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IHosicHuTEABLHAA 3AIINCKA

Pabouas mporpamma cpemgHero (IoaHOTO) oO0IIEero oOpa3oBaHHMSA IO XUMHHU
cocTaBlieHa Ha ocHOBe [IprMepHOIl OCHOBHOI 00pa30BaTENbHON MPOrPaMMBI CPEAHETO
oO1rero o0pa3zoBaHusi Mo XUMUU ¢ yu€ToMm aBTopckou mporpammbl O.C. ["aOpuensiHa
«Xumus 10-11 xmaccel»: yueb. mocodbue 1y o0Ieo0pa3oBaTeIbHBIX OpTraHU3aIHiA:
yrayonennsii ypoBeHb./, O.C. T'abpuensn, U.I'. Octpoymos, C.A. CnaakoB. — M.:
[Ipocsemenue 2021 .

Kypc paccuntan Ha 4 yaca B HEICIIO.



Ilnanupyembie pe3yabTaThbl H3Y4YeHHs Y4eOHOI0 mpeaMeTa

JleaTenbHOCTh YUHUTENS B 00yUeHUH XUMHUHU B CpeHEH (ITOIHOM) IIKOJIe TOIKHA
OBbITh HampaBjieHa Ha JOCTHKEHUE OOYYAIOIIMMUCS CICAYIOMUX JIUUYHOCHIHBLX
pe3yibmamog:.
— B IICHHOCTHO-OPHUEHTAIMOHHOMN cepe — oco3nanue pOCCUNCKON T'pakaaHCKOM
UJIEHTUYHOCTH, TaTPUOTU3MA, UYBCTBA TOPJIOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY;
— B TpPyIoBOM cdepe — ecomosnocmv K OCO3HAHHOMY BBIOOPY JajbHEUIEH
oOpa3oBaTeIbHOM  TPAaeKTOpPUM B  BBICIICH  IIKOJIE, TJ€ XUMHUSA  SBISIETCS
npoPUINPYIONIeH AUCITUTIITNHOM;
— B T[I03HABaTeNbHOW (KOTHUTHBHOM, WHTEIJIEKTyalbHOU) cdepe — ymeHue
yIOPaBISATh CBOCM MO3HABATENILHOW AESATEIBLHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K
o0pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHWIO, Ha MPOTSHKEHUU BCEM KU3HH,
CO3HATENIbHOE OTHOIIEHHWE K HEMPEpPhIBHOMY OOPa30BaHHUIO KaK YCJIOBHUIO YCIEITHOMU
npodeccuoHaIbHOM U OOIIECTBEHHOW JEATENbHOCTH; (hopmuposaHue HABBIKOB
AKCTIEPUMEHTAIBLHON W HCCIE0BATEILCKON JCATEILHOCTH; yyacmue B ITYyOJTUYHOM
NPEACTaBICHUN PE3yJIbTAaTOB CAMOCTOSATEIILHON TIM03HABATEIBbHOU JCSATEIbHOCTH;
yuacmue B TPOPUIBHBIX OJUMIIMAAAX Pa3JIMUYHBIX YPOBHEH B COOTBETCTBUM C
KeJTaeMbIMU pe3yIbTaTaMH U aJIcKBaTHOM CaMOOIICHKOM;
— B chepe cOepexeHus B3I0POBbI — HpuHamue U pearuzayus TEHHOCTEH
3I0pOBOTO M 0€30macHOTr0 00pasza JKW3HU, Henpusmiue BPEIHBIX NMPUBBIUEK (KypeHHS,
ynoTpeOJeHus  aJIKoTojs, HapKOTHUKOB) HAa OCHOBE 3HAaHWMH O  CBOWCTBax
HApPKOJIOTUYECKUX W HApPKOTUYECKUX BEIECTB; COOJIIOJACHUE TMPaBWJI TEXHUKHU
0€301acHOCTH MpU paboTe ¢ BellecTBaMH, MaTepralaMy U MpolleccaMu B yueOHOH (Ha-
YYHOW) Ta00paTOPUHU 1 Ha MPOU3BOJICTRE.
Memanpeomemnbvie pe3yibmamsbl OCBOCHUS BBIITYCKHHKAMU CpeaHeii (TOIHO#)
IIKOJIBI Kypca XUMUU:
— UCNONIb306aGHUEe YMEHUW W HABBIKOB Pa3JIMYHBIX BHUJOB IMO3HABATEIbHOMN
NEATEIbHOCTH,  NPUMEHEHHME  OCHOBHBIX  METOJOB  MO3HAaHUS  (CUCTEMHO-
nH()OPMAIIMOHHBIA aHalln3, HAONIOJeHHWE, W3MEpPEHHE, IPOBEJICHHE DSKCIIEPUMEHTA,
MOJIEIUPOBAHUE, UCCIIEIOBATENIbCKAS JEATEIbHOCTD) I U3YUYEHHUS Pa3INYHBIX CTOPOH
OKPY’KAIOIIEN ICHCTBUTEIBLHOCTH;

— @ladeHue OCHOBHBIMU WHTEIJICKTYaIbHBIMH OmEpanusaMu: GOpMyIUpOBKa
TUMOTE3bl, aHalW3 W CHUHTE3, CpaBHEHHWE U CHUCTeMaTh3anus, OoOOOIIeHHe U
KOHKPETHU3aLMs, BBISIBIICHUE IPUUYUHHO CJIEICTBEHHBIX CBS3€il M IOMCK aHAJIOTOB;

— nozHaHue OOBEKTOB OKPYKAIOIIETO MHpa OT OOIIEro 4Yepe3 OCOOCHHOe K
€UHUYHOMY;

— YMeHue TEHEepUpOBaTh HJEH U OMNpPEAeNsATh CPEICTBA, HEOOXOIUMbIE M UX
peanuzaiuy;

— YMeHue OTPENENATh LETW W 3aJa4d  JESITeIbHOCTH, BHIOWpATh CpE/CTBA
peanu3aiy Ueiau U TPUMEHATh UX HA MPAKTUKE;

— UCNONb306aHUe  PA3IUYHBIX HWCTOYHUKOB [JI  TIOJYYEHHUS XUMHUYECKOU
nHpopMalK, TOHUMAHHE 3aBUCUMOCTH COJEpKaHUS W (POPMBbI MPEJICTABICHUS
MH(pOpMaLIMK OT LieJIel KOMMYHUKAIIUU U aJipecara;

— YMeHue TPOTYKTUBHO OOIIAThCSA U B3aUMOJICHCTBOBATh B MPOIECCE COBMECTHOM
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NEATeNIbHOCTH, YUYUTHIBATh MO3ULIUM APYTUX YYACTHUKOB ACSATEIBHOCTH, 3()PEKTUBHO
paspeiiatb KOHPIUKTHI;

— 20MOBHOCMb W CIHOCOOHOCTh K  CaMOCTOSITETbHOM — MH(POPMAIMOHHO-
MO3HABATENBHOW JAEATEIIBHOCTH, BKIIOYAasi yYMEHHUE OPUEHTUPOBATHCS B Pa3TUUYHBIX
UCTOYHUKAX  WH(OpMalMu, KPUTUYECKHM  OLEHMBATb W UHTEPIPETUPOBATH
nH(pOpMaIHIO, TOTYYaeMYIO U3 PA3JIMUYHBIX HCTOYHUKOB;

— YMeHue WCTONb30BaTh CpeACcTBAa WH(OOPMALIMOHHBIX W KOMMYHHUKAIMOHHBIX
texHosorut (mamee — W KT) B pemieHHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3aIMOHHBIX 3a7a4 C CcoOJIIoJICHUEeM TpeOOBaHUNA HPrOHOMHUKH, TEXHHUKHU
0€30MacHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHUS, MPABOBBIX U ATUYECKUX HOPM, HOPM
uH(OPMaIIMOHHOM 0€30MacHOCTH;

— 6l1a0eHue SI3bIKOBBIMU CPEJICTBAMHU, B TOM YHUCJIE U SI3IKOM XUMHHU, — YMEHHUE
SICHO, JIOTMYHO M TOYHO H3JaraTh CBOIO TOYKY 3pPEHMS, HMCIOJIB30BaTh aJCKBATHBIC
SI3LIKOBBIE CPEJICTBA, B TOM YKCJIE U CHUMBOJIbHBIE (XUMUUYECKHE 3HAKH, (HOPMYIIBI U
YpaBHEHHS ).

Ilpeomemnuvimu pezynromamamu W3y4eHUs XUMHUU Ha YIIyOJIEHHOM ypOBHE Ha
CTYNEHU CpeaHero (IOJTHOT0) 00IIero o0pa3oBaHus SIBISIIOTCS:

1) 3HaHUe (NOHUMAHUe) XAPAKMEPHLIX NPUSHAKOS GANCHEUWUX XUMUYECKUX
NOHAMUU: BEUIECTBO, XWMHWYECKUW DIJIEMEHT, aToOM, MOJIEKyJla, OTHOCUTEJIbHBIC
ATOMHBIE W MOJIEKYJISIPHBIE MacChl, MOH, U30TOIbI, XUMUYECKas CBsI3b (KOBaJEHTHAs
NOJISIPHAS. U HETOJIAPHAsI, HOHHAsI, METAJNINYECKasi, BOJOPOAHAA), AIEKTPOOTPULIATEIb-
HOCTb, QJUIOTPOIIUS, BAJIEHTHOCTb, CTEIEHb OKWUCIIEHHUs, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIN 00BEM, BEIIECTBA HOHHOTO, MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS,
pacTBOpBL, JJIEKTPOJUTBI W HEDIEKTPOJIUTHI, IJIEKTPOJIUTHYECKAST JAUCCOLUALMS,
TUAPOJIN3, OKUCIIUTENIb U BOCCTAHOBUTEIDb, OKUCICHUE U BOCCTAHOBIICHUE, DJIEKTPOJIU3,
CKOPOCTh XMMHUYECKOM peaKIfy, KaTalu3aTOphl U KaTaiu3, OOPaTUMOCTh XUMUYECKUX
peakuuii, XMMHYECKOE€ paBHOBECHE, CMEIICHHE paBHOBECHUS, TEIUIOBOKH »ddexT
peakuuu, YriaepoaHbI CKeJeT, (PyHKIIMOHAIbHAS TPYINa, u3oMepus (CTPYKTypHas U
IPOCTPAHCTBEHHAsA) W TOMOJIOTHSl, OCHOBHBIE THIIBl (COCIWHEHHS, pPa3JI0KECHHUS,
3aMmelieHusi, OOMeHa), BHIbI (THAPUPOBAHUS U ACTUIPUPOBAHMS, THApPATAIUU U
JNerujaparalnuy, IOJAMEPU3AIMUA M JCNOJMMEPU3alMU, MOJUKOHACHCAlUU U
M30MEpH3ALNUN, KaTaTMTUYECKUE U HEKATAIUTHUYECKUE, TOMOT€HHbIE U T€T€POTCHHbIE)
U pa3HOBUAHOCTU ((epMEHTATUBHBIE, TOPEHHS, JSTepUPUKAINU, KPEKUHTA, pHU-
dbopmMuHTa) peakiuidi B HEOPraHWYECKOW U OpPraHMYeCKOW XHWMHH, IOJHMEPHI,
OMONOTUYECKN aKTUBHBIE COSTUHEHUS;

2) BbIABNICHUE B3AUMOCBA3U XUMUYECKUX HNOHSIMUL JJIsL OOBSICHCHUS cocCTana,
CTpOCHHUA, CBOMCTB OTACJIBbHBIX XUMHNYCCKHNX 00BEKTOB U }IBJIGHI/Iﬁ;
3) npumeHeHue OCHOBHbIX NOJIONCEHUU XUMUYECKUX meopmj: TCOPHUHU CTPOCHHUA

aToMa M XHMHUYECKOM cBs3H, llepmonmueckoro 3akoHa u Ilepumoamyeckoil cuctembl
xumuuecknx anemeHToB J[. WM. MeHneneeBa, TEOpuUM  DIEKTPOJIUTUYECKOU
JVCCOLIMALAN, POTOHHOW TE€OPUHU, TEOPUU CTPOEHUS OPraHUYECKUX COCAUHEHHH, 3a-
KOHOMEPHOCTEW XUMUYECKON KMHETUKU — JJISI aHAJM3a COCTaBa, CTPOCHUSI U CBOMCTB
BEIIECTB M MPOTEKAHUS XUMUYECKUX PEAKIUI;

4) YMeHue Kiaccuguyuposams HEOPraHUYECKHE M OPraHHYeCcKHUe BEIeCTBA IO
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Pa3IMYHBIM OCHOBAHUSIM;
5) ycmaunosienue 63aumMocesaseti MEXIy COCTaBOM, CTPOCHUEM, CBOWCTBAMH,
MPAKTUYECKUM NPUMEHEHUEM U MTOJTyYCHUEM BaXKHEMIIINX BEIIECTB;

6) 3HAHUE OCHO8 XUMUUECKOU HOMeHKIamypovl (TPUBUATIBLHON M MEXKIYHAPOIHOW) U
yMEHUE Ha3BaTh HEOPraHWYECKHE W OPraHWYECKUE COEIUHEHHUS 1o ¢opmyie Hu
Ha00O0pOT;

7) onpeodeiieHue. BaJEHTHOCTH, CTENEHU OKHCICHUS XHUMHUUYECKHUX JJIEMEHTOB,
3aps10B MOHOB; BUJIOB XUMUYECKUX CBA3EU B COCAMHEHUSAX U TUIIOB KPUCTAIMUYECKUX
PELIETOK; MPOCTPAHCTBEHHOTO CTPOCHUSI MOJICKYJI; TUIIA THAPOJIU3a U XapaKTepa Cpebl
BOJHBIX pPAcTBOPOB COJIEH; OKHUCIUTENSI W BOCCTAHOBHUTENS; OKHUCICHHS U BOC-
CTAQHOBJICHUS; MPUHAIJICKHOCTA BEIIECTB K Pa3JIMUYHBbIM KJIACCAM HEOPTraHUYECKUX U
OPraHMYeCKUX COCIMHEHMI; TOMOJIOTOB U U30MEPOB; TUIIOB, BUJIOB U PA3HOBUIHOCTEN
XUMHUYECKHX PEAKIINI B HEOPTaHMYECKON U OPraHUYECKON XUMHUU;

8) YMeHue Xxapakmepu3oeamv. S-, P- W 0-3JEMEHTBI MO HX TIOJOXKCHUIO B
[Tepuoauueckoit cucteme [[. . Menpaeneena; o0Iue XUMHUYECKHUE CBOMCTBA MPOCTHIX
BCIIIECTB — METAJJIOB M HEMETaJIJIOB, XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHWYeCKUX COCIMHEHUN B IUIaHE OOIIero, OCOOCHHOr0 H
€JIMHUYHOTO;

1) 00wscHeHue: 3aBUCUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COEAWHCHHUHU

oT nosiokeHust aneMeHTta B llepuomnueckon cucreme JI. M. MenneneeBa; mpupobl
XUMHUYECKOW  CBSI3M  (MOHHOM, KOBAJCHTHOM, METaJUIMYECKOM, BOJOPOIHON);
3aBUCMMOCTHA CBOMCTB HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOEHUS; CYIIHOCTH M3YYEHHBIX BUJIOB XMMHUYECKHX PEAKIUN: 3JIECKTPOJUTUUECCKOU
JHACCOIMAIINM, HWOHHOTO OOMEHA, OKHCIMTEIbHO-BOCCTAHOBUTEIBHEIX; BIIMSHUS
pasnmuuHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKOW peakuhd W Ha CMEIIeHUE
XUMHUYECKOTO PaBHOBECHS; MEXaHU3MOB MPOTEKAHUSI PEaKIUi MEXAY OpraHUuYeCKUMHU
Y HEOPraHUYECKUMU BEIICCTBaMU;
2) YMeHue: COCTaBJISATh YPaBHEHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C
MIOMOIIBI0 METOJa AJICKTPOHHOrO OajlaHca; MPOBOJHWTH PACUEThl 10 XHMHUYECKHUM
dbopmynaM ¥ ypaBHEHHSAM; IPOBOJHWTH XUMHYECKHUU IKCIIEPUMEHT (J1a0opaTopHBIC U
MpakTu4deckue paboThl) ¢ coOMOIeHHeM TpeOOBaHMII K TIpaBHJIaM TEXHUKUA 0€30-
MaCHOCTH TMPHU padboTe B XUMUIECKOM KaOuHeTe (i1abopaTopun).



Conep:kanmne y4eOHOr 0 nmpeamera

Kypc derko penurcs Ha JB€ 4YacTH COOTBETCTBEHHO TIojAaM OOy4YEHHS:
oprannyeckyro xumuto (10 knace) u obmyro xumuto (11 kmacc).

Oprannyeckas xumus 10 kiaace

Beenenne. [Ipeamer opranndeckoit xumuu. OCOOCHHOCTU CTPOCHUSI U CBOMCTB
OpraHMYeCKUX COEIMHEHHH. 3Haue€HHEe W pOoJIb OPraHMYECKON XUMHUU B CHCTEME
€CTECTBEHHBIX HAYK U B HU3HU 00IIECTBA.

[Ipennoceuiku cO34aHUsl TEOPUHM CTPOEHUSA: TEOPHUS PAAMKAIOB U TEOPHUsI THIIOB,
pabotel A. Kekyne, O. ®panknanga u A. M. byrtnepoBa, cbe3ng Bpaued Hu
ectectBoucnbiTateneil B r. Ilmeitepe. OcCHOBHBIE MOJOXKEHHUS TEOPUU CTPOCHUS
oprannueckux coeauHeHuid A. M. BytnepoBa. XuMHuecKoe CTpPOCHHE U CBOMCTBa
opraHudeckux BeiiecTB. M3omepus Ha npuMmepe H-OyTaHa U M300yTaHa.

OnexkTpoHHOE 00Jako W opOuTanb, UX (OpMBL: S- U p-. DJNEKTPOHHBIE U
ANEKTPOHHO-Tpaduyeckne GopMyIbl aToMa yriiepoJia B HOPMaJIbHOM U BO30YKJIEHHOM
cocrosinusax. KoBaneHTHas XuMHYecKas CBA3b M €€ Pa3HOBUJIHOCTH: CT- H -
Oo6pazoBanue monekya Hz, Cly, Np, HCI, H2O, NHs, CHa, CoHa, CoHa.  O6pasoBanue
nonoB NH+ u H3O+. CpaBHeHne 0OMEHHOTO M JIOHOPHO-AKIENITOPHOIO MEXaHU3MOB
o0pa3oBaHus KOBAJICHTHOM CBA3H.

[lepBO€ BaJEHTHOE COCTOSHHE — SP>-THOpHAM3ALMsA — Ha MPHMEPE MOJEKYIIbI
METaHa U JPYTHX alKaHoB. BTOpoe BaJe€HTHOE COCTOSHUE — SP>-TMOpUAM3AIMA — Ha
IprUMepe MOJIEKYJIbl ATHIIEHA. TpeThe BaJICHTHOE COCTOSIHUE — SP-THOpUIU3alus — Ha
IpUMEpPE MOJIEKYJIbI alleTuIeHa. ' eoMeTpust MOJIEKyJI 3TUX BELIECTB U XapaKTePUCTHKA
BUJIOB KOBAJICHTHOW CBSI3U B HUX.

Hemonctpanuu. Koyeknus opraHu4ecKHUX BEIIECTB, MAaTEpUAIOB W M3ACIHANA M3
Hux. Moaemu monekyn CHs u CH3OH; C2H2, C2H4 u C¢Hs; H-OyTana u m3o0yTtana.
B3aumonernictBre HaTpusi ¢ 3TAHOJIOM M OTCYTCTBHUE B3aMMOJICUCTBHUSA C JTUATHUIIOBBIM
spupom. Komnekuus noiaumepoB, NPUPOIHBIX M CHHTETUYECKUX KaydyyKOB, JIeKap-
CTBEHHBIX IpernapaToB, kpacurteneil. lllapocTepixHeBbie 1 00BEMHBIE MOJEIHN MOJIEKYJI
Ha, Cly, N2, H,0, CH4. IllapocTepxueBsie u 00bemubie Mogean CHa, CoHa, CoHa.

Crtpoenne u kiaccupukanusi OpraHu4eCKux coeuHeHnH

Knaccuduxkaius opraHndeckux COCIMHEHHH MO CTPOCHUIO YTIEPOAHOTO CKEJeTa:
alMKIMYecKue (amKaHbl, alKEeHbl, aJKWHBI, aJKaJUCHbI), KapOOIMKINIECKHE
(uukmoankaHbl W apeHbl) W rerepouukiandeckue. Kiaccudukanus OpraHUuYeCKUX
COCMHECHUN MO (DYHKIMOHATBHBEIM TPYIIaM: CIHUPTHI, (EHOIBI, TPOCThIC 3PUPHI,
albJAETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHbBIE 3(DUPHI.

TpuBuanvHble Ha3BaHusi BemecTB. Homenknarypa parmumonansHas u HMIOITAK
(IUPAC). IlpuHuunbel o0O0pa3oBaHWsS Ha3BaHUNW OPraHUYECKUX COCJAMHEHHUH IO
NIOITAK: 3aMEICHUS, pPOAOHAYATIBHOU CTPYKTYDBHI, CTapILIMHCTBA
XapaKTEPUCTUUECKUX TPYIII.

