINX COeZIMHEHWH MapraHija: OKCHIOB U
TUAPOKCUZIOB, COJIed MapraHija B pa3/IMuHOM
CTerleHU OKHCTIeHUS.

Comu wmapranua (VII), 3aBucMMOCTb  UX
OKMCJ/IUTEeTbHBIX CBOMCTB OT Cpe/ibl pacTBOpa.

J. OxucnutenbHble CBOWCTBAa IepMaHraHara
Kasusi

TOJIO)KEHUI0 B MEpUOAUYECKON  CUCTeMe
sanemeHToB [I. I. MeHiefieeBa ¥ CTPOEHHUIO

aToMOB,  (u3MYecKe U  XUMHUYECKHe
CBOMCTBA, TIOyYyeHHWe U  TpUMeHeHHe
Maprasiia.

[TporHo3upoBaTh CBOWCTBA BaXKHEHIIIMX
coelMHeHU (OKCUZOB, TUJPOKCUJOB U
costeit MapraHiia) B 3aBUCUMOCTH
OT CTeTieH! OKUC/IeHUsI MapraHiia

Keneso " ero | [TonoxxeHne B NepUOAMYECKOM  CUCTeMe | XapakTepu30BaTb  JKese30 1o ero

COoeJMHEeHUS sneMeHToB 1. I. MenzieneeBa W CTPOEHHUs | MIOJIOXKEHUIO B [IEPUOJUYECKOH  CUCTEMe
aTOMOB kene3a. Ero ¢usnueckue u xumuueckue | snemeHToB [l. VI. MeHzeneeBa ¥ CTPOEHUIO
cBolicTBa. HaxokzieHve B mpupofe, MojiyueHUe | aTOMOB,  ¢GU3MYecKhe W XUMHUYecKHue
(uyryHa ¥ CcTanu) U Ip¥MeHeHHe >Kejie3a. CBOWCTBa, MojyuyeHWe (UyryHa U CTaau) U
[Tonyuenwue, CBOMCTBA Y  TNIPUMEHeHMe | IPUMeHeHHe JKeJjle3a U ero CIylaBoB.
BakHenmnx coenvHeHun skene3a(Il) wm (III): | IlporHo3vpoBaTh  CBOWCTBA  Ba)KHEWIIMX
OKCHJIOB, THAPOKCHUJOB, cojiel. KomriekcHble | coefiuHeHUd (OKCHZOB M TUAPOKCHU[OB
COeZIMHEHUS JKee3a. JKermes3a) B 3aBUCMMOCTM  OT  CTeleHU
JI. Kosnekus »xesie30co/ieprkalliux pyz, 4yryHa | OKUC/IeHHs JKeJle3a.
U CTajlH. [Tonyuenve  HepacTBopuMBIX | Pacrio3sHaBaThk KaThoHBI xkene3a(1l) u (111)
TUPOKCUZIOB JKejle3a M U3y4YeHHe UX CBOMCTB.
[TosyueHre KOMIUIEKCHBIX COeIMHEHUH JKeJle3a

[TpakTryeckas PelieHre SKCIepUMEHTAIbHBIX 337au 10 TeMe | DKCIIePUMeHTalbHO —TI0y4aTh Haubosee

pabora 10 «[lonyueHnne  coefuHeHMM  MeTa/JIOB W | pacClpOCTpaHEHHble COeJUHEHUs] MeTasljloB
HCCJIe/IOBaHUE UX CBOWCTB» Y U3y4aTh UX CBOMCTBA