CtpykTypHas U30MEPUSl U €€ BUbI: U30MEPUS «YTJIEPOIHOTO CKEJIETa», U30MEPUs
MOJIOKEHUSI (KpaTHOM CBSI3M U (DYHKIIMOHAJIBLHOM TPYIIIBI), MEXKKIACCOBAs M30MEPHSI.
[IpocTpancTBeHHass uU30MepUsi M €€ BUJBI: TEOMETpPUYECKass M  ONTHYECKas.
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buonornueckoe 3HaueHue onTuyeckoi uzoMepuu. OTpakeHHe O0COoOEHHOCTEH
CTPOEHUS MOJIEKYJI TEOMETPUUECKUX U ONITUYECKUX U30MEPOB B NX HA3BAHUSX.

Jlemonctpanuu. OOpa3ibl NpeacTaBUTENEH pa3IMUHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUN U IIAPOCTEPKHEBbIE WM OOBEMHBIE MOJEIU HMX MOJeKyd. Tabmuiibl
«Ha3BaHue ankaHOB W QJIKWJIBHBIX 3aMecTuTenei» U «OCHOBHBIE  KJIACCHI
OPraHMYEeCKUX COCAMHECHUI». Moenn MOJIEKYJI H30MEPOB Pa3HbIX BUIOB U30MEPHUH.

JlaboparopHbie  ombIThl. M3rotoBineHue Mojeneld MOJIEKYJ  BEIIECTB —
[IpEICTaBUTEIICH PA3JIMYHBIX KJIIACCOB OPIraHUYECKUX COCIUHEHUN.

Peakuuu opranndeckux COeTMHEHUN

[TonsaTHe 0 peaknusax 3aMelleHus. ['anoreHupoBaHue alKaHOB U apEHOB, IIEJIOYHOU
TUAPOIIN3 TajJOre€HAIIKaHOB.

[TonsaTne o peakuusix NPUCOEAUWHEHUS. ['MapUpoBaHUE, TUAPOTAIOTCHUPOBAHUE,
rajoreHupoBaHue. Peakunm noauMepu3alny U MoJuKOHAECHCAIUH.

[TonsiTue o peakuusix oTHICIUICHUS (RIIMMUHUPOBaHUs). JleruapupoBaHue ajaKaHOB.
Herugparanusi cnupTtoB. JIeruapoXJIOpupoBaHME Ha MPUMEPE TaJOTreHAIKAHOB.
IToHsITHE O KPEKUHT€ AIKAHOB U JICTIOJMMEPHU3AIUHU TOJTUMEPOB.

Peakuun nzomepuzanuu.

['oMomUTHYECKHI M TETEPOIUTUYECKAN pa3pblB KOBAJCHTHOW XMMHUYECKOM CBS3H;
oOpa3oBaHHE KOBAJEHTHOW CBSI3M 1O JIOHOP- HO-aKIENTOPHOMY MexaHu3my. [lonstue
o Hykieodpune u snekrpoduie. Knaccubukanus peakuuid Mo THUIY pearupyronigx
gacTull (HyKJI€O(pWIbHbIE U 3IEKTPO(PUIbHBIE) W TPUHIMIY W3MEHEHHUS COCTaBa
MOJIEKYJIbl. B3auMHOE BIMSHHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECCTB.
NunyktuBHBIN 1 Me3oMepHBbIN 3P dekTsl. [IpaBuno MapkoBHUKOBA.

PacueTnbie 3amaun. BerumcieHue BbIXOAa MPOAYKTAa PEAKUUMUA OT TEOPETUUECKU
BO3MOXHOT0. KoMOMHMpOBaHHBIE 3a1a4H.

JlemoHcTparuu. B3peiB cmMecn Metana ¢ xjopom. O6eciiBeunBaHre OPOMHOM BOJIBI
STHIICHOM M anetusieHoM. [lonydenue deHon- GpopmanbaeruaHoi CMOJIBI U TTOJIUMEDPA.
Jenonmumepuzanus nonustuieHa. [lomyuenue stunena u3 atanosia. KpekuHr kepocusa.
B3peiB rpemydero raza. ['opeHue MeTaHa Wiu MpoIaH-OyTaHOBOM cMmecH (M3 Ta30BOM
3aKuTanKku). B3pplB cMecm MeTaHa WM MPONaH-OyTaHOBOM CMECH C KHUCIOPOJOM
(BO3IYyXOM).

YrieBoaopoasl
[Tonsitue 06 yraeBogopomax

Anxanbl. ['omonmornueckuii psig u obmas gopmyna anka- HOB. CTpoeHue
MOJIEKYJIBI METAHA W JPYTUX ankaHoB. M3omepus an- kaHoB. PHU3WUECKHE CBOWCTBA
anKkaHOB. AnkaHel B mnpupoje. [IpomplnieHHBIE CMOCOOBI TMOMYYEHHUS: KPEKUHT
ankaHoB, (pakiMoHHass Tmeperonka HePpTu. JlabopaTopHble CMOCOOBI TOMYYCHHS
ankaHoB: cuHTE3 Biopia, nexkapOokcumupoBaHue cojieil KapOOHOBBIX KUCIIOT, THIPOJIN3
KapOuaa amomMuHus. Peaknun 3amenienus. ['operne anka- HOB B pa3IMYHbIX YCIOBHSIX.
TepMmuueckoe pasioxkeHue ankaHoB. M3omepuszanus ankaHoB. [IpuMeHeHHe ankaHOB.
MexaHu3M peakiyu paJuKadbHOrO 3aMEIlleHHs], ero craauu. [IpakTruueckoe UCHOb-
30BaHUE 3HAHUM O MeXaHu3Me (CBOOOJHOPAIMKAIBLHOM) PEaKIMil B MpaBUIaX TEXHUKH
0€30MacHOCTU B OBITY M HAa IPOU3BOJICTBE.
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Ankeunsnl. [omomormyeckuit psnx u oOmas Gopmyna ankeHoB. CTpoeHHe
MOJEKYJIbl ATWUJIEHA W JPYyrux ajkeHoB. M3oMmepusi ajke- HOB: CTPYKTypHass U
npocTpancTBeHHas. HomeHknarypa u Qusnueckue cBoiicTBa ankeHOB. [lomydeHue
ATUJICHOBBIX YTJIEBOJOPOJOB U3 aJIKaHOB, TaJOreHAIKaHOB, cnuptoB lloHsTue 00
UHAYKTUBHOM (+7) 3ddekre Ha mpumMepe MoJeKylbl IporneHa. Peakuuu mnpucoenu-
HeHUsl (TaJlorTeHUPOBaHUE, THUIPOTATOTCHUPOBAHUE, THUApATAIUSA, TUAPUPOBAHUE).
Peakiiuu okuciieHUsT U MOJMMEpU3alUK alKeHOB. [IpMeHeHne anKkeHOB Ha OCHOBE MX
CBOMCTB. MeXaHU3M peakiuu dIeKTPOUIbHOTO MPUCOCTUHEHUS K aJIKEHAM.

An kuHbl. [oMonormueckuit psg ankuHoB. OOmas dopmyna. CrpoeHue
MOJICKYJIBl alleTWJICHAa W JAPYrux ankuHoB. M3omepus ankuHoB. Homenknatypa
alleTUJICHOBBIX yTJIeBOJIOPONIOB. [loydyeHue anaKWHOB: METAHOBBIM W KapOWIHBIN
CIIOCOOBI. dusznueckue  CBOMCTBA  QJKWHOB.  Peakiuu  OpHUCOCIUHEHUS:
rajoreHupoBaHue, THUApOrajJoreHupoBaHue, ruaparanus (peakmus Kyuepona),
rufpupoBanue. Tpumepusaius anetwieHa B Oen3os. OkucieHue ajikuHoB. OcoObie
CBOMCTBa TePMHUHAIBHBIX AIKUHOB. [[puMeHEeHNE aIKUHOB.

Ankanuens. OO0mas dhopmyna ankagueHoB. CtpoeHue Mojekyia. M3omepus u
HOMEHKJIaTypa ajikagueHoB. (Pu3MYecKue CBOICcTBAa. B3anmHOe pacnojoxeHue -
CBSI3€M B MOJIEKYJax ajKaJMEHOB: KYMYJIMPOBAHHOE, COMPSKEHHOE, M30JUPOBAHHOE.
Oco0EHHOCTH CTPOEHUS CONMPSIKEHHBIX alIKaJueHOB, UX noiydeHue. [lonmumepu3zanus
anKaaueHoB. HaTypanbHBIH W CHHTETHYECKHH Kaydyykd. BynkaHuzamus kaydyka.
Pesuna. Pabotrer C. B. JlebemeBa. OcoOeHHOCTH peakIWil MPUCOCAMHEHUS K
aJKaJueHaM C CONPSHKEHHBIMU P-CBA3SMH.

Huknoankausl. ['oMmonormueckuit psan u odmas Gopmysia HUKIOATKAHOB.

Hanpsixenne nukina B C3Hs, C4Hg u CsHio. [TonyyeHne U XMMHYECKUE CBOWMCTBA
IIUKJIOAJIKAHOB: TOPEHUeE, paJukaibHoe 3aMenienrne. OcoOble CBOWCTBA IUKIIONPONAaHa,
IIUKJIO0yTaHAa.

Apensn. benson kak mpencraButenb apeHoB. CTpoeHHE MOJEKYJbl OeH30Ia.
Conpsixenue p-cesizeil. MI3oMepusi 1 HOMEHKIaTypa apeHoB, UX ModydyeHue. ['omosoru
Ooenzona. BnusiHue OOKOBOW IIeNMM HA AJIEKTPOHHYIO IUIOTHOCTH COIPSIKEHHOTO -
o0Jaka B MOJIEKyJIaX TOMOJIOTOB O€H30J1a Ha MpUMeEpe Toayosaa. XUMMUYECKHUE CBOMCTBA
Oen3ouna. Peakium 3amernienus ¢ yuactueM O€H30J1a: TaIOTeHUPOBa- HUE, HUTPOBAHUE U
ankuinpoBanue. [Ipumenenue OeHzona u ero romoyioroB. CpaBHEHHE PEAKIIMOHHOU
crocoOHOCTH OEH30J1a M TOJIyOJia B peakiusax 3amemnieHus. OpueHTHpyoliee 1elCTBHIE
Me- THJIBHOW TPYIIIbI B peaklUsX 3aMelleHus ¢ yyactueMm Toiyona. OpuentanTsl [ u 11
polla B peakIUsAX 3aMelIeHus C ydJacTHeM apeHoB. Peakiuum mo OOKoOBOW Ienu
AJIKHIIOCH30JI0B.

[Ipuponusie UCTOYHUKHU YyIrI€BOAOPOIOB. Hebts wu ee
NpoMbIlIJIeHHasT — nepepaboTka.  DpaknuoHHas  MEeperoHka, TEPMUYECKHH U
KaTaJIUTUYECKUM KpekuHr. [lpupomgHpld r1a3, €ro CcocraB © OPAKTHYECKOE
ucnoib3oBaHue. Kamennsiii yronb. KokcoBaHue KaMEHHOro yrisi OKOJOTHYECKHE
aCIeKThl I0OBIUHU, TEPEePaA0OTKU U UCIIOIB30BAHUS MOJE3HBIX HCKOTAEMBbIX.

Pacuetrnbie 3amaun. HaxoxneHue MoJeKyJIsspHOH (DOpPMyNbI  OPraHUYECKOTO
coeiMHeHUs 1o Macce (00beMy) MpPOAYKTOB cropaHusi. HaxoxkaeHue MOJEeKyJIsIpHOU
(dbopMyIibl BelllecTBa MO €ro OTHOCUTENBHOM MIIOTHOCTH U MacCOBOM J10JI€ SJIEMEHTOB B
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coenrHeHusaX. KoMOMHUpOBaHHbIE 3a/1a4U.

Hemonctpanuu. Ilonydenune mertaHa W3 aneraTta HaTpUs M TUAPOKCUIA HATPHUSL.
Mopenn MOJEKyn alKaHOB — IIAPOCTEpKHEBblEe M OOBbEMHBIE. ['OopeHuMe MeTaHa,
MpoIaH-0yTaHOBOM cMecH, MmapaduHa B yCIOBUAX M30bITKA M HEJAOCTAaTKa KUCIOPOJA.
B3pbiB cmecu metaHa ¢ Bo3ayxoM. OTHOILIEHHWE METaHa, NpOoNaH-OyTaHOBOM CMecCH,
OeH3uHa, napaguHa K OPOMHOM BOJI€ U PacTBOpPY NepMaHraHara Kauusa. B3peiB cMmecu
MeTaHa U XJIOpa, MHUIMUPYEMBIM ocBemeHueM. BoccranoBnenue oxcupga menu (I1)
napagpuHOM.

[ITapocTepxHEBbIE W OOBEMHBIE  MOJEIM  MOJEKYJT  CTPYKTYpPHBIX U
OPOCTPAHCTBEHHBIX HM30MEPOB ankeHOB. OOBEMHBIE MOJEIM MOJIEKYJ aJKEHOB.
[lonyyenne »sTeHa wu3 odrtaHona. (OOeclBeurBaHHWE 53T€- HOM OpPOMHON BOJBI.
OO6eciBeurBaHME ATEHOM PacTBOpA MepMaHraHarta kanus. ['opeHue 3TeHa.

[lonyyenue anetwsneHa u3 kapOuna kanblus. B3aumopeiicTBue anerusieHa ¢
OpomHOI BOJON. B3amMmopeiicTBue areTwieHa ¢ PacTBOPOM II€pMaHraHata Kajus.
['openue anerunena. B3aumojelcTBue aneTWIeHa C PAacTBOPOM COJIM MEAM WJIU
cepebpa.

Mopenu (mapoctepHEBble M OObEMHBIE) MOJIEKYJ AalKaJHEHOB C PA3IHMYHBIM
B3aMMHBIM paCIIOJIOKEHUEM pP-cBaA3ed. Monenu (1apocTepKHEBblE U OOBEMHBIE)
MOJIEKYJI aJIKaJIMEHOB C Pa3IMYHBIM B3aUMHBIM PACTIONI0KEHUEM P-CBS3EH.

[MapocTepkHEBbIE MOJEAM MOJEKYJ IUKIOAIKAHOB M alkeHoB. OTHOIIEHHE
IIUKJIOTEKCaHa K pacTBOPY IepMaHraHaTa Kajiusi 1 OpoMHOI BoJie.

[MlapoctepxkHEBbIE W OO0BEMHBIE MOJEIM MOJEKYJl OeH30Ja U €ro rOMOJIOTOB.
Paznenenue ¢ moMoIpi0 JeIUTENbHON BOPOHKUA cMecu OeH30i1—Boja. PacTBopeHue B
OeH30Jie Pa3IMYHBIX OPraHMYECKHMX U HEOPTaHMYeCKHX (HampuMep, Cepbl) BEIIECTB.
DKCcTparupoBaHue KpacuTellel U IPYyrux BeUlecTB (HampuMep, noja) 6eH30JI0M U3 BOJI-
HBIX pacTBOpOB. ['opeHue 6en3ona. OTHOIIEHHE OeH30a K OPOMHOM BOJIE U PACTBOPY
nepmanranara kanus. [lonydenue HuTpoOeH301a.

Komnexkuus «IIpupoaHble HUCTOYHUKHU YIrI€BOAOPOAOBY». CpaBHEHHE IPOLECCOB
ropenust HeTH U IpHUPOIHOTO Taza. OOpa3oBaHrue HEPTAHON IJICHKA Ha MTOBEPXHOCTH
BoAbl. Karamurtuueckuii kpekwHr mnapaduna. PacTtBopenue mapaduna B OCH3WMHE H
UCTIapeHue pacTBOpUTeNs u3 cMmecH. [lmaBnenne mapadguHa U €ero OTHOIIEHUE K BOJE
(pacTBOpEeHHE, CpaBHEHHE IUIOTHOCTEW, cMauumBaHue). PazmeneHue cmecu OCH3MH—
BOJIA C TIOMOIIBIO J€TUTEIbHON BOPOHKHU.

JlaGopatopHsie onbIThl. M3roToBieHne Tapa@UHUPOBAHHON OyMaru, UCIBITAHUE €€
CBOICTB — OTHOIIIEHUE K Boje  xupam. OoHapyxkenue HO, caxu, CO2 B mpogykTax
ropeHusi  cBeud. M3rotoBieHme  Mojenedl  ramoreHankaHoB.  OOHapyxeHUe
HETpeaeIbHbIX COeIMHEHUN B HedrenpoaykTax. O3HakoMmieHue ¢ oOpaslamu MOIH-
STWIIGHa W ToJumponwieHa. Pacmo3naBanme 00pa3loB aJKaHOB W aJKCHOB.
OOGHapy:xeHHue BOJIbl, Ca’KU U YIIIEKUCIIOr0 ra3a B MPOJyKTaX FOPEHHs YIIIE€BOIOPOIOB.
N3roroBnenue mojenel aikWHOB M WX H30MepoB. O3HAKOMIIEHHE C KOJUIEKIHEH
«Kayuyk u pesuna». O3zHakomiieHHe C (U3MYECKUMU CBoWcTBaMU OeH30:7a.
N3roroBneHue W UCHONB30BaHUE MpocTeiero npudopa mis xpomarorpaduu. Pac-
MO3HAaBaHWE OpraHnyeckux BemiecTB. OnpeeneHrne KauecTBeHHOTO cocTaBa napaduna
i Oen3ona. [lomyuenue amermneHa u ero okucierwe pactBopom KMnO, wmm
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OpOMHOI BOJIOMN.

Kucnoponaconepxaiue coetuHeHUs

C momwup 1 . CoctaB m wimaccuukanus crnupToB. M3omepus cnupToB
(monokeHrue  TUAPOKCUIIBHBIX  TPYII, MEXKKJIAccoBas, VYIJIEPOJHOIO  CKeJeTa).
duU3nUeCcKue CBOWCTBA CIHUPTOB, UX IOJy4YeHHE. MEXMONEKyIspHas BOJOPOJHAsA
CBs3b.  XMMHUYECKHE CBOWCTBA CIMPTOB, OOYCIOBJICHHBIC HAJIMYUEM B MOJICKYJaX
THAPOKCUIBHBIX  TPYII:  00pa3oBaHWE  aJKOTOJSATOB,  B3aWMMOJCHCTBHE  C
raJIOTCHOBOZIOPOIAMH, MEXKMOJICKYJIIpHAsS W BHYTPUMOJIEKYJISpHAS JIeTHUApaTaIus,
aTepu- (UKAIUSA, OKUCICHUE M JEeTUApHpoBaHue CrUPTOB. OCOOCHHOCTH CBOWCTB
MHOTOaTOMHBIX CIUPTOB. KauecTBeHHass peakiMs Ha MHOTOATOMHBIC CITHUPTHI.
Baxnenmue npencraButen CrnupToB. DU3HMOIOrMYECKOE HEHUCTBUE METAHOJA H
sTaHoja. AJIKOronusm, ero nocienactsud. [Ipodunaktuka ankoroausma.

denonbl. DeHonm, ero (QuMUeckue CBOHCTBA M IONYYEHUE. XHMHUYCCKHEC
cBoiicTBa (eHoNa kak GyHKIUS ero crpoeHus. KucnorHeie cBoiicTBa. B3anmnoe
BJIMSTHUE aTOMOB W TPYII B MOJIEKYJIaX OPraHMYECKHX BEIIECTB HA MpHUMepe (eHoJa.
[Tonmukonnencanus denona ¢ dopmanpaerugom. KauectBeHHass peakmus Ha (HEHOI.
[Tpumenenue deHona. CpaBHEHHE KHCIIOTHBIX CBOWCTB BEIIECTB, COJCPIKAIINX
THAPOKCUIBHYIO TPYNNy: BOJBI, OJHO- W MHOTOAQTOMHBIX CHHPTOB, (DEHOIA.
[TpumeneHnne mporu3BOAHBIX PEeHoIa.

Ansaerunsl U KeTOHBI. CTpoeHHE MOJIEKYN albJETHUIOB M KETOHOB, MX
uzomMepusi U HoMeHkKJaTypa. OCOOEHHOCTH CTpPOEHUS KapOOHWIBHOW TPYMIIHL.
duznyeckue cBoMcTBa (hopmanbaeruga u ero romosoroB. OTAeNbHbIE MPEICTaBUTETN
aNbJIETUAOB M KETOHOB. XHUMHUYECKHE CBONCTBA albJIETUAOB, OOYCIOBIICHHbBIE
HAJIMYMEM B MOJIEKYyJie KapOOHWJIbHOW TpyNmbl aTOMOB (THAPUPOBAHHUE, OKHUCICHHE
aMMHAYHBIMH pacTBOpamMu okcuaa cepedpa u rugpokcuna meau (II)). KauectBennsie
peakuuu Ha anpierunbl. Peakius monukoHAeHcanuu dopManpieruia ¢ (QeHOJIOM.
Oco0eHHOCTH CTpPOEHHUS H XHMHUYECKHMX CBOWCTB KeToHOB. HykieoduibHoe
NPUCOEIUHEHUE K KapOOHWIBHBIM cOoeAuHEHUsM. [IpucoennHenre 1nMaHoBOAOPOa U
ruapocyinbhuta Hatpusi. CriocoObl MOTydCHHS.

Kap6onoBsie xucnoThl. CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT H
KapOOKcwiIbHOW Tpynmbl. Knaccudukamuss ¥ HOMEHKIATypa KapOOHOBBIX KHCIOT.
duznyeckre CBOMCTBAa KapOOHOBBIX KUCIIOT M MX 3aBUCHUMOCTb OT CTPOSHUS MOJICKYIL.
CnocoOb1 moydeHusi. OOIIMEe CBOWCTBA HEOPTaHWYECKUX U OPTraHWUYECKHX KHUCIIOT
(B3auMOfIEIICTBME C MeETaUIaMH, OKCHJIAMHU METAIOB, OCHOBAaHUSMH, COJISIMH).
BnusiHue yriaeBogopoAHOrO paavKajia Ha CHIIy KapOOHOBOW KHCIOTHI. Peakuus
sTepu KAy, YCIOBHS €€ TPOBEICHHS. XUMHUYECKHE CBOWCTBA HEMPEISIbHBIX
KapOOHOBBIX KUCIIOT, 00YCIIOBIICHHBIC HATMYUEM P-CBSI3U B MOJICKYJIE.

Cnoxubie d2pupsr. CrpoeHue cioxubix 3pupoB. HomeHkIaTypa CIIOXKHBIX
a¢pupoB. OOpaTUMOCTh peakuuu HdTepuu- Kaluu, TUAPOIU3 CIOXKHBIX IPUPOB.
PaBHOBecue peakiuu Tepu- GUKAIMN — THAPOIN3a; (AKTOPHI, BIUSIONINE HA HETO.
Pemenune pacueTHBIX 3a7a4 Ha OMpPEJCICHHWE BBIXOJA MPOAyKTa peakmuu (B %) OT
TEOPETUYECKH BO3MOXXHOTO, YCTAaHOBJICHHE (OPMYIBI M CTPOEHHUS BEIIECTBA IO
MPOAYKTaM €ro cropanusi (Wiv ruipoyin3a).
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XKupsl. XKupsl Kak cioxHbIe 3QUPHI TIIMLIEpUHA U KapOOHOBBIX KUCIOT. CocTaB u
ctpoenue xupoB. HoMeHknarypa u knaccudukanus xupoB. Macna. XKupsl B mpupoe.
buonornyeckue @ynkuuum xupoB. CpoiicTBa *UpoB. OMBUIEHUE JKUPOB, MOJIYYECHHE
Mbuta. OOBSICHEHME MOIOUIMX CBOMCTB MbLIa. [MIpUpPOBaHHME KUAKUX HKUPOB.
Maprapun. Ilonstne o CMC. OOwsicHenue moromux cBoiicTB Mbula u CMC (B
CpPaBHEHUHN ).

PacueTHnie 3aJda4H. Brruucnenus no TCPMOXHUMHYCCKNM YPABHCHUAM.

Jemonctpauuu. @u3znyeckue CBOWCTBAa 3TaHOJa, IpornaHona-l1 u OyraHouna-1.
[IapocTepxHEBbIE MOACIN MOJIEKY U30MEPOB ¢ MOJEKYIApHbIMUA opmynamu C3HgO
u C4H100. KonnuecTBEHHOE BBITECHEHUE BOJOpoOAa M3 crupra HaTpueM. CpaBHEHUE
peaKnil TOPEHUsS STUIOBOTO U MPOMUIOBOTO cnupTOB. CpaBHEHHUE CKOPOCTEN B3aMMO-
NEUCTBUS HATpPUA C ATAHOJOM, MPOIMAHOJIOM-2, TIHIEpUHOM. [lolydyeHue mpocToro
a¢upa. [Tonyuenue crnoxuoro s¢upa. [loaydueHue 3TeHa U3 3TaHOA.

PactBopumocts (deHosma B BOJe MpuU OOBIYHOM UM TOBBIIIEHHON TeMIepaType.
BriTecnenue (enona u3 ¢eHonsTa HaTpus YrojbHOM KHCIOTOW. Peakuus ¢enona c
xaopunom xkenesa (I11). Peakuus dpenona ¢ popmanbaeruaom.

[ITapocTepkHEBBIE MOJEIM MOJIEKYJ albJACTU0B M H30MEPHBIX MM KETOHOB.
Oxkucnenue OeH3ampAeTUAa Ha Bo3ayxe. Peakius «cepedpsHoro 3epkanay. OKucIeHne
anpaeruaoB ruapokcuaom meau (11).

3HaKOMCTBO ¢ (DU3UYECKHUMHU CBOMCTBAMHU HEKOTOPHIX KapOOHOBBIX KHCIIOT:
MYpaBbUHOM, YKCYCHOW, TPONMOHOBOM, MAacCISIHOM, 1IAaBEJIICBOM, JIMMOHHOW,
OJICMHOBOM, CT€apUHOBOM, OeH30iHOMU. Bo3ronka OeH30iHON KuCIOTHL. OTHOIIEHHE
pa3IUYHBIX KapOOHOBBIX KHUCIOT K Bojie. CpaBHEHHE KHCIOTHOCTH CPEIbl BOJHBIX
pPacTBOpPOB MYPaBbMHOW M YKCYCHOW KHCIJIOT OJMHAKOBOW MosisipHOCcTH. Ilonmydyenue
INPUATHO TAXHYIIETO CJIOXKHOTO 3¢upa. OTHOIIeHHEe K OpOMHON BOJIE M PacTBOPY
NepMaHraHata Kajgus TpeAeIbHOH W HENpeAe]bHOM  KapOOHOBBIX  KHUCJIOT.
[ITapocTep>kHEBBIE MOACITH MOJIEKYJ CIOXKHBIX 23(HUPOB U U30MEPHBIX UM KapOOHOBBIX
KUCIIOT. OTHOIIIEHHE CIMBOYHOIO, MOACOJHEYHOTO M MAIIMHHOI'O Macjla K BOJHBIM
pacTBopaM Opoma M IiepMaHTaHaTa KaJlusl.

JlaGopatopHbie ombITHl. PacTBOpeHWe ThuiepuHa B Bojae. B3aumoneicTBue
rmuiiepuaa ¢ CU(OH),. Pektudukamuss cmecu Boma—-atanon (1—2  cragum).
BzaumoneiictBue ¢eHona ¢ pacTBopoM miejaouu. Pacro3naBanue pacTBOpoB (heHOIsTA
HaTpusl ¥ KapOoHaTa HaTpus (6apOOTax BBIIBIXa€MOT0 BO3/IyXa WIN JEHCTBUE CHIIBHOU
KHCJIOTHI). B3ammoneiicTBue ¢eHonma ¢ OpoMHON Bomoi. Pacmo3HaBaHme BOIHBIX
pacTBOpoB (peHoma u TiniepruHa. 3HAKOMCTBO € (DU3UYECKUMHU CBOMCTBAMH OTIEIHHBIX
MpEeACTAaBUTENICH albJAETHIOB U KETOHOB: alleTalbJeruja, alleToHa, BOAHOIO pacTBOpa
dopmanpaernna. OkucieHWe 3TaHONA B dTaHAb. Peakmusi «cepeOpsHOTOo 3epKamay.
Oxucnenne ampaerugoB ruapokcuaom wmeau  (II).  Tlomydenme denomodop-
MaJIBJAETUAHOTO MoJauMepa. B3auMoaencTeue pacTBopa yKCyCHOM KHUCJIOTBI ¢ MArHUEM
(mmaKOM), okcuaom wmeaw (II), rumpokcumom kenesa (1), pactBopom kapOGoHaTa
HaTpusi, pacTBOpOM creaparta kaiausi (Mbuia). O3HaKOMJIEHHE C OOpa3llaMu CIOXKHBIX
3¢upoB. OTHOIIEHUE CIOKHBIX 3PUPOB K BOJE W OPraHMYECKUM BelllecTBaM (Ha-
npuMep, KpacurtelnsMm). BbIBeqeHHE >KUPHOrO MSITHA C MOMOIIBIO CJIOXKHOTro 3dupa.
PactBopuMOCTh KHpPOB B BOJIE M OpPraHUYECKUX pacTBOpuTensixX. Pacrno3HaBaHue
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CIIMBOYHOTO Macja M MaprapuHa C I[OMOIIBIO MOJKHCIEHHOIO TEIUIOr0 pacTBOpa
KMnOg. Tonyuyenune mpuia. CpaBHEHHME MOIOLIUMX CBOMCTB XO3AWCTBEHHOI'O MbLIa U
CMC B xecTKOH BOIE.

OKCIIepUMEHTANIbHBIE  3a7ayd. Pacrno3HaBaHWe pacTBOPOB —aleraTta HaTpus,
KapOoOHaTa HaTpus, CUJIMKATa HATpus M cTeapara Hartpus. Pacno3HaBaHue oOpas3noB
CIIMBOYHOTO Macjia ¥ Maprapuna. llomydenue kapOOHOBOWM KHCIOTBI U3 MbLIA.
ITony4yeHue yKCyCHON KMCIIOTHI U3 aleTara HaTpus.

YrneBoabl

MoHo-, nu- u nonucaxapuasl. [IpencraBurenu kaxaon
TPYIIIBI.

buonorudeckas ponb yriaeBogoB. Mx 3HaueHue B )KU3HU YeJIOBEKa U OOIIIECTRA.

Mounocaxapunasl. ['moko3a, ee ¢pusudyeckue cpoiicTBa. CTpoeHUE MOJICKYIIBI.
3aBUCUMOCTh XMUMHUUYECKUX CBOMCTB TJIIOKO3bl OT CTPOCHHMSI MOJIEKYJbl. B3au-
MojeiicTBre ¢ ruapokcuaoM meau (I1) mpu KOMHAaTHO¥M TeMmIepaType ¥ HarpeBaHUH,
aTepudUKaIs, PEeaKIus «CePeOPSHOro 3epKayiay, TUAPUPOBaHKE. Peakiuu OpoxeHusl
[JIFOKO3bI: CIIUPTOBOTO, MOJIOYHOKHKCIIOro. [moko3a B npupojae. buonoruyeckas posib
rtoko3bl.  [I[priMeHeHue ToKO03bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a Kak H30MEp
TJTFOKO3BI.

HAucaxapuasl. Ctpoenue JIMCAaxXapuioB. BoccranasnuBaronime u
HEBOCCTaHaBIuBaromue naucaxapuasl. Caxapos3a, JaKTo3a, UX CTpPOCHHE U
ouosiorudeckas posib. ['uaponus nucaxapuioB. [IpombllsieHHOE TTOJIYUYE€HHUE CaXapo3bl
U3 TIPUPOTHOTO CHIPHSI.

IT onucaxapunsel. Kpaxman u nemmono3a (CpaBHUTEIbHAS XapaKTEPUCTHUKA:
CTPOCHHE, CBOWCTBa, OWojoruyeckas poyb). OU3HMYECKHE CBOWCTBA IMOJUCAXaPHUIOB.
XUMHYECKUE CBOWCTBAa IOJHUCAXapuAaoB. [waponu3 nonucaxapuaoB. KadyecTBeHHas
peakiuss Ha Kpaxmaj. [lomucaxapuasl B mpupoje, UX Ouosiorndeckas poib. [lpwu-
MEHEHHe TonrcaxapuaoB. [loHsTHEe 00 HMCKYCCTBEHHBIX BOJOKHAaX. B3ammoneicTBue
IIEJUTFOJIO3bI ¢ HEOPraHWYECKHMMH W KapOOHOBBIMH KHCJIOTaMH — OOpa30BaHHE
CJIOKHBIX 2(HPOB.

Jlemonctparuu. OOpasipl  YriIeBOAOB W M3ACHMH W3 HHX. B3ammopeicTBue
caxapo3bl ¢ runpokcuaoM menu (II). Ilomydenuwe caxapaTa KajdbLiMsi U BbIJICICHUE
caxapo3bl M3 pacTBOpa caxapara Kaiblus. Peakmusi «cepeOpsHOro 3epkanay s
TIIIOKO3bI. B3anMopeiicTBue TitoKo3bl ¢ (yKCHHCEPHUCTOM KucioTon. OTHoIIEeHHE
pPacTBOPOB caxapo3bl U MaIbTO3bI (JTAKTO3BI) K Tuapokcuay menu (1) mpu HarpeBanum.
O3znakomiieHne ¢ (U3MUYECKUMHU CBOWCTBAMH IIEJUTIONO3BI M Kpaxmana. HaOyxanue
LEJUTIOJIO3BI M KpaxMaina B Bojie. [losryuyeHne HuTpara Hesroao3sl.

JlabopatopHbie ombIThl. O3HAKOMIICHHE C (PU3NYECKUMU CBOWCTBAMH TJIFOKO3BI
(anreynass ymakoBka, TaOnetku). Bzaumoneiicteue ¢ CuU(OH); mnpu pazmmyaHoi
temrneparype. KuUCIOTHBIH ruapoin3 caxapo3bl. 3HAKOMCTBO €  oOpasiamu
nonucaxapuoB. OOHapyKeHHE Kpaxmaia ¢ MOMOUIbIO KaueCTBEHHON PEaKIuu B MEJIE,
xjiebe, KieT4yaTke, Oymare, kieidcrepe, HOrypre, MaprapuHe. 3HAKOMCTBO C KOJI-
JIEKIMEN BOJOKOH.

DKcnepuMeHTallbHbIe 3ajauu. Pacno3HaBaHue pacTBOPOB TUIFOKO3bI M TIIMIIEPUHA.
OrnpenienieHue HaIU4KUsl KpaxMalia B Mejie, Xje0e, MaprapuHe.
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A3oTcoaepKalue CoOeTMHEHNS

AMuubl. CocraB u crpoeHue amuHOB. Krnaccupukauus, u3omMepus u
HOMEHKJIaTypa aMUHOB. Anudatudyeckue amuHbl. AHWINH. [lomydeHue amMuHOB:
AJKUJMPOBAHUE aMMHUaKa, BOCCTAHOBJICHHWE HUTPOCOCAMHEHUM (peakuus 3UHHUHA).
PuU3nuecKue CBOMCTBA AMHUHOB. XUMHYECKHE CBOWCTBA aMHHOB: B3aUMOJICHUCTBHUE C
BOJOM M KHCJIOTaMHU. ['OMOJIOTMYECKUMH P apOMaTUYECKHUX AMUHOB. B3aumHoe
BIIMSIHUE aTOMOB B MOJIEKYyJlaX Ha MpUMEpE aMMHuaka, au(paTHYECKUX U apoMaThye-
CKMX aMUHOB. [[puMeHeHne aMHUHOB.

AMuHOKUCIOTH U Oenku. CocraB U CTpOCHUE MOJEKYJT aMHHOKHUCIOT.
N3omepus  aMUHOKHUCIOT.  /[BOMCTBEHHOCTh  KHCIOTHO-OCHOBHBIX  CBOWCTB
AMHHOKUCIIOT M €€ TMPUYMHBL. B3auMoAelCTBUE AMUHOKHUCIOT C OCHOBAaHMSIMH.
B3aumopelictBue aMUHOKHUCIOT ¢ KuciaoTamu. OOpa3oBaHHE BHYTPUMOJIEKYJISIPHBIX
coieit  (OumosisipHoro  uoHa).  Peakius  MOJUKOHACHCAIIMM  AMUHOKHUCIIOT.
CuHTeTHYeCKHE BOJIOKHA (KAlpOH, SHAHT W Jp.). buonornuyeckas pojib aMUHOKHUCIIOT.
[IpruMeHeHnEe aMUHOKHCIIOT.

benku kax mpupoansie 6mononumMepsl. [lenTuaHas rpyrnma aTOMOB M TENTHIHAS
cBsa3b. [lentuapl. benku. IlepBuyHasi, BTOpUYHAs M TPETUYHAS CTPYKTYpPhI OEJIKOB.
XUMHUYECKUE CBOMCTBa OEIKOB: TOpPEeHHUE, JeHaTypalus, THAPOJIU3, KaueCTBECHHBIC
(uBetHbie) peakiuu. buonormdyeckue (QyHkiuu  OenkoB. 3HaueHUE  OEIKOB.
['mo6anbHas npobdieMa GEIKOBOr0 TOJOJAHUS U IIyTH €€ PEIICHHUS.

HykxneunoBsie kuciaotTbl. OOmuii miian crpoerus HykiaeotuoB. [lonstue o
NUPUMUJMHOBBIX W IYPUHOBBIX OCHOBaHMsX. llepBuuHas, BTOpUYHAs W TpETUYHAs
ctpykTypsl mosiekyibl JIHK. buonornueckas pons JIHK u PHK. ['ennas nnxenepus u
ounorexHonorus. TpaHcreHHble (OPMBbI KUBOTHBIX U PACTEHUU.

JeMoHcTpanuu. Pu3NYecKHe CBOMCTBA METWJIaMHHA. ['OpeHue MeTuIaMHHA.
BzauMozeiicTBre aHWINHA U METHJIAMUHA ¢ BOAOHW U KucioTamMuA. OTHOLIEHHE OeH30i1a
W aHuIMHAa K OpoMHON Boje. OkxpamivBaHUE TKAaHEW AaHUIMHOBBIMH KPACHUTEISIMU.
Oo6nHapyxeHue (pyHKIIMOHAIBHBIX TPYMI B MOJIEKYyJaxX aMUHOKHCTOT. HelTpanuzamus
IEJI0YM aMUHOKHCIOTOM. HenTpanuzanuss KMCI0Thl aMUHOKHUCIOTOM. PacTBOpeHune u
ocaxjeHue 0enKkoB. JleHaTypamus OeIKOB.

KauectBennbie peakiuu Ha Oenku. Moxpenu monexkynsl JJHK u pa3nuuHbiX BHIIOB
mosiekynn PHK. OOpasipl mponykToB NMUTaHHUS W3 TPAHCTEHHBIX (OpPM pacTeHH u
YKUBOTHBIX; JIEKAPCTB U MPENApPATOB, U3TOTOBJIEHHBIX C IIOMOIIBIO T€HHON UHKEHEPHUHU.

JlaGopaTtopHbie OMBITHL. 3roToBICHUE IMIAPOCTEPKHEBBIX MOJEICH MOJIEKYII
M30MEPHBIX aMUHOB. M3roToBiienne mozeneil nzoMepHoix Mosekyn cocraBa C;H7MOs,.
PactBopenue 6enkoB B Bojie U uX Koaryisinus. OOHapyxeHue 0eiaKa B KypruHOM SIiiie U
B MOJIOKE.

Buonornuecku akTUBHbIE COETUHEHUS
Butamunsl. llonstne o BurammHax. Mx knaccubukamus u o003HaUYCHUE.
Hopwmbl notpebnienns ButamuHoB. BomopactBopumbie (Ha npumepe ButamuHa C) u
KUpPOpACTBOpUMBbIC (Ha mpuMmepe BUTaMHHOB A W D) Buramunbl. [lonstHe 00
aBUTAaMHUHO3aX, TUNIEP- U TUunoBuTaMuHo3ax. [Ipodunaktuka aBUTaMHUHO30B.
®epmenTol. llonstue o depMeHTax Kak O OHOJOTMYECKHX KaTajau3aTopax
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OeNKOBOM MpUpPOJbl. 3HAYEHHWE B OHOJIOTMM M NPUMEHEHUE B MPOMBILIIEHHOCTH.
Knaccudukanus ¢epmentoB. OCOOEHHOCTH CTPOEHUST M CBOMCTB (DEPMEHTOB:
CEJIEKTUBHOCTh M 3(Q(PEKTUBHOCTh. 3aBUCHUMOCTh AaKTUBHOCTU (epMeHTa OT
TeMmneparypsl 1 pH cpensl.

l'opmonsl. lloHsaTHe 0 ropMoHax Kak OHMOJOTMYECKHM AKTUBHBIX BEIIECTBAX,
BBINIOJIHAIOIIMX ~ DHJIOKPUHHYIO  PEryJSLMIO  >KU3HEACATENbHOCTH  OpPraHU3MOB.
Knaccudukanus ropMOHOB: cTepOUbl, MPOU3BOAHBIE AMUHOKHUCIIOT, MOJIUNEITHIHbIE
u OenkoBble TOpPMOHBI. OTAeNbHbIE MPEACTaBUTENM TOPMOHOB:  3CTPAIUOIL,
TECTOCTEPOH, MHCYJINH, aIpEHAJIHH.

JlexapcTBa. IloHarue o nexkapcTBax Kak XMMHUOTEPANEBTUUECKUX IMpernapaTax.
['pynnel  nekapcTB:  cynbpamMuibl  (CTPENTOUM[]), AHTUOMOTUKHM (MEHULWUIMH),
acnupuH. bezonacHele crnoco0bl IPUMEHEHUS, IEKapCTBEHHbIE (HOpMBbl. AHTHOUOTUKH,
UX Kilaccuukanus IO CTPOEHUIO, TUNY W CHEKTpy neWctBus. JlucOGakrepuos.
HapkxoTuku, HapkoMaHus U ee IpoUiIaKkTUKa.

Hemonctpanuu.  OOpasupl  BUTAMHHHBIX — npenapartoB.  [loauBUTaMUHBL
WNnmioctpanun  pororpaduii XUBOTHBIX C pa3NUYHBIMU (OpMaMU aBUTAMHHO30B.
CpaBHenue ckopocTu paszioxenus H»O, mox neiictBueM ¢depMeHTa (KaTayiasbl) H
Heopranuyecknx katamusatopoB (KI, PeOs, MnO;). Ilnakar wim komorpamMma c
U300paKeHUEM CTPYKTYPHBIX (OpMyYJ ACTpaauoia, TeCTOCTepOHa, ajJpeHannHa. B3a-
UMojIeiicTBUE anpeHainHa ¢ pactBopom FeCls. benkoBast mpupoia uHcynrHa (I[BETHBIC
peakiuu Ha Oenku). IlnakaTel win KogorpaMMsel ¢ popMysIaMHu aMuaa Cyiab(paHUIOBOM
KHCJIOTHI, AUruapodoanueBoit " JIOKHOM TUruapodoIneBon KHCJIOT,
OCH3WINEHUIWIINHA, TeTPaLUKINHA, [IeQOoTakcuMa, aclIupuHa.