ITpakTuyeckas PerleHye skcriepuMeHTaIbHBIX 3afiau MO0 TeMaM | BeicTpavBaTh I/1aH aHa/iM3a KaueCTBEHHOrO

pabora 11 «MeTanae» 1 «HemeTanbi» cocTaBa  COeJMHEHWM  MeTa/yloB U

HeMeTaslJIOB
O606menve n BbInosiHeHWe TeCTOBBIX 33JlaHUK Ha 3HaHMWeE | BBINOMHATH TeCTbl U yIpa)kKHeHUs, peliaThb
cucTeMaTH3aLys CTpOeHUs], (PU3NUECKUX U XMMUYECKUX CBOWCTB, | 3a/|a4y IO TeMe.
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3HaHWI 10 TemMe
«MeTanibi»

rnojydyeHme W TIIpUMEHEHHWEe MeTA/VZIOB W HUX

CcoeIMHeHU.
[ToaroToBKa K KOHTPOJIBHOM paboTe

[TpoBoguTH OLIEHKY COOCTBEHHBIX
JIOCTKEHUI B YCBOEHUU TE€MBI.
KoppekTupoBatb CBOM 3HaHUS B

COOTBETCTBUU C MIaHUPYeMbIM
pe3ybTaToOM
1 | KonrponbHasi paboTa 7 110 Teme «MeTaibi»
2 | O6oOb1eHe U cUCTeMaTH3alUs 3HAHUM TI0 KypCy 00I1el XUMUHu
2 | UroroBasi KOHTpO/bHAs paboTa 1o Kypcy o01iei XuMuu
8 | Pe3sepBHOe Bpems
170 | UToro
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PekoMeHAAIMH 110 OCHAII[eHUIO y4e0HOro mpomecca

YMK «Xumus. 10 knacc. Yray06/16HHbINA yPOBeHb»
1. T'abpuensn O. C. Xumus. 10 kmacc: yueb. mocobue g1 o6mjeoOpa3oBar. opraHu3anui: yriyo.
ypoBenb / O. C. I'abpuesnsn, U. T'. Octpoymos, C. A. CnagkoB. — M.: TIpoceeienue, 2019.
2. T'abpuensa O. C. Metoguueckoe ocobue k yuebuuky O. C. 'abpuensHa u ap. «Xumwus. 10 kmacc.
Yrnybnénnsiii yposenb» / O. C. T'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — M.: TIpoceeliieHue,
2019.

YMK «Xumus. 11 knacc. Yray06/16HHbINA ypOBeHb»
1. T'abpuensn O. C. Xumus. 11 kmacc: yueb. mocobue g1 o6mjeoOpa3oBar. opraHu3anui: yriyo.
ypoBeHb / O. C. I'abpuensiH, U. I'. OctpoymoB, A. H. JIéBkun, C. A. CnagkoB. — M.: TIpocgelieHue,
2019.
2. T'abpuensia O. C. Meroauueckoe mocobue kK yuebHuky O. C.TabpuensHa «Xumus. 11 kmacc.
Yrnybnéunsiii ypoenb» / O. C. I'abpuenss, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocBereHue,
2019.