JIaGopatopHble onbIThl. OOHapyKeHHUE BUTAaMHHA A B PACTUTEIBHOM Macile.
Oobnapyxxenue BuramuHa C B s6;104HOM coke. OOHapyxeHue ButamuHa D B xentke
KypuHOTO siiina. @EepMEHTATUBHBIM THAPOJIU3 Kpaxmaja I0J JICHCTBUEM aMHUJIA3bI.
Paznoxxenne nmepokcuma Boaopoda NIOJ — JACHWCTBHEM  KaTalasbl.  JleWcTBue
JNErHIporeHasbl Ha METUJICHOBBIN CHHUM. VIcIbITaHME pacTBOPUMOCTH aJpEHaIvuHa B
BOJIE M COJSTHOM Kuciore. OOHapyKeHHe aclpuHa B TOTOBOM JIEKapCTBEHHOU dopme
(peakiyei TuapoJii3a WM IIBETHOM peakIuen ¢ cyiabdaToM Oepryuims).

XUMUYECKUN MPAKTUKYM

KauecTBeHHbIN aHAN3 OPraHUYECKUX COECIUHEHUU. YTieBoaopoasl. CupTsl U
denonbl. Anpaeruapl U KeTOHBl. KapOOHOBBIE KHCIOTHL. YTJIEBOABL. AMUHBI,
AMUHOKHUCIIOTHI, Oenku. HWaeHTuduxanus oOpraHUYECKUX coeauHeHui. JleiicTBue
dbepMeHTOB Ha pas3nu4Hble BelecTBa. PelleHne SKCIepUMEHTATBHBIX 3a/ad Ha
MOJIy4€HUE U PACTIO3HABAHUE OPraHUYECKUX BEIIECTB.

Oo6mas xumus 11 kiace

Ctpoenue aToma

AToM — cloOXHass 4YacTuuma. ATOM — CJOXHAs 4YacTula.
JlokazaTenbCTBa CJIOKHOCTA CTPOCHMSI aToMa: KAaTOJHbIE M PEHTIEHOBCKUE JIyYH,
boToaPdext, paanoakTUBHOCTh. OTKPBITHE 3JIEKTPOHA, TPOTOHA U HEWTpoHa. Moaenu
ctpoenusi aroma (Tomcona, Pesepdopna, bopa). Makpomup u mukpomup. KBaHToBO-
MEXaHUUYECKHUE MPEACTABICHUS O CTPOCHUHU aToOMa.
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CocTtogaHUME DIEKTPOHOB B aTome. HyKIOHBI: MPOTOHBI U HEHUTPOHHI.
Hyxnuner. M3006apel 1 n3oronsl. KBaHTOBO-MEXaHUUYECKUE MPEJCTABICHUSI O TPUPOIE
anektpoHa. [lonstue o0 »lEKTpOHHOM OpOUTANM U 3JAEKTpOHHOM obnake. I[IpaBuna
3aMOJHEHUs] JHEPreTHYECKUX YpPOBHEH M opOurtanedt snekTpoHamu. [lpuHuun
MHUHHMYyMa JHEPruu. DJIEKTPOHHBIC KOH(PUTYpalluM aTOMOB U HMOHOB. OCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUSI aTOMOB XpoMa, MeJii, cepedpa u Jip.

BaneHnTHBE BO3BMOXHOCTH aTOMOB XHMMHUUYECKHUX DIEMEHTOB.
BanenTtHble 31eKTpoHbI. BajeHTHBIE BO3MOXHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB,
o0yciIoBJI€HHBIE pa3NIuuHbIMU (akTopaMu. CpaBHEHUE TOHATHI «BaJECHTHOCTHY H
«CTCICHDb OKUCIICHUS.

[Tepuonuueckuiu 3aK0H Hu [Tepuonuueckasd cCUcTEeMa
XxumMuueckux anemeHnTtoB . U. MenngeneeBa u CTpoeHUEe aToMma.
IIpennoceinku  oTkpbiTust llepuogumueckoro 3akoHa. OTkpbiTHe 3akoHa. IlepBas
dbopmynupoBka Ilepuonnueckoro 3akoHa. Ctpykrypa I[lepuoanueckoit cucTeMbl
aneMeHTOB. COBpEMEHHBIE TMPEACTABICHUS O XHUMHUYECKOM »3jeMeHTe. Bropas
dbopmynupoBka [lepuogudeckoro 3akoHna. [lepuoauueckas cuctemMa U CTPOCHHE aToMa.
OU3NYECKUN CMBICI MOPSAIKOBOIO HOMEpA BJEMEHTa, HOMEPOB TIPYyHNbl U MEPUOJA.
ITepuonnueckoe W3MCHCHHE CBOMCTB DJIEMEHTOB: paauyca aroMma,
AIEKTPOOTPULIATENLHOCTH. [[pUUMHBI U3MEHEHHUSI METANIMYECKUX U HEMETAIIIMYECKUX
CBOMCTB 3JIEMEHTOB B TpyNmnax MU MEpUoJaxX, B TOM YHC]IC W B OoybiuX. TpeThs
dopmynupoBka Ilepumoamueckoro 3akoHa. 3HaueHwe Ilepuomuueckoro 3akoHa U
[Iepuoguueckoil cUCTEMBI ISl PA3BUTUA HAYKU W MOHUMAHUS XUMHWYECKOW KAPTUHBI
MHpa.

Hemonctparuu. ®Dotodddext. Karogubie nyun (JIEKTPOHHO-JIyYEBBIE TPYOKH),
MOJICJIH JICKTPOHHBIX 00JIaKOB (opOuTaieit) paznuuHoit popmbl. Pa3nudnble BapuaHThI
tabmury Ilepuonuueckoit cuctembl xumudeckux d3yemeHToB J[. WM. MeHnneneena.
OO6pa3upl MPOCTBIX BEIIECTB, OKCHUJIOB M THAPOKCHJOB 3JIEMEHTOB 3-TO Tepuoaa
JIEMOHCTPAIMSI UX CBOMCTB.

Crtpoenue BemiecTBa. JucrnepcHbie CUCTEMbI

Xumuueckass ¢cBA3b. EnqMHasg nmpupoxga XUMHUYECKOU CBA3H.
[lonsiTHE O XUMHUYECKOI CBSI3U KaK MPOLECCE B3aUMOAECHCTBUSI aTOMOB C 00pa30BaHUEM
MOJIEKYJI, HWOHOB ¥ paJWKaioB. Buasl xumudeckoil cBsa3u. AmopdHbIe U
KpHUCTaJUIMYecKue BeniecTBa. Monnas xumuueckas cBsA3b. JMNONBHBIA MOMEHT CBS3H.
CBoiicTBa BEIIECTB C MOHHOM KPUCTAJUTUYECKOUN PEIIeTKOM.

KoBanenTHast cBsizb. MeTO/1 BaJ€HTHBIX CBA3EH B 00pa30BaHUU KOBAJIEHTHOM CBS3U.
DNEeKTPOOTPUIATEIBHOCTh U PA3HOBUIHOCTH KOBAJEHTHOM CBSI3U MO ATOMY MPHU3HAKY:
MOJISIPHAS] M HENOJIAPHASL.

Croco06 mepekphIBaHUSI AJIEKTPOHHBIX OpOWTanel W KiaccuuKaIus KOBaJCHTHBIX
CBSI3€M MO 3TOMY MpPHU3HAKY: CT- U P-CBA3U. KpaTHOCTh KOBaJICHTHBIX CBSI3€W U UX
Kiaccupukanus MO0 ATOMY MPU3HAKY: OJUHApHAas, ABOWHAs W T. 1. MexaHU3MBI
o0pa3oBaHusl KOBAJEHTHON CBs3U: OOMEHHBIM UM JOHOpPHO-akuenTopHbid.  Kpu-
CTaJNIMYECKOE CTPOCHHUE BEUIECTB C 3TUM TUIIOM CBS3H, UX (PU3HUUYECKHE CBOMCTBA.
Merannuyeckasi CBsi3b U €€ 0cOOeHHOCTU. DPu3NuecKkrue CBOMCTBA METAJUIOB Kak
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(YHKIMS METAUIMYECKON CBA3U U METAITMYECKON KPUCTAIUIMYECKON PEIIETKH.

Bogoponnast cBA3b M MexaHM3M ee oOpa3oBaHuA. MeXMOJeKy- JspHas H
BHYTPUMOJIEKYJISIpDHAsT BOAOPOJAHBIE CBsI3UM. DHU3NUECKHE CBOWCTBA BEIIECTB C
BOJOPOJHOM CBA3bI0. buomorndeckas poiab BOJOPOJHOM CBSI3M B OpPraHU3alMU
CTPYKTYp OHOIIOJIMMEPOB.

'mOpuaguszauusga opOutaneid U reomMeTpus Moua e kK yi. Teopus
rubpuauzanun. Tumbl THOpUAM3ALMM  DJIEKTPOHHBIX opOuTaneil u reoMmeTpus
OPraHUYECKUX U HEOPTAaHUUYECKHUX MOJIEKYII.

Teopus CTpoeHUS XUMHUUECKHUX CoeAMHEH u HU. llpennmoceuiku
CO3/IaHUsI TEOPUM CTPOECHUSI XUMUUYECKUX COCIMHEHMI: ChE3]] €CTECTBOUCTIBITATEIEH B
r. [IIneiiepe. JInunoctHeie kauecTtBa A. M. bytiepoBa. OCHOBHBIE MOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX COEAUHEHUN U COBPEMEHHOW TEOPUU CTPOCHUS.
N3omepusa B opraHuyveckoiu xuMuM. B3anMHOe BIMAHUME aTOMOB B MOJIEKyJIax
OPraHMYEeCKUX U HEOPTaHUUYECKUX BEIIECTB.

OCHOBHBIE HaNpaBJICHUS PA3BUTUA TEOPUU CTPOCHHUS OPraHUYECKUX COCIMHEHUM
(3aBHCUMOCTBH CBOMCTB BEIIECTB HE TOJIBKO OT XMMUUYECKOTO, HO U OT UX AJIEKTPOHHOT'O
U TPOCTPAHCTBEHHOTO CTpOeHUsI). WHAYKIIMOHHBIH U MeE30MEPHBIM 3PHEKTHI.
CrepeoperyasipHOCTb.

JluanekKTUYEeCKHE OCHOBBI OONMHOCTH JABYX BEAYINUX TECOPHU
xuMuu. Jluanekrudyeckue OCHOBBI oOmHOCTH Ilepmonmueckoro 3akona J[. .
MenneneeBa u Tteopun ctpoeHus A. M. byrnepoBa B craHoBieHUU (paboThI
NpeIECTBEHHUKOB, HAKOIUIEHHE (aKTOB, Y4acCTHE B Chbe3aX, PYCCKUNA MEHTAIIUTET),
npencka3zanuu (HoBble aneMeHThl — Ga, Se, Ge u HoBbIe BellecTBa — HM30MEPHI) U
pa3Butuu (Tpu HOPMYIUPOBKH ).

[TonuMepb opranumuyeckue ©W Heopranuueckue. [loaumepsl.
OCHOBHbIE TOHATHS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: «MOHOMEpPY,
«IOJIUMEP», «MAKPOMOJIEKYIIa», «CTPYKTYPHOE 3BEHO», «CTEMECHb MOJUMEPHU3ALUNY,
«MoneKkyisipHas maccay. CrocoObl MOydeHUs TOJIMMEPOB: PEAKIIMU MOJIUMEPU3ALIUN U
nojqukoHaeHcanuu. CTpoeHue MOJMMEpPOB: reomerpuyueckas (popma MaKpOMOJIEKYI,
KPUCTALTUYHOCTh U aMOP(GHOCTH, CTepeoperysipHOCTh. [lonuMepsl opranndeckue u
Heopranuveckue. Kayuy- ku. Ilmactmaccel. Bonokna. buomonumepsl: Oenku u
HYKJIEMHOBBIE KHUCJIOTBl. Heopranmdeckue mMOJMMEpPHl aTOMHOTO CTpoeHus (ai-
JOTPOIMHBIE MOAUGPUKAINK YIJIEPOAa, KPUCTAIUTMUYECKUN KPEMHUMN, CElIeH W TEIUIyp
LETIOYEYHOTO CTPOEHUS, JUOKCHUII KPEMHHS U JIp.) U MOJIEKYJISAPHOIO CTpoeHus (cepa
IJIacTHYeCKas v JIp.).

HucnepcHbie cucteMmbl. Ymcreie BemectBa u cmecu. Kiaccubuxarms
XUMHUYEeCKHX BemiecTB 1o uyuctore. CoctaB cmeceil. PactBopsl. PacTBOpHMOCTH
BemiecTB. Kmaccudukamuss pacTBOPOB B 3aBUCUMOCTH OT COCTOSTHUS PAaCTBOPEHHOTO
BellecTBa (MOJIEKYJISIDHBIE, MOJEKYISIPHO-UOHHBIE, MOHHBIE). THIBI PacTBOPOB IO
COAEPKAHUIO PACTBOPEHHOTO BemecTBa. KoHIeHTpanus pacTBOpOB.

[lonsitue «mucnepcHas cuctema». Kriaccudukarusi AJUCHEPCHBIX CHCTEM B
3aBUCUMOCTH OT arperatHoro COCTOSIHHS AUCIEPCUOHHOM Cpellbl U AUCTIEPCHOM (asbl,
a Takxke Mo pa3Mmepy yactuil. ['pyOouCIEpCHBIE CUCTEMbI: 3MYJIbCUU U CYCIICH3UH.
PacueTnbie 3agaun. PacyeTsl mo Xxumuueckum GopMysiam.
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PacueThl, cBA3aHHBIE C MOHATUAMHM «MAaccoBas JOJs» U «OOBEMHAs OIS
KOMIIOHEHTOB CMECH. BbIuncieHne MOJIIpHON KOHIIEHTPALUHA PACTBOPOB.

HemoncTpanuu. Mojenu KpUCTaJUIMYECKUX PEIIETOK BEMIECTB C Pa3IM4YHbIM TUIIOM
cBsa3er. MoJienu MOJIEKYJT pa3IM4HOM reoMeTpur. Moaenu KpuCTAUIMYECKUX PEIIETOK
anMasza u rpadpurta. Mojaenu MoJeKysl H30MEpPOB CTPYKTYPHOM M MPOCTPaHCTBEHHOMN
n3oMepuu. Mojenu KpUCTaNIMYeCKUX PElIEeTOK MeTaioB. Mojaenu U3 BO3AYUIHBIX
IIAPOB, OTPAXAIOIIUE IPOCTPAHCTBEHHOE DACIIONOKEHUE SP3-, SP?-, SP-THOPUIAHBIX
opOuTaiell B MOJIEKYJIaX OpraHUuYeCKUX U HEOPraHMYECKUX BEILECTB.

Komnexknus miactmacc U BOJIOKOH. OOpa3iibl HEOPraHUYECKUX MOJIMMEPOB: CEpPbI
1acTuyecko, gocdopa kKpacHoro, kBapua u ap. Moxaenu monekyn 6enxoB u JJHK.
OO0pa3ipl pa3nuuHbIX cUcTeM ¢ kuakod cpenoil. Koarymsmusi. Cunepesuc. D¢ ekt
Tunnans.

JlaGopaTopHbi€ OMBITHI. 3HAKOMCTBO C KOJUICKIMSMU MHIIEBBIX, MEIUIUHCKUX U
Oounonornyeckux reneit u 3onei. I[lonyueHue KOIJIOUAHOTO pacTBopa XJOpHUa *Keie3a
(11).

XUMHUYECKUE PEAKIIUU

Knaccudukanums XUMUUYECKUX pEaKI Ul B OPraHUYECKOU U
HEOpraHu4yeckod Xxumuu. [loHATHE O XMMUUYECKOW pPEAKIINH, OTIIMYHE €€ OT
SICPHOM peakiuu. AJUIOTPOIHBIC U MOTUMOPGHBIC MPEBPAISHUS BEIIIECTB.

Knaccudukanuss peakuuidi B HEOPraHMYECKOW XUMHH IO YHCIY M COCTaBy
pearupyronmx BemecTs (pa3aoKeHus, COeUHEHUS, 3aMEIIICHHs], OOMEHa).

Knaccudukanus XuMUuecKuX peakiii B OpraHu4ecKo XUMHUHU (IIPUCOETUHEHHUS,
3aMeUIeHUs, OTUIEIJIEHUS, NU30MEPU3ALIHH).

Knaccuduxanus peaknuii mo rteruioBoMmy 3ddekry, mo (a3zoBoMy cOCTaBy, IO
y4acTuio katanuzatopa. O6parumMbie U HEOOpaTUMBbIEC PEAKIIUH.

OKHUCTUTENHPHO-BOCCTAHOBUTEIBHBIE PEAKIIMN M PEaKIuu, UAylue 0e3 u3MEeHEHUs
CTENEHEW OKHCIEHUsI 3JIEMEHTOB. MEXMOJIEKy- JIIpHbIE U BHYTPUMOJEKYJSPHBIE
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE pPEAKLIHMH. Peakuuum AUCIpPONOPLUUOHUPOBAHUS.
Metoapl  COCTaBIEHUS  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAaKIUW:  METOJ
AJICKTPOHHOTO OanaHca.

OcCHOBHbIE  TOHATHS  XUMHUYECKOW  TepMmoauHamuku. llepoe  Hauano
TepMoauHaMUKH. TersoBoit a¢dexT xumudeckoil peakiuu. 3akoH ['ecca u cneacTBus
u3 Hero. Terora (3HTANBINS ) 00pa30BaHUA BEIIECTBA. TEPMOXUMUYECKUE PACUCTHI.

[lonsitue osuTponmmu. Bropoe nHauano TtepmoguHamuku. CBoOOAHAs DSHEPrus
['u606ca. PacyeTsl caMOTIPOM3BOIBHOTO TPOTEKAHUSI XUMUYECKON PEAKITUH.

CkopocTh XUMHUYECKHUX peaknui. [lpegMer XUMUYECKOW KHHETHKH.
[ToHATHE CKOPOCTH XMMHMYECKOW peakuuu. KHHeThueckoe ypaBHEHHME pEaKUHU U
KOHCTAaHTa CKOPOCTH XUMHYECKOW peakuuu. DakTopsl, BIUAKOIIAE HAa CKOPOCTH
XUMUYECKOW peakuuu (MpUpojia pearupyrolux BelIEeCTB, KOHUEHTpalHUs, TemIle-
paTypa, MOBEPXHOCTh COMPUKOCHOBEHUS BEILIECTB).

[TondaTne o karanuszaTopax M KaTajau3e. | OMOT€HHBI W TeTepOTrCHHBIN KaTalln3.
DEepMEHTHI.

O6paTuMoOCTh XAMHUYECKHUX peaKuuu. XUMHYECKOE
paBHOoBecue. OOpaTuMble XMMUYECKUE peaKluu, U3MeHeHue sHepruu ['mdbdca B
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oOpaTuMOM Tpouecce. XHMHYECKOE PAaBHOBECHME W €ro JAMHAMHYECKHI Xapakrep.
Koncranta xmmmueckoro pasHoBecus. Ilpunnun Jle Illatense. Cwmemenue
XUMHUYECKOTO PABHOBECHS.

DONEKTPOJNUTHUUYECKAS NUCCOLNHUALUA. DINEKTPOJUTHI U HEINEKTPOJIUTHIL.
DNEKTPOAUTUYECKAS AUCCOLMALMSA, MEXaHU3M JIUCCOLMALMMN BEIIECTB C PA3TUYHBIMU
BujaMu cBsizu. CusibHbIE U cadble 3JeKTposuThl. CTeNneHb AUCCOLUMALUU U €€ 3aBUCHU-
MOCTb OT pa3IMYHBIX (AKTOPOB. HNonnoe mnpowusBenenue Boxapl. I[lonstue pH.
Bonoponusiii mokasarens.

I'mnponuis. I'maponus xkak oOMeHHbIN mporecc. OOpaTUMbIl U HEOOPAaTUMBII
TUJIPOJIA3 OPraHUYECKUX W HEOPraHMYECKHMX BeleCTB. ['maposm3 coneu. ['uaponus
OpraHUYeCcKUX COECMHEHUN KaK XMMHUYecKas OCHOBa oomeHa BeuiecTB. ['uaponusz ATO
KaK OCHOBA PHEPreTUYeCKOro 0OMeHa B KMBBIX OpraHU3Max

PacueTHbie 3amaun. PacdeThl 1Mo TEPMOXMMHYECKHM YpaBHEHUSM. BbrumcieHue
TerIoBoro 3¢ @dexra peakiuu Mo TEeIIoTe 00pa30BaHUs pPEArupyrolUX BEIIECTB U
npoaykToB peaknuu. Onpexnenenue pH pacTBopa 3a1aHHON MOJSIPHOW KOHIIEHTPAIIHH.
PacueT cpenHeli CKOPOCTH peaKIMK O KOHIICHTPAIUSAM PEarupyromux BeniecTB. Bol-
YUCJICHUS C WCIOJB30BAHUEM IIOHATHUS «TEMIIEPATYPHBIH KOIPOUITUECHT CKOPOCTH
peakuun». HaxoxkJaeHWEe KOHCTaHTBI PABHOBECHS PEAKIMW 110 PAaBHOBECHBIM
KOHIICHTPAILHMSIM U ONPEACIICHUE UCXOIHBIX KOHIICHTPAIIHIA BEIIECTB.

JlemoHCTpanuu. AJTOTpONHbIE MpeBpalieHus cepsl U Gpocdopa. Peakuuu, uaynme
¢ 00pa3oBaHMeM Ta3a, ocaaKa Uiu BoAbl. OKUCIUTENIHHO-BOCCTAHOBUTEIBHBIE PEAKITUN
B HEOPraHMYECKON XMMUHU(B3aUMOJEHCTBUE IMHKA C PACTBOPAMU COJITHOM KUCIIOTHI U
cynbara meau (II)). OxucanTenbHO-BOCCTAHOBUTENIbHBIE PEAKIMU B OPraHUYECKOU
XUMHUH (OKHCIICHHE alblieTuAa B KapOOHOBYIO KHUCIOTY — PEaKIUs «CepeOpsHOro
3epKajiay WM peakius ¢ ruapokcuioM meau (I1), okucieHue 3TaHOga HAa MEIHOM
KaranuzaTope). V3ydeHue 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON peakluu OT
KOHIIEHTPAIIMK BEIIECTB, TEMIEPATYPHI (B3aUMOICCTBUE THOCYIIb(aTa HATpUs C cep-
HOM KHUCJIOTOM), TOBEPXHOCTH CONPUKOCHOBEHHUS BEIIECTB (B3aUMOJCUCTBUE COJISTHOU
KHUCIIOTBl C TpaHyJlaMd W TOpOIIKaMH allOMUHUA Wi UuHKa). [IpoBeneHue
KaTaJIUTUYECKUX PEAKUUN pPa3JIOKEHHUs IEPOKCHIa BOJOpPOAA, TOPEHUs caxapa,
B3aUMOJCHCTBUA uoAa u amomuHusa. Koppo3uss xkeme3a B BOJAHOM cpelne ¢
ypoTpornuHoM U 6e3 Hero. HaGmroneHne cMmemmeHus XUMUYECKOTO PaBHOBECHUSI B CH-
cTeMe:

FeCl; + 3KSCN = Fe(SCN)3z + 3KC1.

CpaBHeHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  3IEKTpoiauToB.  CmenieHue
paBHOBECHS AWCCOIMAINNA CIA0BIX KUCIOT. MHAUKATOPHI M M3MEHEHUE MX OKPACKH B
pa3HbIiX cpeaax. MOHHbIE peaklu U yCJIOBUSl UX NpoTeKaHus. ['uaponn3 kapOOHATOB,
Cy’Tb(paTOB W CHJIMKATOB IIEIIOYHBIX MeTayuioB, HUTpata cBuHma (Il) wim 1muHKa,
xsopua aMMoHusA. CEpHOKHUCIBIN 1 PEePMEHTATUBHBINA THAPOJIA3 YTICBOIOB.

Jlaboparopubie ombIThl. Pa3nokeHue nepokcuaa BOAOPOJa C MOMOIIbI OKCHAA
Menu (II) m karamasel. 3HakoMcTBO C KoJulekuueit CMC, copepiKalux SH3UMBI.
Peakuuu, waymue ¢ oOpa3oBaHMEM OcCajiKa, ra3a WId BOJAbI JJII OPraHUYECKUX U
HEOPraHUYECKUX 3JIEKTPONUTOB. PaznuuHblie cinydan rugponusa coneil. MccienoBanue
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Cpeabl paCTBOPOB C MOMOIIIbIO UHIUKATOPHOU Oymaru.

[Ipaktuueckas pabora Ne 1. CKOpocThb XMMHYECKHMX peakUuid. XHUMHYECKOe
paBHOBECHE.

[Ipaktuueckas pabora Ne 2. PemeHue sKCHEpUMEHTAIBHBIX 3aJad IO TEME
«I'naponusy.

BemecTBa u ux cBolcTBa

Knaccudbukanus HEOPTaAaHUYECKUX BEI[ECTB. Bemectsa
MPOCTBhIE U CJOXKHBIE. braaropoaubie ra3pl. CpaBHUTENbHAS XaPAKTEPUCTHUKA MPOCTHIX
BEII[ECTB: METAJIJIOB U HEMETAJIJIOB, OTHOCUTEIIBHOCTh ATOM Kilaccuukanuu. CroxxHbIe
BEI[ECTBA: OWHApHBIE COCIAMHEHUS (OKCHUJIBI, TaJIOTEHUIbI, CyabGUIBI U T. 1.),
TUJPOKCHU]IBI, COJIH.

[ToHsITHE O KOMIIJIEKCHOM COEJIMHEHUH.

JIOHOpHO-aKIIENTOPHOE B3aMMOJCHCTBHE KOMIUIEKCOOOpa3oBa- TeJe U JIMTaHJIOB.
KoopaunaimonHoe 4ncio KoMIuieKcooOpa3oBa- Teliss. BHyTpeHHsss U BHenHsAsa cdepa
KOMILIEKCOB.

Jucconmanusi ~ KOMIUIEKCHBIX ~ coeluHEHMil.  [IpuMeHeHHe  KOMIUJIEKCHBIX
COEJIMHEHUN B XMMUYECKOM aHAJIN3€ U B MIPOMBIIIJIEHHOCTH, UX POJIb B IPUPOJIE.

KJ’IaCCI/I(l)I/IKaIII/ISI OpPraHM4YCCKHUX BCIICCTB. KJIaCCI/I(l)I/IKaIII/ISI
OpraHnMYCCKHUX BCUICCTB II0 CTPOCHHIO yrﬂeponﬂoﬁ OCIIn (aLII/IKJII/I‘IGCKI/IG )41
OUKIIMYCCKUC, HaCbIIICHHBIC )41 HCHACBIIIICHHBIC, Kap6OHI/IKJII/I‘-ICCKI/I€ 141

TeTepOIMKINYECKUEe, apOMaTHYECKUE YIJIEBOJOPOABI). YTJIEBOJAOPOABl (aJKaHBI,
aJKEHbI, aJKUHbI, I[UKIO- aJKaHbl, AJKaJAUEHbI, apeHbl, TAJOrC€HONPOU3BOIHbBIC
yriaeBoaoposioB). DyHKIMOHANbHBIE Tpynmbl (TUAPOKCUIbHAS, KapOOHUIIbHAS,
KapOOKCHWIIbHASI, HUTPOTPYIIA, aMUHOTPYMIA) U KIacCU(PUKAIMs BEIIECTB MO 3TOMY
IPU3HAKY.

M e 1 aan an b Ilonoxenune meramnoB B Ilepumommueckou cucreme [[. .
MenneneeBa. OcOOCHHOCTH CTPOEHHUSA aTOMOB U KpucTaioB. [lomumopduzm. Obmue
¢dusnueckue cBoricTBa MeTayioB. deppomMarHeTuku, mapaMarHeTUKU U JUAMarHETHKH.

DNEKTPOXUMUYECKUN Ps HanpsikeHud MeTaimioB. CTaHAApTHBIA BOJOPOIHBIN
anexTpos. CTaHmapTHBIE 3JEKTPOJHBbIE MOTeHIMaNbl. OO0IIMe XUMUYECKHe CBOMCTBA
METaJVIOB: B3aMMOJICUCTBHE C HEMETaJUIaMH, BOJOW, OWMHAPHBIMU COCTUHEHUSMH,
KHUCJIOTaMH, COJIIMU. B3anMOIeiCTBHE HEKOTOPBIX META/UIOB C PACTBOPAMH ILIEJIOYECH.
B3aumopelictBue  aKTMBHBIX ~ METAJUIOB € OPraHUYECKHUMHU  COCIUHEHUSIMM.
Oco0eHHOCTH peaKIuii METAIIOB C @30THOW M KOHIIEHTPUPOBAHHOM CEPHOI KHUCIOTOM.

Koppo3us METAJNJIOB. [lonsaTue KOpPpO3HUH. Xumuueckas 51
ANEKTPOXUMHUIECKAST KOPPO3HS M CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH.

O60mue cmocoOB MNMONYYEHHUS MeETalaJdoB. Merauisl B NPUPOJE.
OcHOBHbBIE CIOCOOBI TMOJIYYEHUS METAIJIOB (MUPOMETAITYPrUsi, TUAPOMETAILTYprus,
AIEKTPOMETALITYPIusl).

DJIEKTPOJIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIA MIPOLECC. IIEKTPOIU3
pPacILUIaBOB 3JIEKTPOJIMTOB. JJEKTPOJNA3 PACTBOPOB IJIEKTPOJIUTOB C HHEPTHBIMU U
AKTUBHBIMU 3JIEKTpoamMu. Vcnoib30BaHNE AJIEKTPOIM3a B IPOMBILIIJIEHHOCTH.

Metanne rTnaBHbX noarpynn. Ilenounsle MeTamibl, 00IIas
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XapakTepUCTHUKA Ha OCHOBE IOJokeHus B Ilepuonnueckont cucreme sneMenTtos /[l. U.
MenneneeBa u ctpoeHusi atoMoB. [lonydyenue, dpuzndyeckue U XMMUYECKUE CBOWCTBA,
NPUMEHEHHUE MIEJIIOYHBIX METAUIOB U UX COEAUHEHWH. bepwuini, Mar{Huu, Meyio4-
HO3EMEJIbHBIE METasIbl, WX OO0Ias XapaKTEepUCTUKA Ha OCHOBE TOJIOKECHHUS B
Ileppuonnueckorn cucreme sneMeHToB [[. M. MenneneeBa U CTpOeHUsT aTOMOB.
[Tonyuenue, pusnyeckrue U XUMUUYECKUE CBOMCTBA, MPUMEHEHHUE IETOYHO3EMETbHBIX
METAJIJIOB U UX COEUHEHUU. ATIOMUHUHI, CTPOCHHUE aToMa, (PU3NYECKUE U XUMUUECKUE
CBOMCTBA, MOJYYEHUE U TPUMEHEHHUE.

MeTtannbsl MOOOUYHBIX MOATPYIN. XapaKTEPUCTHKA METAIIOB MOOOYHBIX
NOATPYII II0 HUX MNoJiokeHuro B Ilepuogmueckon cucreme asnemenros [J[. WM.
MenpeneeBa U CTPOCHUIO aTOMOB.

Menpb: ¢usnyeckue M XUMHYECKUE CBOMCTBa, IMIOJIYYEHUE U TMPUMEHEHHE.
Baxuenmme coeiuHeHUs MEIN.

Ou3nYecKue M XUMHUYECKUE CBOMCTBA, TMOJYYECHHME U TPUMEHEHHUE IIMHKA.
XapakTepuCcTHKa BAXKHEHUIITUX COeTMHEHUHN (OKCHIA ¥ TUIPOKCH/IA IIMHKA).

Ou3nyeckue M XUMHYECKHE CBOMCTBA, MOJY4YE€HUE W NPUMEHEHHE Xpoma.
XapaKkTepucTHKa BaKHEHIIMX coequHeHuit (okcuma u ruapokcuga xpoma (1),
JTUXpPOMATOB M XPOMAaTOB MIEJIOYHBIX MeTaioB). OCOOEHHOCTH BOCCTAHOBJICHUS
JMXPOMAaTOB B 3aBUCUMOCTHU OT CPEJ/ibl paCTBOPOB.

Ou3nyeckue M XUMHUYECKHME CBOMCTBA, MOJY4YEeHHE M MNPUMEHEHHE Maprasiia.
XapakTepucTUKa  BAXXHEUIIMX COCIMHEHHUM: OKCHUIOB, THUIAPOKCHIOB,  COJICH.
Oco0eHHOCTH BOCCTAHOBIICHUSI IEPMAHTaHATOB B 3aBUCUMOCTH OT CPEJIbl paCTBOPOB.

Hemertannsl. Ilonoxenne HemeramnoB B llepmommueckon cucreme [, .
MenneneeBa. OCOOEHHOCTH CTPOSHHS aTOMOB U KPUCTAJUIOB. AJUIOTPOTIHSL.

biraropoansie rassi.

OxucnuTenbHble W BOCCTAHOBUTENbHBIE  CBOWCTBa  HeMerTayuioB.  OOmias
XapaKTepUCTUKa BOJOPOJHBIX COEAMHEHUN HemeTaioB. OO0mas XapaKTepUCTHKA
OKCHJIOB ¥ TUAPOKCHIOB HEMETAJIOB.

l'anorensl. CTpoeHHE aTOMOB TallOT€HOB, MX CpPAaBHUTEIbHAs XapaKTEPUCTHUKA.
CBolicTBa MPOCTHIX BEIIECTB, 00Opa30BaHHBIX TamoreHamMu. OKUCIHTENbHbIE CBOMCTBA
rajoreHoB. ['agoreHoBogOpOIbl, X CBOKMCTBA, CPABHUTENbHASI XapaKTEPUCTUKA. XJIOP
U €ro COCAVWHEHUS, HAXOXKICHUE B IPUPOJEC, IOJYYEHHUE, CBOMCTBA, ITPUMEHEHHE.
XJIIOpOBOAOPO U COJISTHAS KUCIIOTA. XJIOPUIBL.

Xanbkorensl. HaxoxneHuwe Kuciopona W Cepbl B IPUPOAE, MOJIyUYEHUE HUX B
MIPOMBITINICHHOCTH U Jaboparopun. CBOMCTBAa KUCIOPOAA M CEPBI: AUIOTPONHS U
¢us3nueckre CBOWCTBA AJUIOTPOMHBIX MOAMUKAINKN, OKUCIUTEIbHBIE CBOWCTBA
KUCJIOpPOJa M CEPhl B PEAKUUAX C MPOCTBIMH BEHIECTBAMH. BOCCTAHOBUTENBHBIE
cBoicTBa cepbl. OKUCIEHUE KHUCIOPOJOM CIOXHBIX BellecTB. OKHUCIUTENIbHBIE CBOM-
ctBa o30Ha. [IpumeHenue kucimopona u o3oHa. [Ipumenenue cepsl. CepoBoaopon,
HAXO0XJCHUE B MPUPOJIC, MTOIYICHHE, CTPOCHUE MOJIEKYJIbI U CBOMCTBA: (pu3ndeckue u
xumuueckue. CepoBogopoHas kuciota u cyabuasl. Oxcun cepol (IV), ero cBoiicTsa.
CepHucras kuciora u ee conu. CepHast kuciiorta: GU3NIECKUE U XUMUUECKHUE CBONCTBA
(okucnutenbHble W oOMeHHble). l[Ipumenenune cepHod kucnoTel. Conu cepHoOi
KucioTel. A30T. Haxoxaenwe B mnpupojae, nonaydeHue. CTpoeHHUE MOJIEKYIIBI.
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OxkucnuTenbHbIE 1 BOCCTAHOBUTEIBHBIE CBOMCTBA a30Ta. [[puMenenue azora. AMMHaK:
IIOJTyYEHHE, CTPOCHHE MOJIEKYJIBL, CBOMCTBa (OCHOBHBIE, peakuuu
KOMILJIEKCOOOpPa30BaHMs,  BOCCTAHOBUTEJIbHBIE,  OKUCIHUTENbHBIE,  PEAKUUU  C
OpraHMYEeCKMMHU BELIECTBAMH M C YIJIEKHCIbIM Ta3oMm). Coid aMMOHUS U HUX
npuMeHeHre. OKCHUIBI a30Ta, X CTPOCHHE U CBOMCTBA. A30THAasl KMCJIOTA: MOJIYyYEHHUE,
cmpoeHue MoJeKyavl W CBOMCTBA. HuTparel, HX TEPMHUYECKOE pA3IIOKEHUE.
Pacnosnasanue numpamoe n uX NpUMEHEHNE.

®ocdop. Haxoxnenue B mnpupoie, MoiaydeHwe. AJoTponus u (puznueckue
cBoiictBa Moaudukanuii. OKUCIUTENbHBIE CBOWCTBA (pEakiMu C MeTaulaMH) W
BOCCTAaHOBHTEJIbHbIE CBOWCTBAa (Qocdopa (peakuuu ¢ TrajloreHaMu, KHCIOPOAOM,
KOHIEHTPUPOBAHHON cepHOW © a3oTHOM kuciaotamu). Oxcupg ¢docdopa (V).
docdopHbIe KUCIOTHI U UX COJIH.

VYrnepon. Haxoxaenue B mnpupone. AmnoTponus U (U3MYECKUE CBOMCTBa
Monudukanuid (moBTOpeHHEe). XUMUYECKHE CBOWCTBA YIJIepojia: BOCCTAHOBUTEIIbHbBIE
(B3auMOJEICTBUE C rajJoreHaMu, KUCJIOPOJOM, CEPOM, a30TOM, BOAOW, OKCUIOM MEIH
(II), KOHUEHTPUPOBAHHOW CEpPHOM M A30THOM KHUCIOTAaMH) U OKHUCIHUTEIbHbIE
(B3auMopeiicTBME € MeTallylaMH, BOJOpPOJAOM, KpemHueMm, Oopom). Ilomydenwue,
CBOMCTBA M IPUMEHEHHUE OKCUAOB YIiepoaa. YTOJIbHasA KUCIOTA U €€ COJIU.

Kpemnuii. HaxoxJeHne KpeMHHsS B NPHUPOAE U €ro NOJydeHue. AJuloTponus u
CBOICTBa aJJIOTPONHBIX MoAuUKAIMK KpeMHUs. BoccraHoBuTenbHbIE (peakuuud ¢
rajoreHamMH, KUCJIOpOAOM, pacTBOpaMH IIEJNOYEH) M OKHUCIUTEIBHBIE CBONCTBA
KkpemHusi (peakiuu ¢ Mertauiamu). [lpumenenue xkpemuusi. OKcuJ KpemHUS,
KpPEMHHEBAsA KUCTIOTAa U €€ COJIH.

Kucnors OpraHUYECKHUE U HEOpPTraHUYECKHE. Cocras,
KkIaccuuKals W HOMEHKJIAaTypa HEOPraHWYECKUX M OPraHMYeCKUX KHUCIOT.
[TomyuyeHne BaXKHEUIIMX OPTaHUYECKUX W HEOPraHWYECKHUX KHUCIOT. XUMHYECKHUE
CBOMCTBA (peakuuu ¢ METAINIAMH, C OKCUJAMU METAIIJIOB, C OCHOBAaHUSIMHU, C COJIIMH, CO
cnupramu). OKHCIUTEILHO-BOCCTAHOBUTENbHBIE CBOWCTBA KHUCIOT. OcoOeHHOCTH
CBOMCTB CEpHOM M a30THOM KHUCJIOT.

OcHOoBaHUu4 OpraHuUYEeCcCKHUE u Heopranuueckue. Cocras,
Kinaccu(ukaius, HOMEHKJIATYpa HEOPraHWYeCKHMX ¢ OPraHWYeCKUX OCHOBAHUM.
OcHOBHbIE CHIOCOOBI MOJYYEHUS THAPOKCUIOB METALIOB (IIe0Yell — peakuusiMu

METaJVIOB U UX OKCHJOB C BOJIOM, HEPACTBOPUMBIX OCHOBAHHN — peakiueld oOMeHa).
[lonyyenne amMmmaka W aMHHOB. XUMHMUYECKHE CBOMCTBA OCHOBAHWM: IIEJIOYEH
(peakuuMu Cc KHUCJIOTaMH, KHCIOTHBIMU OKCHJIaMH, PAacCTBOPAaMH COJIEH, C MPOCTHIMHU
BEIIECTBAMHU, C TaJOUJONPOU3BOJAHBIMU  YTIEBOJOPOJIOB, (PEHOJIOM, KHUPAMH);
HEPACTBOPUMBIX OCHOBaHUH (PEaKklMK C KUCIOTaMU, PEAKIIUU PA3JI0KECHUS ).

AMboTtepHBIE OpraHHUYECKHUE u HEOpraHUYECKUE
coenuueHnus. CnocoObl momydeHuss amMpOTEPHBIX COEAMHEHHH (aM(OTEepHBIX
OCHOBaHUN U aMHUHOKHUCJIIOT), UX XUMUYECKHE CBOMCTRBA.

'eneTnuueckas CBSI3b MEXJAY KJIaccaMHM OpPraHUYECKHUX H
HEOpraHuyeckux coenuHeHuu. IloHaTus «reHeTuyeckass CBsA3b» U
«reHeTrudeckui psaa». OCHOBHbIE MPU3HAKK FEHETUYECKOro psjaa. ['eHeTnueckue psiabl
METAJJIOB (HAa MpUMEpe KalblUs M JKejie3a) U HEeMETAUIOB (Ha MpUMEpPE Cephbl U
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KpPEMHHUS) U MEePEXOJHOr0 JIEMEHTa (Ha MpUMeEpe altoMUHMS). ['eHeTHuYecKue psaabl U
T€HETUYECKas CBSI3b B OPraHUYeCKo XuMUM. ENMHCTBO Mupa BEUIECTB.