HupopmayuoxHble cpedcmea
HumepHem-pecypcbl Ha pyCCKOM si3bIKe
1. http://www.alhimik.ru. IlpefcraBneHsl crefyroiie pyOpHKH: COBeTbI aOWTYPUEHTY, YUMTEIIO
XUMUH, CIPaBOYHUK (OueHb OoJibllasi 1o00pKa Tab/uI] U CIIPABOYHBIX MaTepUasioB), Becésnas XumHus,
HOBOCTH, OJIMMIIMA/IbI, KYHCTKaMepa (Macca UHTepeCHbIX UCTOPUUeCKUX CBeJIeHUN).
2. http://www.hij.ru/. JKypHan «XuMUsI U >KHU3Hb» TOHSTHO W 3aHMMAaTe/lbHO paccKasbiBaeT 060 BceM
VHTEepPeCcHOM, YTO MPOUCXOAUT B HAyKe U B MUPE, B KOTOPOM MbI JKUBEM.
3. http://chemistry-chemists.com/index.html. DeKTpOHHBII XypHan «XHWMHKU U XUMHSI», B KOTOPOM
1peJiCTaB/eHO MHOXXeCTBO ONbITOB 0 XMMWHU, 3aHMMaTelbHOU HMH(OpMalUY, MO3BOJSIOLE YyBIeub
YUeHUKOB JKCIIepUMeHTaIbHOM UacThbio TIpeMeTa.
4. http://c-books.narod.ru. BceBo3morkHasi 1uTepaTypa 1o XUMHH.
5. http://1september.ru/. )KypHan zjig yunrtesieii ¥ He TO/IbKO. bosbilioe KomMuecTBO paboT yUeHUKOB, B
TOM YHCJIe ¥ UCC/Ie/J0BaTebCKOr0 Xapakrepa.
6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJbHBIA TOpTaa CO CChUIKAMU Ha
o0pa3oBaresibHbIe CANTHI TI0 XUMHHU.
7. www.periodictable.ru. CO0OpHMK cTaTeii O XWMHUUECKHX SjieMeHTaX, WIITHCTPUPOBAHHBIM
5KCTMIepUMEHTOM.
HumepHem-pecypc Ha aH2/UTICKOM SI3bIKe
http://webelementes.com. Cofep)KUT HCTOPUIO OTKPBLITUSI U OINKMCaHWe CBOWCTB BCEX XUMHUUYECKUX
3/IeMeHTOB. By/ieT mose3eH [/ COBepLlIeHCTBOBAaHUS MHOCTPAHHOTO si3blKa OOYyuaroIIMXcs, TaK Kak
COJZlep>KUT Ha3BaHMS 371eMEHTOB U BelLeCTB Ha Pa3HbIX SI3bIKax.
IInanupyemMsie pe3y/ibTaThbl H3yYeHUs yUeOHOro npejgMera « XMMHUsI» Ha YPOBHE Cpe/JHEero ooiero
o0Opa3oBaHusi

BbIinycKHUK Ha y2/11y0/16HHOM ypO8He HAy4UNICA:
— NOHUMAamMb XUMUYECKYI0 KapTUHY MHPa KaK COCTaBHYIO YacTh 1]eJIOCTHOM HayYHOU KapTUHbI MUDa;
— packpbleamb pOJib XWMHUM M XUMHUECKOTO TIPOM3BOJCTBA KaK TPOU3BOAUTETBHON CUJIBI
COBpPEMeHHOr0 00I1IeCTBa;
— ¢hopmynupoeamp 3HaUeHUE XUMUU U e€ TOCTIKeHU B TIOBCeHeBHOU YKU3HU Ue/IOBeKa;
— ycmaHasnueams B3aUMOCBSI3U MeX/ly XUMUel U [pyTMMH eCTeCTBeHHbIMU HayKaMUy;
— ¢popmynuposampb Tmiepuoguueckuii 3akoH [I. V. MeHzeneeBa ¥ 3aKOHOMEPHOCTHM W3MeHEHUM B
CTPOEHMM W CBOWCTBAaX XWMHUYECKHX S71eMEHTOB W 00pa3oBaHHBIX WMH BeIeCTB Ha OCHOBE
Tepro/IMUecKoi CUCTeMbl Kak rpadrueckoro otobpakeHust TepruojuuecKoro 3akoHa;
— ¢popmynuposamb OCHOBHBIE TIOJIOXKEHHUSI TEOPUU XUMHUUECKOTO CTPOEHUSI OPraHMUeCKHX COeIMHeHUN
A. M. BytnepoBa, packpbleamb OCHOBHbIe HalpaBJIeHHs] 3TOM YHUBEpPCaJbHOW TEOPUU — 3aBUCUMOCTHU
CBOWCTB BelL[eCTB He TOJIbKO OT XMMHUUYECKOro, HO TakKKe M OT 3/IeKTPOHHOI'O M MPOCTPaHCTBEHHOTO
CTPOEHHS U UAII0CMpUpO8amb WX TIPUMepPaMy U3 OpraHuueCcKou ¥ HeopraHMueckon XUMuW;
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— apeymMeHmupoeamb YHUBEpPCAa/lbHBbIA XapakTep XUMWUYECKMX IIOHATHM, 3aKOHOB W TeOpUM st
00BSICHEHUsST COCTaBa, CTPOEHUs, CBOWCTB M 3aKOHOMepPHOCTell 00BeKTOB (BelllecTB, MaTepuaioB U
TMPOLIECCOB) OPraHUUeCKOW ¥ HeOpraHU4YeCKOr XUMUH;