Pacuetrnsnle 3amauu. Beruucienue macchl Wid o0beMa MPOAYKTOB PEAKIUU IO
M3BECTHOM Macce WM O00BbEeMy MCXOAHOTO BEIHIECTBA, COJEPKAIIEro MPUMECH.
Brluncnenue Macchl MCXOAHOTO BEIECTBA, €CIM M3BECTEH INMPAKTUUECKUN BBIXOJ U
MaccoBasi €ro J0Jsi OT TEOPETHUYECKH BO3MOXKHOrO. BhIUMCIEHUS MO XUMHYECKUM
yYpaBHEHUSM PEaKIUi, €CId OJHO U3 PEearupyroliux BEIIECTB JaHO B U3OBITKE.
Omnpenenenue MOJIEKYISIpHON (OpMYJbI BEIIECTBA 1O MAacCCOBBIM JIOJISIM JJIEMEHTOB.
Onpenenenue MOJEKYJIApHON (opMyabl Tra3000pa3HOro BEIIECTBA IO W3BECTHOMU
OTHOCHUTEJIbHOM IUIOTHOCTH M  MacCOBBIM JIOJISIM  3JIeMeHTOB. Haxoxnenue
MOJICKYJISIpHOM (OpMyJIbI  BelecTBa MO Macce (00beMy) NPOIYKTOB CTrOpaHUs.
KomOunupoBaHHbIe 3a/1a4u.

HMemonctpamun. Komrekuust «Knaccudukamuss HEOPraHMYECKUX — BEIECTBY.
[TomyuyeHne  KOMIUIEKCHBIX OpPraHUYECKUX U  HEOPraHMYECKUX  COCIUHCHHI.
JleMoHcTpanus ~ cyxux  KpuctamoruaparoB.  Kommekmus — «Knaccudukaims
OpraHUYeCKUX BelIeCTBy». MoJenu KPUCTAUTMYECKUX pelieToK MeTauioB. Komtekius
METaJUIOB C pa3HbIMM (U3NYECKUMHU CBOMCTBaMH. B3auMojeHcTBHE METaJIOB C
HEeMeTaJlJIaMU (IIMHKA ¢ CEPOM, aTFOMUHUS C HOJOM), C paCTBOPAMH KUCIIOT U MIETIOYCH.
I'openue metamioB (1IMHKA, Kejie3a, MarHusi B KUCIIopoJie). BzaumoselicTBue a3oTHOM
U KOHILICHTPUPOBAHHOM CEPHOU KHUCIOT ¢ Meabio. Koppo3us MeTamioB B pa3iudyHBIX
YCIIOBUSIX M METOIbI 3aumuThl OoT Hee. Kommeknus pya. BoccranoBnenue menan us
okcuaa meau (II) yrmem u Bomoponom. Anmomunotepmus. BzaumopeiicTBus cynbdara
meau (1) ¢ sxene3om. CocTaBieHue TalIbBAHUYECKUX DJIEMEHTOB. DIIEKTPOJIU3 PacTBOpa
cynbdara meau (II). O6pa3iipl meI0uHbIX METaUIOB. Peakiysi okpaniuBaHus IUIaMeHu
COJISIMH IIEJIOYHBIX MeTa/ioB. B3aumoneiictBue nutua u HaTpus ¢ Bomod. OOpasiisl
metaiioB |IA rpynnel. BzaumoseiicTBue kanbius ¢ Bojiol. ['opeHue Maruus B BoJ€ U
TBEPJOM YIJIEKHCIIOM Tra3e. KauecTBEHHbIE peaklUUM Ha KAaTHOHbl MarHus, KaJbLIMs,
O0apus.  Ilepexox xpomara B auxpomar u obparHo. [lomydenue u wuccnegoBaHue
cBoiicTB ruapokcuaa xpoma (III). OxkuciaurTenbHbIE CBOMCTBA JUXpoMara Kalusl.
Mopenu KprucTaJuTMYeCKUX PelIeToK oma, aimasa, rpadura. B3peiB cMecu Bojoposa ¢
kucimopoaom (rpemydero rasza). ['openue cepbl, dochopa u yris B KHCIOPOJIE.
OO6ecnBeunBanre OPOMHOM (MOTHOI) BOMIBI ATHICHOM. ["anoreHs! (MpocThie BEMIECTBA).
OxkucnutenbHble CBOWCTBA XJIOPHOM BoAbl. [lodydeHune CONSTHOM KHUCIOTBI U €€
ceorictBa. Ilomyuenue kucnopona. IlomydeHue OKCHUAOB TOPEHHEM NIPOCTBIX U
CJIOKHBIX BelIecTB. BiammopeiicTBHe cepbl ¢ MeTalaMH (QJIIOMUHHEM, LIMHKOM,
xenezoM). [lonydyenue cepoBogoposa M CEpPOBOJOPOJHON KUCIOTHI, JOKA3aTEIbCTBO
Hann4aus cynbGua-uoHa B pactBope. CBoiicTBa cepHON KucIOThl. [lomydenne u pas-
JoxeHue xjopuma amMmonwms. [lomyuenme okcuma aszora  (IV)  peakmmeit
B3aHUMOJICMCTBUS MEIW C KOHUEHTPUPOBAHHOW A30THOM KHCJIOTOW. B3aummopnercTtBue
okcuaa azota (IV) ¢ Bomoit. PaznoxkeHue HUTpata HATpUsl, TOPEHUE YEPHOTO MOpPOXa.
I'openune dochopa, pactBopenue okcuaa ¢dochopa (V) B Boae M HUCCIIEIOBaHHE
MOJIYYEHHOI'0 pacTBOpa MHAUKATOpoM. KoJuiekuusi mpupoaHbIX COETMHEHUI yTiepo/a.
Kpucraminueckne pemetkd anMaza u rpadura. Ancopbrus okcmma asorta (I1V)
akTUBUpOBaHHbIM yrieM. Ilepexon kapOoHata B ruapokapOOHAT W OOpaTHO.
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Komnexuuu npupoAaHbIX CHIMKATOB W NPOMYKIMH CHIMKATHOW MPOMBIINICHHOCTH.
B3aumopenicTBue KOHLICHTPUPOBAHHBIX a30THOM M CEPHOM KHUCJIOT, a TaKke
pa30aBieHHON a30THOW KHUCIOTHI C MEJbIO. B3aumonencreue amMuaka ¢
XJIOPOBOJOPOAOM M BONOW. B3auMopmencTBue pacTBOpa THAPOKCHAA HATpUsd C
aM(OTEPHBIM THAPOKCUIOM IIMHKA WK altoMUHUS. OCyIlecTBIEHHE MTPEBPAICHHI:
1) Ca* CaO ~ Ca(0H), »
P A P05 N H3PO4 Cas(PO4)2
2 Cu” Cu0 ” CuS04 ™ Cu(OH)2 A Cu0 ~ Cu CoHs0H
) |
3 CzH4 " CH3COH ”* CH3COOH
I
CH,0H—CH.0H

JlabopaTopHble onbIThl. O3HaKOMJIEHHE C 00pa3llaMH TMPEICTaBUTEICH pPa3HBIX
KJIACCOB HEOPraHMYECKUX BEIIECTB. B3anMoneiicTBME MHOTOATOMHBIX CIUPTOB U
IJII0KO3BI ¢ (DEMHIOBOM KUAKOCTHI0. KauecTBeHHbIE peakuuy Ha MOHbI Fe’+ u Fe3+.
O3nakoMiieHHe C oOOpa3laMu TPEACTABUTENICH pa3HBIX KIACCOB OPraHUYECKUX
BellleCTB. B3anMo1eiicTBHE METAIIIOB C PACTBOPAMU KUCIIOT U cojieid. O3HAKOMIICHUE C
KOJUIeKIued pyn. B3aumopelcTBre allOMUHUS C pacTBOpaMHU KHUCJIOT M IIEJIOYEH.
[TonydyeHnue u M3ydyeHUE CBOMCTB THJPOKCUIA AIOMHHUA. KaueCTBEHHBbIE peaklMu Ha
katnoHbl Menau. Paznoxxenue rumpoxcupa menu (II). Ilomyuenme u wmcciempoBanue
CBOMCTB THJpoKcHIa LHMHKA. KadecTBeHHble peaklMM Ha TaJIOTE€HUI-UOHBI.
O3HakoMJIEHHE C KOJUIEKIMEN TPUPOJHBIX COEAUHEHHN cepbl. KauecTBEHHbIE peakuuu
Ha cynbpua-, cyabur- u cynbpar-aHuoHbl. KauecTBeHHas peakiis Ha HOH aMMOHHUSI.
PacnioznaBanue uutparoB. KauectBeHHass peakuus Ha ¢ocdar-anuoH. llomydenue
VIJIEKUCIIOrO Ia3a B3aMMOJICMCTBUEM Mpamopa C COJSHOM KHUCJIOTOM M MCCIICIOBAaHUE
ero cBoiictB. KadecTBeHHas peakius Ha kapOoHar-aHWoOH. [lomydeHue KpeMHHEBOM
KUCJIOTBI B3aUMOJCHCTBUEM pACTBOPA CHUJIMKATa HATpUid C CUIBHOW KHCJIOTOM.
PacTtBopeHne KpeMHMEBOM KUCIIOTHI B IIEJIOYH.

[Ipaktuueckas padora Ne 3. [lonydyeHue ra3oB u U3yueHUE UX CBOUCTB.

[Ipaktuueckas pabora Ne 4. PemeHue -dKCIEpUMEHTAIbHBIX 3aad 110
OPraHUYE€CKON XUMUHU.

[Ipaktueckass pabora Ne 5. PemieHne 5SKCIEpUMEHTAIBHBIX 3a4ad IO
HEOPraHWYECKOW XUMMUHU.

[Tpaktrueckas pabora Ne 6. CpaBHEeHHE CBONCTB HEOPTAHUYECKUX M OPTaHUYECKUX
COCIMHEHUM.

[Ipaktnueckass pabora Ne 7. [T'eHeTmueckas CBsI3b MEXKIy Klaccamu
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

Xumus 1 00111eCTBO

XuMug HW  NOPOU3BOJACTBO. XUMHUYECKAS  MPOMBIIUIEHHOCTh. XHUMHYECKas
TexHosiorusi. CbIpbe I XMUMHUYECKOW TMPOMBIIUICHHOCTH. Boma B XHUMUYECKOU
MPOMBIIIJIEHHOCTH. JHEPrus JJisl XUMUYECKOTO MpOou3BOACTBA. HayuHble NpPUHIUIIBI
XUMHAYECKOTO MPOU3BOJICTBA. 3alllUTa OKPYXKAKIIEH Cpeabl W OXpaHa Tpyda IMpHU
XUMHAYECKOM NPOU3BOACTBE. IIpoM3BOACTBO amMMaka M METaHOJAa B CpPAaBHECHUMU.
buorexnonorus. Hanorexunosorus.
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XUMHUS U CEIIBCKOE XO034MCTBO. OCHOBHBIE Ha-NPAaBICHUS XUMHU3ALUU CEIBCKOTO
Xo3siiicTBa. YoOpeHus W uX Kiaccupukamuss. XuUMUYEcKas Menuopauus IOYB.
[lecTuumas! v ux k1accupukanus. XUMHU3alus >KkUBOTHOBO/ICTBA.

Xumust U TpoOnemMbl  OXpaHbl OKpyxkarwmeid cpenbl. OCHOBHbBIE (PAKTOpPbI
XUMHYECKOTO 3arpsi3HEHHs] OKpyskawomied cpenbl. OxpaHa aTmoc@epbl, BOIHBIX
PECYpCOB, 3€MEJIbHBIX PECYPCOB OT XMMUUYECKOI'O 3arpsI3HEHUS.

XuMHSL U TIOBCEIHEBHAs XWU3Hb 4YeloBeka. JlexkapcTBa. Morwmue U YUCTIIME
cpeacrsa. XUMUYECKUE CPEICTBA TUTMEHBI U KOCMETUKU. MeX1yHapOoHasi CUMBOJIMKA
[0 yXO4y 3a TEKCTUJBbHBIMU H3AeausMU. MapKupoBKa Ha YIIAKOBKAX MHUIIEBBIX
OPOJYKTOB M HH(POpMaILIKs, KOTOPYIO OHA CUMBOJIM3UPYET.

JlabopaTtopHblie onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu CPeCTB ObITOBOM XUMHH U
JIGKapCTBEHHBIX IIPENapaToB, H3y4YCHUE HHCTPYKLUUHA K HHUM 110 IPAaBUIBHOMY H
O0e3onacHOMY NIpUMEHEeHHI0. M3ydeHue MexayHapoJHOW CUMBOJIMKM 1O YXOIy 3a
TEKCTUJIBHBIMU U3JEIUAMU U MAPKUPOBKH HA YIIAKOBKAX MUIIEBBIX IPOIYKTOB.

JemoncTpanuu. BuaeodparmMeHTHl MO TPOM3BOACTBY aMMHMaKa W MeETaHOJA.
Crnaiinpl ¥ Jpyrue BUJEOMaTepHUasbl, WUIIOCTPUPYIOIIME OWO- W HAHOTEXHOJOTHH.
Komnexuus «Munepanbubie yaoopenus». Komnekius necturuaoB. BuneodpparmeHTs
0 XUMUYECKON MeIHOopalliy MOYB U XMMHU3AINU )KUBOTHOBOACTBA. BuneodparmMmeHTs
U CJIAWJbl YKOJIOTUYECKONW TeMaTuKH. JlomanrHss, aBTOMOOUIIbHASI aNiTeYKU M anTedka
XUMHYECKOro kabuHeTa. Koyekiys MOIOIMMX U YUCTAIIUX CPEJICTB.

Y4ueOHO-TEMATHUECKUH TIaH

Ne HaumeHnoBaHue pasaesa, TeMbl KoaunuecTBo
4acoB

10 kaacc

1 HauanbHble TOHATHS OPraHUYECKON XUMUH 15

2 [IpenenpHbIE YTIE€BOIOPOIBI 6

3 HenpenenpHbie yrieBoaopob! 19

4 ApOMaTUYECKHUE YTIE€BOJOPOIbI 9

5 [TpupoaHBIC HCTOYHUKH YTIIEBOI0POI0OB 5

6 IM'mapokcunconepxaniue opraHnuecKue 19
BEII[CCTBA

7 AJbJEruibl M KETOHBI 9

8 KapOoHOBBIE KHUCITOTHI M X IPOU3BOIHBIC 19

9 VrieBoasl 10

10 A3oTcoaepKale OpraHnuyeCKue COSIUHCHUS 24
Peseps 1
Hroro 136

Ne HaumeHnoBaHue pasaesia, TeMbl KoaunuecTBO
JacoB
11 kaacc
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1 Ctpoenue aroMa, NEPUOANYECKUIN 3aKOH U 11
nepuoanueckas cucrema .M. Menneneesa

2 XUMHYECKasl CBSI3b U CTPOCHHE BEILIECTBA 10

3 JlucriepcHbIE CUCTEMBI U PACTBOPBI 8

4 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKHUX 10
peakuuii 1 GU3UKO-XMMHYECKUX MPOIIECCOB

S) XHWMHUYECKHE PEAKIIMU B BOJIHBIX PACTBOPAX 17

6 OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE MMPOIECCHI 9

7 Hemeranbl 39

8 Mertaibl 31
Peseps 1
Hroro 136




IleHHOCTHBIE OPHEHTHPBI

Konkperuzamust o0mieil 1eiad BOCHUTAHUS NPUMEHUTEIBLHO K BO3PACTHBIM
OCOOCHHOCTSIM IIKOJBHUKOB TIO3BOJISIET BBIJCIUThL B HEH CIEAYIOIIUE Keiesble
npuopumemal, COOMEEMCMEYIouiUe mpem YPoGHAM 00uie20 00pazoeanus:

-B  BOCIIMUTAaHUU JI€Te IOHOIIECKOro Bo3pacTa (YpOBEHb CpeaHero oOIIero
o0pa3oBaHusl) TAKUM MPUOPUTETOM SIBISICTCS CO3JaHUE OJIArOMPUSATHBIX YCIOBHM JJIst
MPUOOPETEHUS IIKOJIBHUKAMU OIBITa OCYIIECTBICHHS COIIUATBLHO 3HAUYUMBIX JEII.

Brinenenne gaHHOTO TpPUOPUTETAa CBSI3@HO C OCOOCHHOCTSAMH IIKOJIbHHUKOB
IOHOIIIECKOTO BO3pacTa: C HUX MOTPEOHOCTHIO B KU3HEHHOM CaMOOTMPEICIICHUH, B
BBIOOpE JalbHEUINET0 >KU3HEHHOTO ITyTH, KOTOPBIM OTKPHIBACTCS MeEpe]l HUMH Ha
MOpOre  CaMOCTOSITEILHOM  B3pocioil  sku3Hu. Craenarb NPaBUIBHBIA  BBIOOP
CTapIICKJIACCHUKAM TOMOKET HMEIIIMICA y HUX peaJbHbId MPaKTHUYECKUN OIBIT,
KOTOPBI OHM MOTYT NMPUOOPECTH B TOM YHUCJIE U B IIKOJEe. BaxkHO, 4TOOBI ATOT OIBIT
OKa3aJiCsl COIMAJbHO 3HAYMMBIM, TaK KaK HMEHHO OH IIOMOXET TapMOHUYHOMY
BXOJKJICHHIO ITKOJLHUKOB BO B3POCIIYIO )KM3Hb OKPYXKAIOIIET0 UX 00IecTBa. ITo:

1.OTBIT J1eJ1, HAMPaBJICHHBIX HA 3a00TY O CBOEH CEMbE, POJAHBIX U OJIM3KHUX;

2.TpYZI0OBOM OIBIT, OTBIT YYACTHUSI B TPOU3BOJICTBEHHOM MPAKTUKE;

3.0MBIT A€, HAITPABJICHHBIX HA IMOJIb3Y CBOEMY POJHOMY TOPOAY WIIU CEIIy, CTpaHe
B 11€JI0OM, OTIBIT JIEATEILHOTO BBIPAKCHHS COOCTBEHHOMN I'PaKIaHCKOH TTO3UIINH;

4.0TIBIT TIPUPOIOOXPAHHBIX JIEIT,;

5.0MBIT pa3pelieHus BO3HUKAIONNX KOH(PIUKTHBIX CUTYaIlui B IIIKOJIE, JOMa WJIU
Ha yJIUIIE;

6.0IBIT CAMOCTOSATEIIBHOTO MPUOOPETEHUS HOBBIX 3HAHUM, MPOBEIACHUS HAYYHBIX
VCCJIEJOBAHUI, OMBIT MTPOECKTHOMN AEATEIbHOCTH;

7.0NBIT W3YyYCHUS, 3allUTBl W BOCCTAHOBJEHUS KYJBTYPHOI'O  HACICIUS
YeJIOBEYECTBA, ONBIT CO3JaHUS COOCTBEHHBIX IPOU3BEJACHUM KYJIBTYPHI, OIBIT
TBOPYECKOT'O CAMOBBIPAKCHHS;

8.0TBIT BeJICHHUS 37J0POBOT0 00pa3a KU3HU 1 3a00THI O 37J0POBbE IPYTHUX JIOJICH;

9.0IBIT OKa3aHHUs TTOMOIIM OKPYXKAIOIIUM, 3a00Thl O MaJIbIIIaX WM IOXKHUIBIX
JIIO/IS1X, BOJIOHTEPCKUM OIBIT;

10.ompIT caMOIO3HAHUS W CaMOAHAJIM3a, ONBIT COLUAIBHO IPUEMIIEMOTO
CaMOBBIPAXKECHHUS U CaMOpeaIU3alliy.
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KaJICHIIapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHE

10 kaace
Ne | HammenoBanue pa3aena, tembl | Kou. Jara XapakTepucTHKa OCHOBHOM JeATeIbHOCTH IlenHocTHBIE
qaco Mo | ¢akr Y4YE€HHKA OPHEHTHPBI
B | IUIaHY | HYeC
KH
1. HayajabHbIe MOHATHY 15 6,8,7
OpPraHM4eCKOM XUMHUU
1 [IpenmeT opraHM4eCcKO XUMUH. 1 CpaBHUBaTh OpPraHUYECKHE U HEOPraHUYECKUE
MecTo 1 poJib OpraHuYeCcKOn BEIIIECTBA M apryMEHTHUPOBATh OTHOCUTEIHLHOCTD
XUMUH B CUCTEME HAYK O JCTICHUS XUMUH Ha OpraHUYECKYIO
IpUpoJIe Y HEOPraHUYECKYIO.
2 Kparkuii ouepk pazButus 1 OnuceiBaTh OCHOBHBIE ATarbl pa3BUTUS
OpraHUYeCKON XUMHUU OpraHUYECKON XUMUHU.
OOBICHATH MHOT0O0Opasue OpraHHYECKUX
COCIMHEHUI CIOCOOHOCTBIO aTOMOB yTIJiepona
COEAUHSATHCS B Pa3IUYHBIE LEH.
XapaKTepu30BaTh MOHITUE «3aMECTUTEIbY
3 [lonsitue BaneHTHOCTU. PaGoTHI 1 Paznmuuate TOHATHS «BAJIEHTHOCTB» M «CTEIICHBb
®. A. Kekyne. Posb A. M. OKUCJICHUS.
bytnepoBa B co3nanuu Teopun Xapaktepu3oBaTh OCHOBHBIE MPEANOCHUIKU
CTPOEHUS OPraHNUYECKUX CO3IaHUs  TEOPUU  CTPOCHUS  OPraHUYECKUX
coenquHeHu. E€ ocHOBHBIE coeauHeHui u posb A. M. byTiepoBa B Hel.
ITOJIOKEHUS @opMyIMpPOBaTH OCHOBHBIE IIOJOXKEHUSI TEOPUH
4 [Tpuuunbl MHOTOOOpA3Us 1 XUMHYECKOTO CTPOEHUS W WUIKOCTPUPOBATh UX

OPraHUYEeCKUX COCAUHECHUM:
oOpa3oBaHUe OJMHAPHBIX,
JIBOMHBIX U TPOWHBIX CBS3EH

IPUMEPAMMU.
OOBSICHATH SIBIIGHWE W30MEPHUM U  CBOWMCTBA
M30MEPOB HA OCHOBE MX XUMHUYECKOIO CTPOECHUS.
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MEXAy aTOMaMH yriiepoja.