— Xapakmepu3ogamb S-, p- W d-3eMeHTbl MO WX TI0JIOKEHHI0 B TE€pPUOJUYECKOM CHUCTeMe
O. 1. Mengeneesa;

— Kkaaccuguyuposamb XUMUUECKHe CBSI3U U KPUCTa//IMUecKue peIléTKH, 00BACHAMb MeXaHW3Mbl UX
oOpa3oBaHusi W 00Ka3bleamb €AWHYI TIPUPOAY XUMWUYECKMX CBs3eld (KOBaJleHTHOW, WOHHOW,
MeTa/IyTuueCKOou, BOJOPOAHOMN);

— 00BACHSIMb TIPUUMHBI MHOT000pa3ysi BeIleCTB Ha OCHOBE TPHPO/IbI SIBJIEHU W30MepPUH, TOMOJIOTHH,
aJJIOTPOIINY;

— k1accuguyuposamp XUMHAYeCKHe peakliiy B HeOpraHMueckoi ¥ OpraHuueckol XMMHUH 10 Pa3/InyHbIM
OCHOBAHUSIM M YCMAHABAUBAMb CIIeLUPUKY TUIOB peakluii oT obijero uepe3 ocobeHHOe K
e/IMHUYHOMY;

— Xapakmepu308amb TUAPOIU3 KaK CrelupUuHbli 0OMeHHBIN MPOLIeCC U pACKpbl8AmMb ero poJjib B
JKABOW U HE)KVBOU TIPUPOJE;

— Xapakmepu308amb 37€KTPOIU3 KaK CreluUUHbIA OKUC/IUTeTbHO-BOCCTAHOBUTE/IBHBIN TPOLECC U
ero rpakTUuecKoe 3HaUeHue;

— Xapakmepu308amb KOPPO3UI0 METalJIOB KaK OKMC/IMTeTbHO-BOCCTAHOBUTE/BHBIM TIPOLECC |
npedsaazamsp CrioCOOBI 3aIIUTHI OT Heé;

— onucbleamb TIPUPOZlYy MEXaHU3MOB XWUMUUYECKHX PeakLUi, MPOTeKarLuX MeXy OpraHu4ecKuMH U
HeopraHuuecKrMMU Bell|eCTBaMU;

— K1accuguyuposamb HeOpraHUYeCcKre U OpraHuueckye BellecTBa 0 pa3/IMyHbIM OCHOBaHUSIM;

— Xapakmepu3oeamb 00lLe XWMHYeCKHe CBOWCTBA BaKHEHIIMX KJIACCOB HEOPraHW4YeCKUX U
OpraHuYecKUx COoeJJMHeHUH B IylaHe OT 0011iero yepe3 ocobeHHOe K eJUHUUHOMY;

— UCNo/Ab308amb 3HAKOBYIO CHCTEMY XWMHUECKOTO si3blKa /Il OTOOpa)KeHWs COoCcTaBa (XUMHUUeCcKue
(hopMyJibl) ¥ CBOMCTB (XMMHUUECKHe ypaBHEHHsI) BeIlleCTB;

— ucno/nb306amb TIpaBWa U HOPMbI MeXKAYHapOJHOW HOMEHK/IATypbl [/I1 Ha3BaHWW BelLeCTB IIO
¢dbopmynam 1, Ha0OOPOT, JJisi COCTAB/IEHUsI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (DOPMY/T COeAMHEHUM 110 X
Ha3BaHUSM;

— 3Hamb TpYBHA/lbHble Ha3BaHUS BaXHeEWIIMX B OBITOBOM W TPOU3BOJCTBEHHOM OTHOLIEHUU
HeOpraHuuecKHX ¥ OpraHuuecKuXx BelllecTB;

— Xapakmepu308amb CBOWCTBa, MOJIyueHHWe W TMpPUMEHeHWe Ba)KHeWILIMX MpeJCTaBUTe/ell TUIOB U
KJIaCCOB OpraHUYecKHx CoeMHeHUM (Tpe/lesibHbIX, HelpejebHbIX U apOMaTHUeCKHX YI/eBOJ0PO/OB,
KHCIOPO/ICO/IepyKalliiX M a30TCOo/iepyKalliuX COeJUHEeHUH, a TakKe O10/I0rMueCcKy akTUBHBIX BellleCTB);
— ycmauaenueams 3aBUCHUMOCTb KOHOMHKH CTPaHbl OT A0OBbIUHM, TPAHCIIOPTHPOBKUA U TiepepabOTKu
YIJIEBOIOPOAHOIO ChIPbs (He)TH, KAMEHHOTO YIJIsi ¥ IPUPO/IHOTO rasa);

— 3KCIepuMeHTabHO nodmeepicoamb COCTaB U CBOMCTBA BaKHEMILIMX TMpeZCTaBUTe/ell U3yueHHbIX
K/IaCCOB HEOpPraHWUeCKHWX W OpPraHUuecKrX BellecTB C COOJ0/[eHreM TMpaBUI TeXHUKHA 0e30MacHOCTH
ISt pabOThI C XUMUUECKHUMU Bell[eCTBaMHU U J1TabopaTOpPHBIM 000py1I0BaHUEM;

— Xapakmepu308amb CKOPOCTb XMMUU€ECKOM peakLUU U e€ 3aBUCUMOCTb OT Pa3/IMUHbIX ()aKTOPOB;

— onucbleamb XUMWYECKOe paBHOBeCHe U npedandaamb CIOCOObI ero CMeleHHs B 3aBUCUMOCTH OT
pa3MUuHbIX (aKTOPOB;

— npou3gooumb pacuéTbl MO XUMHUYeCKUM (opMy/jaM M ypaBHEHHsSIM Ha OCHOBE KOJMUeCTBEHHBIX
OTHOLLIEHUN MKy YUYaCTHUKaMU XUMHUeCKUX pPeakKLvi;

— Xapakmepuzoeamb Ba)KHeMllIMe KPYMHOTOHHa)KHble XUMHUYEeCKHe TPOM3BO/CTBA (CEpHOM KHC/IOTHI,
aMMMaKa, MeTaHO/a, TMepepaboTKM He(pTH, KOKCOXMMHUYECKOrO T[IPOM3BO/CTBA, Ba)KHEMUIIMX
MeTa/UTlypruueckux TMPOU3BOJCTB) C TOYKM 3peHMsS XHMMH3Ma IIpOLIeCCOB, YCTPOWCTBA BaKHEMIIMX
anrnaparoB,  Hay4HbIX  [PUHLMIOB  TPOM3BOJCTBA,  9KOJOTMYECKOW W 3KOHOMHUYECKOU
11e1ec000pa3HOCTH;

— cobaodamb TIpaBUIIa 3K0JI0rMUeckoii 6e30MacHOCTH BO B3aMMOOTHOILEHUSIX C OKpY’Karolljel cpezioit
MpY 0OpalljeHny C XMMUUeCKUMH BellleCTBaMH{, MaTepraaMu U TIPOLieCCaMHt.