3anuchiBaTh OMIMPHUYECKYIO, MOJIEKYIIPHYIO |

N3omepust CTPYKTYPHYIO dbopmyJibl OpraHUYECKUX
5 | DMnOupudeckas, MOJICKyJsipHas U COCIMHEHUH.
CTpYKTypHasi GOpMYyJIbl
OPraHUYECKUX COCTMHEHU M
6 Konuenuus rubpuauzanuu XapakTepu3oBaTb HOPMaJIbHOE U BO30YXAEHHOE
aTOMHBIX OpOUTaIeH COCTOSIHUSI aTOMOB XHMHYECKHX DJJIEMEHTOB Ha
npuMepe aToma yriieposa.
OTpaxxaTb ~ 3TH  COCTOSIHUSL € TIOMOIIBIO
AJIEKTPOHHOMN u ANEKTPOHHO-TpadUIECKOM
dbopmyi.
OnuceiBaTh OOpa3oBaHWE o0- U 7-CBSI3EH B
MOJICKyJaX  OPraHMYEeCKUX  COCJAMHEHUH  C
OJIMHAPHBIMU, TBOMHBIMHU ¥ TPOUHBIMH CBSI3SIMH.
7 Knaccuduxkanus opranndeckux KrnaccudunmpoBaTs opranndeckue COeAMHEHUS 10
COEMHEHU pa3IMYHBIM  OCHOBAHUSIM: IO  3JIEMEHTHOMY
COCTaBy, II0 CTPOCHUIO YIJIEPOAHOTO CKEJETa, IO
HATMYUIO PYHKIIMOHAIBHBIX TPYII.
KnaccudunmpoBaTs yriieBoI0pOIbl: MO KPAaTHOCTH
CBSI3U U 110 HAJIMYUIO LIUKJIA.
OnpenensaTe NOPUHAMICKHOCTh  OPTraHUYECKOTO
COEAMHEHUS K TOMY WJIM HHOMY THUITYy WJIH KJIAcCy.
8 [TonsiTHe 0 XUMHUYECKOM CpaBHMBATh pALMOHAIBHYIO HOMEHKJIATYypy H
HoOMeHKJarype. HomeHnkmnartypa HomeHnkinarypy [lUPAC.
TpUBUAJIbHAS (MCTOpUYECKas) U Ha3biBaTh OpraHUYeCKue COCIMHEHUS
paloHAIbHAS B cooTBeTcTBUM ¢ npuHiunamu [UPAC  u,
9 | MexnayHapoHasi HOMEHKJIaTypa HA000POT, 3amHMCHIBATH (POPMYIBI OPTaHUYECKUX
OPraHUYEeCKUX COCAUHECHUN COEIMHEHUN 10 UX Ha3BAHUSM.
10 Knaccudukanus peakiuii o CpaBHuBaTh  KJIACCU(UKAIMIO  PEAKIIHMA B
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CTPYKTYPHBIM U3MCHCHUSAM
BCIICCTBA

OPraHUYeCKON U HEOPraHUYECKOU XUMUHU.
OnpenensaTe TAII U BUJ XUMUYECKOW PEAKIHUH C

11 Knaccudukanus peakiuit o Y4aCTUEM OPraHUYECKUX BEILIECTB.
U3MEHEHUIO CTEIICHEN HaGmtonatb M onuchiBaTh JAE€MOHCTPALMOHHBIN
OKHUCJICHHSI: OKUCJICHUS U XUMUYECKUHN IKCTIEPUMEHT
BOCCTAHOBJICHUS.
Knaccudukanus peakuuii o
YaCTHBIM MTPU3HAKAM
12 Nuctpykrax no Th. Cobunronath mpaBuia TEXHUKH O€30MacCHOCTU MpPH
IIpakTuyeckas pabore ¢  JyabopaTOpHBIM  00OpYJAOBaHUEM,
padora 1 «KauecTBeHHBINH HarpeBaTeJIbHBIMU  OpHOOpaMU, XUMHUYECKUMHU
aHaJIU3 OPraHUYECKUX peaKTUBaMH.
COEJIMHEHUI» DKOHOMHO U HKOJIOTHYECKU IPaMOTHO 0OpamiaThCs
C HUMH.
HccnenoBaTh CBOWCTBA OpPraHUYECKUX BEIIECTB.
Habmonats XxumMuueckue siBICHUS U (PUKCUPOBATH
pe3yNbTaThl HAOIIOICHUIA.
@DopMyIMpPOBaTh BHIBOJIBI HA UX OCHOBE
13 O6o06meHue BBINOTHATE TECTH U yIPaXKHEHUS, PelIaTh 3a1aun
U CHCTEeMaTH3alusl 3HAHUH 110 0 TEME.
KJaccuduKauu [IpoBOIUTE OIIEHKY COOCTBEHHBIX JIOCTHKEHUMN
Y HOMEHKJIATYpEe OpraHUYECKUX B YCBOEHUHU TEMBL.
coequHeHu. MHCTpyKTa) no KoppektupoBate CBOM 3HAHHUS B COOTBETCTBUH
Th. JlabopaTopHasi padora C IJTAHUPYEMBIM PE3YJIbTATOM
«M3roroBienne Moenen
MOJIEKYJI IPEACTABUTEEN
Pa3JIMYHBIX KJIACCOB
OPraHUYECKUX COCTMHECHU I
14 Pemenue 3a1a4 Ha BBIBOJ
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dbopmyn OpraHMYEeCKUX
coenunenun. [loaroroska k
KOHTPOJIbHOM pabore

15 Kountpoabnas padora 1 1o
teMme: «Knaccudukamus u
HOMEHKJIATypa OpraHUuIECKUX
COCIMHEHUI
2. TlpenenbHble 6,7,8,9
YIJ1I€BOI0POAbI
16 AJIKaHBI: CTPOEHUE MOJIEKYI, XapakTepu3oBaTh AIIEKTPOHHOE u
TOMOJIOTHYCCKUN PSII MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ METaHa M
17 N3omepust 1 HOMEHKIaTypa €ro rOMOJIOTOB.
OnuceIBaTh TOMOJIOTHYECKHH PsIJT aJTKaHOB.
PaznmuuaTte TOMOJOrM W  HW30MEpHl  AJKAHOB.
Ha3spiBaTh ankaHbl B COOTBETCTBHM C IpaBUIIaMU
HoMeHkJatypsl [UPAC.
18 | CnocoObl mosTydeHust aJIkaHOB XapakTepu3oBaTb OCHOBHBIE TPOMBIIUICHHBIE U
Ja00paTOPHBIE CTIOCOOBI TOJTYUCHHUS aJIKaHOB.
19 B3aumHoe BiusiHE aTOMOB YcranaBiauBaTh 3aBUCUMOCTH MEXITY
B OPraHUYECKUX MOJIEKyax. KOJIMYECTBEHHBIM COCTABOM MOJIEKYJ QJIKaHOB U
[TonoxuTtenbHbIN U uX (pU3nYECKUMH CBOWCTBAMH.
OTPUIIATEIHHBIA UHYKTUBHBIE WnmroctpupoBaTh  mEpexo]  KOJIMYECTBEHHBIX
s dexTp. MexaHu3M peakiui OTHOIIIEHWM B  KA4YeCTBEHHbIE HAa  OCHOBE
paNKAIBHOTO 3aMEIICHUS TOMOJIOTHYECKOTO Psijia alIKaHOB.
20 Peakuuu neruapupoBaHusl. OnuceIBaTh B3aNMHOE BJIIASTHUE aTOMOB

Peakuum oxucnenus. pyrue
pPEaKINU C pa3pylICHUEM
yriepoaHoi nenu. [Ipumenenue

B MOJIEKyJaxX alKaHOB M  YCTaHABJIMBATh
B3aMIMOCBSI3U MEXIy OJJICKTPOHHBIM CTPOCHUEM
MOJICKYJT QJTIKAaHOB ¥ MHAYKIIMOHHBIM 3 (hexToMm.
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aJIKAHOB HA OCHOBE CBOICTB

XapakTepru3oBaTh CBOOOTHO-PaUKAIbHBIM
MEXAHU3M PEAKLUN 3aMEIICHUS.
JlaBaTh TPOTHO3BI PEAKIIMOHHOM CIIOCOOHOCTH
aJKaHOB W TMOATBEPKAAThb HUX XapPaKTEPUCTUKOU
XMMHYECKHUX CBOMCTB aJIKaHOB.

21 ['omonornueckuii psa u 1 XapakTepu3oBaTh TOMOJIOTHYECKUN psn,
CTPOCHHE [TUKIIOAKIAHOB. CTpOCHHE, CBOIiCTBa u MIPUMEHEHUE
Crioco0ObI oTyueHust IUKJI0ATKAHOB.
IIUKJI0ATTKaHOB, CBOMCTBA, OnuceiBaTh CHOCOOBI TOJYYEHUS W TPUMCHCHHS
IPUMCHCHHE IIUKJI0ATKAaHOB Ha OCHOBE CBOWCTB.
HabmomaTte W ommCHIBaTH JIEMOHCTPAIIMOHHBIN
HKCITCPUMEHT
3. HenpeneabHble 19 6,7,8,10
YIJeBOJA0POAbI
22 DIEeKTPOHHOE U 1 KOHKpeTH3upoBaTh SP>-ruOpUIM3aluio opouTaeil
IPOCTPAHCTBEHHOE CTPOCHHE JUTSL MOJIEKYJIbI ATHIICHA.
MOJIEKYJIbI STUJICHA. XapakTepu30BaTh FTOMOJIOTUYECKUN Psif] AJIKEHOB.
I"'omonoruueckuii psiz, U30MepUst O600mmaTe 1 yriayonarh 3HaHUS 00 M30MEpPUHU Ha
AJIKEHOB M HOMHEKJIaTypa npuMepe M30MEPUU  alKEHOB:  CTPYKTYpHOMH
AJIKCHOB Y IPOCTPAHCTBEHHOM.
Ha3zbiBaTh ajnkeHbl B COOTBETCTBUU C IpaBUIIAMU
HomeHkiatypsl [UPAC.
Pa3nuyaTh TOMOJIOTH ¥ H30MEPHI ATKEHOB
23 Crioco0bl TOSTy4eHHsI AIKEHOB 1 PaznuyaTh TIPOMBINIIEHHBIE CHOCOOBI MONTYYCHUS

QJIKEHOB: KPEKUHT AalIKaHOB, BXOMSIIUX B COCTaB
HepTH W TOMYTHOTO  HE(PTIHOTO  Trasa,
JETHIPUPOBAHNE ATTKAHOB.

[Ipennaratb nabopaTopHbIE CHOCOOBI MOTYYECHHS
KOHKPETHBIX aJIKaHOB.
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®opmynupoBaTh NPABUIIO 3alilieBa U 3aMKCHIBATH
YPaBHEHUS PEAKIMI B COOTBETCTBUU C HUM.

24 | ®usnueckue CBOWCTBA AJIKEHOB. OnuceiBaTh B3aMMHOE BIIUSTHUE aTOMOB
B3aumHoe BiusiHUE aTOMOB B B MOJIEKYJIaX aJIKEHOB U ME30MEPHBIN AP (DEKT.
OpraHUYeCcKUX MOJIEKyIax. [IporHo3upoBarh  pEaKUUOHHYIO  CIIOCOOHOCTh
MesomepHbiit 3phexT QJIKEHOB HA OCHOBE JJICKTPOHHOTO CTPOEHUS HUX
25 Peaknuu npucoeaHeHUS MOJIEKYJI.
aJKeHOB. MeXaHu3M peakiun XapakTepu3oBaTh MEXAHU3M PEAKLIUN
ANEKTPOOUIBHOTO ANEKTPOOUIBHOTO MPUCOECTUHEHUS
npucoeanHeHus. MHCTpyKTax (rajoreHupoBaHue, THIPUPOBAHUE,
no Th. JlabopaTtopHas padora THIPOTaJOTeHUPOBAHUE, THUIpATAIUs) U PEAKIUU
«OO0HapyKeHHe B KEpOCUHE MOJIMMEPHU3ALIUH.
HENPEICIBbHBIX COCTUHEHU I CpaBHuBaTh npasuiia MapkOBHUKOBA U 3aiflieBa.
26 Peakium okuciIeHus aIKEHOB YcranaBnuBaTh 3aBUCHUMOCTh MEXKIY CBOMCTBaMU
KMnO, (peakiust Baraepa) B AJIKEHOB U UX IIPUMEHECHUEM.
BOJHOU U CEPHOKUCIION cperie. Habmronath, onuckIBaTh U MPOBOAUTH XUMUYECKUIN
[IpuMeHeHnE aTKeHOB HA OCHOBE DKCIIEPUMEHT
CBOWCTB.
27 Nuctpykrax no Th. Cobumroath mpaBuia TEXHUKH O€30MaCHOCTU TPH
IIpakTHyeckas pabore c  JabopaTOpHBIM  O0OpYIOBaHUEM,
padora 2 «Ilonydyenue meTaHa u HarpeBaTeNbHBIMU  TpHOOpPaMH, XUMHYECKUMU
ATUJIEHA U UCCIIEIOBAHUE UX peakTuBaMM.  OKOHOMHO M 3KOJOTHYECKH
CBOMCTB» TPaMOTHO 00pAaIIATHCS C HUMH.
HccnenoBaTh CBOKMCTBA OPraHUYECKUX BEIIECTB.
HaGmronats xumuueckue siBIeHUS U (UKCUPOBATH
pe3ynabTaThl HAOJTIOICHUIA. DopmMyIUpPOBaATH
BBIBOJIbl HA X OCHOBE
28 OCHOBHbIE MTOHATHSI XUMUU OnuceiBaTh peaKUU MOJTUMEpPU3AIUU

BBICOKOMOJICKYJIIPHBIX

M UCIIOJIB30BaTh IIOHATHA XMMHNU
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COCTMHEHH BBICOKOMOJIEKYJIIPHBIX ~ COCAMHEHUN: MOHOMED,
29 [Tonumepsl Ha OCHOBE MOJIUMEDP,  DJIIEMEHTApHOE  3BEHO,  CTENEHb
STHJICHOBBIX YTJIEBOJOPOJIOB U NOJMUMEpU3allii, JIMHEHHBIE, pa3BETBIEHHBIC W
WX MPOU3BOAHBIX. MTHCTpYKTaXK ceTyaThle (CIIUTHIC), TOJTMMEPHI,
o Th. JlabopaTropHas padora TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE
«O3HaKOMIICHUE C KOJUICKIIHEH TIOJTUMEPHI, CTEPEOPETYIISIPHBIC U
MOJTUMEPOB OCHOBE ATHIICHOBBIX HECTEPEOPETYISPHBIC MTOTUMEPHI.
yTJIEBOIOPOIOB KnaccudumnupoBaTh TOTUMEPHI MO  PA3TMYHBIM
NpU3HAKAM: TI0 CTPOCHHUIO, CTIOCO0aM MOYICHHS
OTHOIIICHUIO K HAarPEBaHUIO.
30 Krnaccudukaius 1HeHOBBIX OnwuchBaTh ANKaJMCHBI KakK YTJIEBOJOPOIBI C
yTJIEBOJIOPOJIOB: JIBYMSI IBOMHBIMHU CBSI3SIMH.
M30JINPOBAHHEIE, [Ipemmarats 061y GopmMyny AMEHOB U HA3bIBATh
KyMYJIHUPOBaHHBIC UX B COOTBETCTBUU C MPaBWUIAMH HOMEHKIATYPBI
U CONPSHKEHHBIC IUPAC.
31 Homenknatypa u uzomepus Paznuuate U30MEPUIO aJIKaINCHOB:
JTUEHOBBIX YTJIEBOIOPOIOB MEXKJIACCOBYIO,
YIJIEPOJHOTO CKEJeTa, B3aUMHOTO TOJOXKEHUs
KpPaTHBIX CBS3EH, TeOMETPUUECKYIO.
XapakTepu3oBaTh CTpOEHHUE COTIPSKEHHBIX
aJIKaICHOB
32 Crioco6bl IoTy4eHHsI CpaBHMBaTh XUMHUYECKHE CBOICTBA aJKEHOB U
AJKAIMCHOB aJIKaJINEHOB.
33 ®u3nyecKkrue U XUMHYECKUe BbIsSBIISATE OCOOCHHOCTH PEAKIIUU MOJTHUMEPHU3AIUN
CBOMCTBA TUEHOBBIX COTPSIKEHHBIX AJTKAIUECHOB.
YTJI€BOJOPOIOB XapakTepu3zoBaTh (U3NYECKUE U XUMHUYECKHE
34 Haxoxnenue B npupone u CBOMCTBA IMECHOB.

MIPUMEHEHHE aJIKaJIMEHOB.
Tepnensl

OnuceIBaTh HaXOXKJICHUE B MPUPOJIE
Y IPUMEHEHHE AJIKAJINEHOB.
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JlaBaTb  XapakTepUCTUKY TepHeHaM M  HX
IPEACTABUTEISIM

35 Onactomepsl. HatypanbHblit XapakTepu3zoBaThb ~ KaydyyKd  KaKk  HPOAYKTHI
Kay4yyK, KaK IPOIYKT MOJIMMEPHU3ALINY CONPSHKEHHBIX aJIKaJUEHOB.
MOJINMEPU3ALIMHI U30TIPEHA VYcranaBiauBaTh B3aUMOCBSI3b MEXKTY
36 CHUHTETHYECKUE KAayIyKHU: CTEPEOPETYISIPHOCTHIO u AIACTUYHOCTHIO
OyranuenoBbiil kayuyk (CBK), Kay4yKOB.
JTMBUHUJIOBBIN, U30TPEHOBBIN, OnuceiBaTh NpoOJIEMy CHUHTE3a KaydyKOB M POJb
XJIOPOMPEHOBBIN, OyTaIUeH- C. B. Jlebenena B e€ perieHuH.
CTUPOJIbHBIH. PaznuyaTth cuHTETHUYECKHE KAydyyKH M HCXOJHBIC
Bynkanuzaims kay4yKoB: MOHOMEPBHI.
pPE3UHBI U Y00HUT XapakTepu3oBaTh pEe3UHY KaK MPOJTYKT
BYJIKAHU3AIIMH Kay9yKOB
37 DIJIEKTPOHHOE U KoHkpeTusupoBath SP-rudpuausaiuo opouTanei
IPOCTPAHCTBEHHOE CTPOCHHE JUTSL MOJICKYJIbI alleTHUIICHA.
MOJIEKYJIbI alleTUJICHA. XapakTepu30BaTh TOMOJIOTUYECKUH PsJl ATKUHOB U
["'omonorudeckuit psn U3MEHEHHE (PU3NYECKUX U XMMHYECKUX CBOMCTB B
U U30MEPHS AIKUHOB ATOM PSTY.
38 HomeHnknaTypa ankuHOB. O600mmaTs 1 yriayonarh 3HaHUS 00 M30MEpPUHU Ha
CriocoObl OTy4YeHHsI AIKMHOB npuUMepe  H30MEpPUU  AJIKHMHOB:  YIIEPOTHOTO
CKeJIeTa, MTOJIOKEHUS TPOWHOU CBSI3H,
MEKKJIACCOBOM.
Ha3biBaTh aJIKUHBI B COOTBETCTBUM C IPaBUIAMHU
HoMmeHKsatypel [UPAC.
39 PuU3nYeCKue U XUMUYECKUE [logTBEepkaTe  CBOM  IPOTHO3  XMMHUYECKUX
CBOMCTBA alleTUIIEHOBBIX CBOMCTB QJIKHHOB PEaKUUSIMU MPUCOETUHEHUS,
YIJI1€BOA0POJIOB BBIJICIISITH UX OCOOCHHOCTH.
40 [IprumeHeHne roMoNoroB Hcnonb30BaTe  3aKOHOMEPHOCTH  IPOTEKAHUSA

anerwieHa. [lonumeps! Ha

peakiuil mpucoeAMHeHus (MPaBUiIo DIIbTEKOBA).
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OCHOBE aIleTUJIEHA.
Bunwnnanernien

YcraHaBNIMBaTh B3aMMOCBS3b MEXAY CTPOCHHEM
MOJIEKYJIBI ~ QUETWIEHA W  €ro  KUCIOTHBIMH
CBOWCTBaMU.

XapaKkTepu30BaTh PEAKIMU OKHCIICHUS: TOpPEHUE,
B3aUMOJEHCTBHE aneTuieHa ¢ pactBopoM KMnQOg.