BbInycKHUK Ha y2/1y06/1éHHOM ypoeHe no/ay4um 803MOHCHOCIMb HAYYUMbCS:
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—  UCnofb308amb  METOZABl HAYYHOTO TIO3HAHMS TIPU  BBITIOJHEHUH TIPOEKTOB W yueOHO-
1CC/le/IoBaTe/IbCKUX 3a/lad XUMHUUECKOW TeMaTHKW;

— NPO2HO3UpPOB8AMb CTPOEHUE Y CBOKWCTBA HE3HAKOMBIX HEOPraHWMUEeCKMX M OpPraHWYeCcKHX BelleCTB Ha
OCHOBE aHaJ/IoTHH;

— NPO2HO3UPOBAMb TeYeHUe XUMHUYECKHX IPOLIeCCOB B 3aBUCUMOCTH OT YC/IOBUM WX MPOTEKaHWUS U
npeodnazamsb CIOCOObI yIIpaB/IeHHsT STUMH TIPOlLieCcCcaMu;

— ycmaHaenueamb BHYTPUIPEJMETHbIE B3aUMOCBSI3M XMMHH Ha OCHOBe OOIIMX MOHSTUM, 3aKOHOB U
TeOpUM OpraHUYeckor U HeopraHu4eCKOW XWMHUM W MeXIpeJMeTHble CBSI3UW C (U3MKOM (CTpoeHuUe
aToMa W BelllecTBAa) W OWOJIOTHEN (XUMHUeCKash OpraHu3al[usl >XW3HM W HOBble HarlpaB/ieHUsS B
TE€XHOJIOTUM — OU0- U HAHOTEXHOJIOTHH);

— packpbieamb POJib TOMYUYEeHHBIX XUMHUUECKHUX 3HaHWW B Oyayiied yueOHOM U TpodecCHOHaTbHON
JlesITeIbHOCTH;

— npoekmupogamb COOCTBeHHYIO 00pa3oBaTe/lbHYH0 TPAEKTOPHIO, CBA3aHHYIO C XUMHEH, B
3aBUCMMOCTM OT JIMUHBIX TIPeATNIOUTeHHWH U BO3MOKHOCTEM OTeueCTBEHHBbIX BY30B XWUMHUYECKOU
HarpaB/IeHHOCTY;

— apeymMeHmMupoeamb eJWHCTBO MHpA BeleCTB YCTAaHOBJEHUEM TeHeTUUeCKOW CBSI3U MeXIy
HeopraHuueCcKWMU ¥ OPraHuYecKrMMU BellleCTBaMU;

— g/1a0emb XUMHUUYECKUM SI3bIKOM Kak ()aKTOpPOM YCITeLIHOCTU B TPO(eCCUOHA/IbHOM esiTeIbHOCTH;

— Xapakmepu308amb CTaHOBJIEHWE HAYUHOM TeOpUU Ha MpHMepe OTKPBITHSI ePUOJUYECKOTrO 3aKOHA U
TEOPUU CTPOEHUSI OpraHWUYeCcKUX U HeopraHu4yeCcKrx BellecTB;

— NpuHUMamsb y4actve B NMPO(UIbHBIX KOHKYpCcaX (KOH(epeHIUsIX, OJMMINAIax) pa3IiuyHOr0 YPOBHS,
aZIeKBaTHO OYeHUBamb pe3y/bTaThbl TAKOTO YUaCTHsI U NPOEeKMuUpo8amsp TMyTU TOBBILIEHUs MPeJMeTHBIX
JIOCTYDKEHUH;

— KPUTHUYECKH OMHOCUMbCS K TICeBIOHAyUHOW XWMMUeCKOW HH(OpMalyu, MoJiydaeMoW W3 pas3HbIX
HUCTOYHUKOB;

— noHumMams riobasbHEIe MPOOIeMbI, CTOSIIHE TIepe/] YeJIOBeUeCTBOM

(9KosOrMUecKUe, SHepreTUyeckue, ChIpbeBble), U npedaazamb MYTH UX pellleHds, B TOM UHCIe U C
TIOMOILbI0 XUMUH.
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