4. ApomaTuyeckKkue
YIJeBOJAOPOAbI

6,8,9,10

41 ApEHBI: CTPOCHHUE MOJICKYII, XapakTepu3oBaTh O€H30J KaK MPEICTaBUTENS
TOMOJIOTUYECKUN PsiJl, U30OMEPUS apeHOB U OCOOCHHOCTU JJICKTPOHHOTO CTPOEHUS
MOJIEKYJIbI O€H30J1a U IOy TOPHOM CBSI3H.
OnuchiBaTh U30MEPHUIO B3aUMHOT'O PACTIOJIOKEHUS
3aMecTHUTeNel B OEH30IbHOM KOJIBIIE.
3anuceiBaTh (OPMYJIBI H30MEPOB W TOMOJIOTOB
OeH301a U HA3bIBATh MX
42 | Cnoco6bl osryueHust OeH3omna u Paznmuuate #  omuMChIBaTH  MPOMBIIIJICHHBIC
€ro roOMOJIOrOB U J1a00paToOpHbIE CIIOCOOBI MOTyUeHUs OeH307a.
OcyiecTBisATh MEPEHOC 3HaHWK 00 alKkuHaxX Ha
apeHbl Ha IpUMepe peakiuu 3eJIMHCKOTO
43 dusnyecKkrue CBOMCTBA apEHOB. XapakTepu3oBaTh GU3NIECKUE CBOMCTBA OCH30IA.
Peakiuu anekTpopuiabHOTO YcranaBiauBaTh B3aMMOCBSI3b MEXITY
3aMEIICHUS K UX MEXaHU3M. AJIEKTPOHHBIM  CTPOEHHUEM MOJEKylbl OeH3oia
Peakmuu npucoennHeHUS U €T0 PEaKIMOHHON CIIOCOOHOCTHIO.
[IporHo3upoBaTh THUIIBI XUMHYECKUX PEAKLIHM,
XapaKTepU3yMuX OEH30J, U KOHKPETU3UPOBATH
uX MMpUMEpamu.
HaGmronate AEMOHCTPAIMOHHBIA  AKCIIEPUMEHT
¥ JICNIaTh BBIBOJIBI HA €T0 OCHOBE
44 | Tonyon, kKak ToMoJIOT O€H30J1a.
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Oco0EHHOCTH XUMHYECKHX
CBOMCTB aJIKHJIOCH30JIOB.
OpHeHTaHTBI IEPBOTO B BTOPOTO

pona

45

B3aumHoe BiMsiHME aTOMOB B
MOJIEKYJIaX aJIKMIOEH30JI0B Ha
IIpUMEPE PEAKIUU 3aMEILICHUS.

Peaxuuu oxucnenus.
IIprMmeHeHune apeHOB Ha OCHOBE
UX CBOMCTB

46

BrinmosiHeHue TeCTOBBIX 3aJaHUMN
Y PEIICHUE 3a/1a4 Ha BBIBO/JI
dbopmys yriieBo10pOI0B
pAa3JIUYHBIX KJIACCOB

47

Pemenue paC‘IéTHLIX 3aJa4 Ha
OCHOBE CBOMCTB yYrjieBoaopoaon
Pa3JINIHBIX KJIACCOB

48

BrinonHenue ynpaxHeHUN Ha
YCTAaHOBJICHUE TEHETUYECKOU
CBSI3U MEXK]y KJIacCaMHU
YIJI€BOJIOPOJIOB

BbInoaHATE TECTHI U YHOpaXHCHHA, pCIIaTh 3aJa4un
IIO0 TEMC.

HpOBOI[I/ITB OLCHKY COOCTBEHHBIX I[OCTI/I)KCHI/Iﬁ
B YCBOCHHUU TCMBI.

KOppCKTHpOBaTB CBOM 3HAaHHUA B COOTBCTCTBHUH
C INIAaHUPYCMBIM PE3YJIbTATOM

49

Kountpoabnast padora 2 o
temaM «lIpenenbHbie
YTJIEBOAOPOIBDY,
«HenpenenbHbie
YTIIEBOJIOPOJIB», K APEHBI»

5. IlpupoaHble HCTOYHUKH
YIJ1€BOOPOAOB

6,7,10

50

IIpupoaHbIl ra3 U MONMYTHHIN

OnuchiBaTh NPUPOAHBIM Ta3 KAaK €CTECTBEHHYIO
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He(TAHOH ra3

CMECH YIJIEBOAOPOIOB.

Pa3nuuaTe npuponHBII M TOMYTHBIA He(TIHBIE
rassl.

XapakTepu3oBaTh COCTAB MOIMYTHBIX HEPTAHBIX
ra3oB U UX (ppakuuu.

o1 Hed1b, kak npupoaHbIi Xapakrepu3oBaTh (hU3MUECKUE CBOMCTBA HEPTH U
HWCTOYHHUK YIJIEBOJIOPOJIOB, €€ OIIUCHIBATh €€ COCTaB.
COCTaB M (PU3NYECKUE CBOMCTBA ApryMEeHTHPOBATh poJTb yTJIEBOJ0POJIOB
B MEXIYHAPOJIHOM COTPYJIHUYECTBE M SKOHOMHKE
Poccun u HEOOXOAMMOCTH COOJIOJIGHUS HOPM
IKOJIOTUIECKON 0€301acHOCTH pu
TPAHCTIOPTUPOBKE Ta3a, HeYTH U HE(YTEIPOTYKTOB
52 Kpekunr HeTenpoayKkToB: YcraHaBIMBaTh BHYTPUIIPEAMETHBIC CBS3H MEXKIY
TEPMHUYECKHUH, KaTaTUTHUYECKH, U3y4aeMbIM M HM3YyYEHHBIM y4E€OHBIM MaTEpHAIOM
TUAPOKPEKUHT Ha npuMepe CIoco0oB MIPOMBITIIEHHON
53 Pudopmunr. Hukmuzamusi. nepepabotku  HehpTH U HEPTENPOIYKTOB
Apomartuzanusi. JleToHaimoHHas ¥ CII0OCO0aMU TIOJTyYEHHUS aJIKaHOB
CTOMKOCTh OeH3nuHa. OKTaHOBOE YcranaBiauBaTh B3aMMOCBSI3b MEXTY
YHUCIIO0 bu3rUecCKUMHU CBOWCTBAMU KOMIIOHEHTOB HE(TH
o4 VYronbs. KokcoBanue u ero U criocobamu e€ mepepadoTKH.

MPOJYKTHI: KOKC,
KaMEHHOYTOJIbHAsI CMOJIa,
HaJICMOJIbHAS BOJIa, KOKCOBBIN
ra3. ['a3udukanms yrus.
Bonasnoi raz. Kataantuueckoe
TUJIPUPOBAHUE YTIIS

XapakTepu3oBaThb peKTU(PUKAINIO HEPTH, KPEKUHT
HE(PTENPONYKTOB U PUGOPMHUHT. Y CTaHABIMBATH
B3aMMOCBSI3b MEXKITY Oounomnoruen
(KaMEHHOYTOJIbHBI MIEPUO.) u XUMHUEN
(KaMEeHHBIN YTOJIb U €ro epepadoTka).
XapakTepu30BaTh KOKCOBaHWE KaMEHHOTO YIS U
€ro TMPOMYKTHI: KOKC, KaMEHHOYTOJbHAas CMOJa,
HAJICMOJIbHAS BOJIa, KOKCOBBIH ra3.
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P ACKpbIBATh 3HAYCHHUC KOKCa W  IPOJAYKTOB
KOKCOBAaHM B HAPpOJHOM XO35IMCTBE

6. T'mapokcuwiconepxamue 19 6,8,10
opraHnvyecKHe BelecTBa
55 CnupTsl: Knaccupukanus u 1 OnpenensaTe  OPUHAIJIEKHOCTh  OPraHUYECKUX
CTpOCHUE COCIMHEHUN K ONPENCIEHHOMY KJIacCy CIUPTOB U
WX KOHKPETHOM T'PYIIIE.
XapakTepu30BaTh IEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTpoeHUue (YyHKIIMOHATLHON
TUAPOKCUIILHOM TPYIITIHI.
56 I"'omomnoruueckuit psij 1 XapakTepu3oBaTh TOMOJIOTHYECKU pan
peIeIbHBIX OJTHOATOMHBIX QJIKAHOJIOB M BBIBOJUTH UX OOIIYI0 GOpMYITy.
CIIUPTOB [IporHo3upoBaTh H30MEPHUIO ATKAHOJIOB HA OCHOBE
S7 Nzomepus (TiosioxeHust 1 aHaJgM3a WX MOJIEKYJl M  KOHKPETHU3HPOBAThH
(GYHKIIMOHAIBHON TPYIIIIBI, IpUMEPAMH.
yIIEPOIHOTO CKETeTa, 3anuceiBaTh (POPMYIIBI  AIKAHOJIOB Pa3IUUYHOTO
MEXKKJIacCoBasi) © HOMEHKJIATypa CTPOGHHMS W Ha3plBaTb MX B COOTBETCTBUU
AJIKaHOJIOB ¢ npaBunaMu HoMeHkIaTypsl [UPAC
58 | CrocoOsI mosTydeHus aJKaHOJIOB 1 XapakTepu3oBaTh MPOMBIIIJICHHBIC
1 1a00paTOPHBIC CIIOCOOBI OJYICHUS CITUPTOB.
3HaTh crMOcoObl TONy4YeHHs] Hanbosee 3HAYMMBIX
AJIKAHOJIOB
59 | dusnyeckue CBOWCTBA CIIUPTOB. 1
Bonopoanas cBasb. [Iporuos
PEaKIIMOHHOM CITIOCOOHOCTH
MpeAeabHbIX OAHOATOMHBIX
CIIUPTOB
60 | Xumudeckue CBONCTBA CITUPTOB 1 YcranaBinuBaTh B3aUMOCBSI3b MEXIY
61 [IpumeHnenne cnupToB. 1 MEKXMOJICKYJIIPHOM ~ BOJOPOJHOM  CBSA3BIO  C
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OTI[GJ'IBHBIG MNpCACTAaBUTCIIN
AJIKaHOJIOB

(bU3HYECKUM CBOMCTBAMU CITUPTOB.

Jlenatb BBIBOJBI O 3aKOHOMEPHOCTSIX HM3MEHEHUS
(U3HYECKNX CBOWCTB B TOMOJIOTHYECKOM DSy
aJIKaHOJIOB.

XapakTepu3oBarh 00IIME U OCOOCHHBIE CBOMCTBA
aJIKaHOJIOB.

OnuceiBaTh MEXaHHW3M PEaKIUU HYKICOPHUIHHOTO
3aMEIICHHSI.

62 | AtomHOCTH CIPTOB. | TMKOIH U YcTaHaBnuBaTh B3aUMOCBSI3b MEXIY CBOWCTBaMHU
riuiepunsl. M3omepus, CIIUPTOB M UX MPUMEHEHHUEM.
HOMEHKJIATypa ¥ MOTy4YCHHE ApryMEeHTHPOBATH CBOIO yOeXKTEHHOCTH
MHOTOATOMHBIX CITHPTOB B NIaryOHBIX MOCIIEACTBHSIX AJTKOTOJIN3MA
63 Oco0eHHOCTH XUMHYECKUX KnaccudunmpoBate  coupThl 1O  NPUHLHUITY
CBOWMCTB MHOTOQTOMHBIX aTOMHOCTH.
cnupToB. KadecTBeHHas peakius [Iporao3upoBathb BUJIBI N30MEpUHU IS
Ha MHOTOATOMHBIE CITUPTHI MHOTOATOMHBIX CIUPTOB Ha OCHOBE COCTaBa WX
MOJIEKYJI U Ha3bIBaTh HX.
YcTaHaBIuBaTh B3aUMOCBSI3U MEKY TOJTyUEHUEM,
CBOWCTBAaMH W TIPUMEHEHHEM MHOTOATOMHBIX
CIUPTOB: STUJIICHIITMKOJIS U TIUICPUHA.
Pacrio3HaBaTh MHOTOATOMHBIE CITUPTHI C TIOMOIIIBIO
KaYeCTBCHHOW PEAKIIUH.
64 Nuctpykrax no Th. Cobmonath mpaBuiia TEXHUKH O€30MaCHOCTU TPH
IIpakTnyeckas pabore Cc  7mabopaTOpHBIM  O0OpYIOBaHUEM,

padora 3 «MccrnenoBanue
CBOWCTB CIIUPTOB»

HarpeBaTeNbHBIMU  TPHOOpPaMH, XUMHYECKUMU
peakTMBaMH.  DKOHOMHO M  JKOJOTHMYECKHU
TPaMOTHO 00PAIIATHCS C HUMH.

HccnenoBaTh CBOMCTBA OPTraHUYECKUX BEIIECTB.
Habntonate XxuMudeckue siBIEHUsI U (PUKCUPOBATh
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pe3yJIbTaThI HaOII0ACHUI. DopmynupoBaTh
BBIBOJIBI HA X OCHOBE

65 CocTaB u CTpoeHUE MOJIEKYJIbI Paznmuuate  cnuptel U (eHONBI,  OJHO-,
¢denosna. ATOMHOCTH (DEHOJOB. JByXaTOMHBIE U T. . (PEHOJIBI.
["'oMonoruueckuit psiz, usoMepus 3anuchiBaTh UX GOPMYIIBI U HA3BIBATh (PEHOIIBI.
1 HOMEHKJIaTypa (eHOJIOB Xapaktepu3oBaTh TOMOJIOTUYECKUN pan
66 | CnocoOsl nomyyeHus ¢peHona: u3 OJIHOATOMHBIX (PEHOJIOB.
KaMEHHOYTOJIbHOM CMOJIbI, VYcraHaBnuBaTh IEHETHMYECKYHO CBA3b  MEXKAY
KyMOJIbHBIN CIIOCO0, U3 KJIaCCaMU HEOPraHWYECKUX COeTMHEHHUI Ha OCHOBE
rajioreHapeHoOB U METOJIOM croco0oB noaydeHus heHosna
IEJIOYHOTO TJ1aBa
67 du3ndeckne 1 XUMUIECKUE XapakTepu3oBaTh XMMUYECKHE CBOWCTBA (eHosa
CBOICTBA (hEeHOJIOB HAa OCHOBE COCTaBa U CTPOCHHS €ro MOJIEKYJIBI U
68 | Xumuueckue cBoMcTBa (peHomA: B3aMMHOTO BJIMSIHUSI aTOMOB B HEH.
KHCJIOTHBIE CBOICTBA, OnuchIBaTh peaxkuuu AIIEKTPOPUIBHOTO
okucienue. KauectBeHHble 3aMeleHus B OEH30IbHOM KOJIbLIE.
peaxkuuu Ha peHoun YcTranaBnuBath 3aBHCHUMOCTh MEXITY
OpUMEHEHUEM (eHoJIa U €ro CBOMCTBAMHU.
HaGmromate W ONMMCHIBaTH JAEMOHCTPAIlMOHHBIN
HKCHEPUMEHT
69 | BrimoaHeHHe TECTOBBIX 3a/laHUM BbINOTHATE TECTHI U YIPAaKHEHUS, pelIaTh 3a/1auu
U pelIeHHe 3a/1a4 Ha BBIBOJI 110 TEME.
GopMys ciUpTOB [IpoBoUTH OLIEHKY COOCTBEHHBIX NOCTHXKEHHUH B
70 Pemenne pacuéTHbIX 3a1a4 Ha YCBOCHHH TEMBI.

OCHOBE CBOMCTB CUPTOB (OIHO-
1 MHOTOATOMHBIX) U (DEHOJIOB.
BrinosiHeHne ynpaxHEHUN Ha
YCTAHOBJIEHHE TEHETUYECKOU

CBSI3U MEXK]y KJIacCaMHU

KoppektupoBaTh CBOM 3HAHUSA B COOTBETCTBUH C
IJTAHUPYEMBIM PE3YJIbTATOM
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YIIIEBOAOPOJOB U
TUAPOKCUICOAEPIKALLIUX
OPraHUYECKUX COCTMHECHUN

71 BrlnonHenne ynpaxHeHH Ha
YCTAHOBJICHUE T€HETUYECKOUN
CBSI3M MEX]y KJaccaMu
yIJI€BOA0POJIOB U
TUAPOKCUIICOIEP KAIINX
OpraHUYeCcKUX COeAMHEHUHN
72 IToaroToBKa K KOHTPOJBHOU
pabote
73 KonTpoabnast padora 3 no
teme «CnupThl U (EHOJIBI»
7. Adpaeruabl ¥ KeTOHBI 6,7,8,10
74 Anbaerupl — KapOOHUITIBHBIE OnuceiBaTh COCTaB M CTPOCHUE  MOJEKYJ
OpraHUYECKUE COEAUHEHUS. aNbJETUIOB.
DIEKTPOHHOE CTPOCHUE Paznuuate  kapOOHWIBHYIO W albJCTHIHYIO
KapOOHUILHOMN ajIbJeTUIHOM TPYIIIBL.
rpynrbl. ['OMOJOTHYECKUN psif XapaKTepru3oBaTh TOMOJIOTUYECKU psn
anbJAETHIOB, UX U30MEPUS U anbJAETUIIOB.
HOMEHKJIaTypa [IporHo3upoBaTh  HM30MEPUIO  ANBAETUIOB  Ha
OCHOBE aHaju3a UX MOJEKYJ U KOHKPETU3UPOBATh
IpUMEpPaMH.
3anuceiBaTh (POPMYIBI albIETHAOB U JaBaTh UM
Ha3BaHUSA B  COOTBETCTBUM C  IPaBUIAMHU
HoMmeHkiarypel [UPAC
75 Crioco6bl IoTy4eHHSI XapaKkTepu30BaTh OCHOBHbBIE CIOCOOBI MOTYyYECHHS

anbaernnoB. MHCTpyKTax Mo
Th. JlabopaTopHasi padora

AJIbACTHUA0B.
YcranaBnuBaTh ICHCTHYCCKYIO CBA3b  MCXKIAY
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«ITonmyuenue ykcycHOTO
albJCTUIAa OKUCICHUEM

cuypramMmi M aJbACTrHIaMM,  YriICBOAOPOAaAMH
n aapacrugamMu, alKMHaMH1 U aJIbACTUIaMU.

ATaHOJIa» [IpoBoaAUTE TaOOPATOPHBIE OTBITHI
¢ COOJIIOJIEHNEM TMPABUJI TEXHUKU O€30MaCHOCTH U
9KOJIOTUYECKU rPaMOTHOTO oOpaiieHus
¢ 000py/IOBaHHEM U PEAKTHBAMU.
76 CgoiicTBa U IPUMEHEHUE XapakTepu3oBath XUMUYECKHUE CBOMCTBa
anpaernnoB. MHCTpyKTax mo albJICTUJIOB HAa OCHOBE COCTaBa M CTPOCHUS HUX
Tb. JIabopaTopHasi padora MOJIEKYJIL.
«O3HaKOMJIEHUE C (PUBHYECKUMHU [TpoBoaAUTE TaOOPATOPHBIE OTBITHI
CBOMCTBaMU ajIbJCTHI0B C cOOJIIOZICHUEM TIPaBUJI TEXHUKH OE30MacCHOCTH U
(ameTanbpaeTHI U BOIHBIN IKOJIOTUYECKHU IPaMOTHOTO oOparieHus
pacTBop (hopmasbIeruaa ¢ 000py/I0BaHHEM U PEAKTHBAMHU.
77 CRoiicTBa U IPUMEHEHUE HaGmronate xumudeckue siBICHHUS U (PUKCUPOBATH
anbaernaoB. MHCTpyKTax Mo pe3yabTaThl HAOJIOICHU. dopMynHpoBaTh
Thb. JIabopaTopHas padora BBIBOJIBI HA X OCHOBE
«Peaxnus «cepeOpsHOTO
3epkanay. Peakuus ¢
rugpokcuaom meau(ll) mpu
HarpeBaHUM»
78 | KeToHBI: TOMOJIOTUYECKH PS/I, Paznuuate anbaernipl 1 N30MEPHBIE UM KETOHBI.
M30MEpHsI U HOMEHKIIATypa XapakTepu30BaTh TOMOJIOTUYECKUH Psifi KETOHOB.
79 CriocoObl TOTy4YeHUS KETOHOB. [IporHo3upoBaTh BHUABI HU30MEPHUM Ha OCHOBE

du3nyecKue CBOMCTBA KETOHOB.
HNucTpykrax no Th.
JlabopaTopHas pab6ora
«OTHOIIIEHHE alIETOHA K BOJE.
AILIETOH KaK OpraHU4eCKUM
pacTBOPUTETB)

COCTaBa KETOHOB.

OnuceiBaTh CMOCOOBI TOJNYYCHHUS] KETOHOB WU Ha
ATOM OCHOBE YCTaHABJIMBATH '€HETHUYECKYIO CBSI3b
MEXKJy KJIAaCCaMHU OPraHUYECKUX COCIUHECHUMN.
3anuceiBaTh (POPMYNBI KETOHOB U JaBaTh UM
Ha3BaHUs B  COOTBETCTBHUM C  IpPaBUJIAMH




43

HomeHKsatypsl [lUPAC.

80 XUMHUYECKUE CBOMCTBA 1 XapakTepu3oBarh (U3UYECKHE U XUMUUYECKHUE
CBOMCTBAa KETOHOB Ha OCHOBE COCTaBa M CTPOCHUS
UX MOJICKYL.
[IpoBOAUTH Ta0OPATOPHBIEC OTIBITHI
C COOIIO/IEHNEM TPaBHII TEXHUKH OE30MacHOCTU U
9KOJIOTUYECKHU IPaMOTHOTO oOpareHus
¢ 000pyTIOBaHHEM U PEAKTHUBAMHU.
Habmogath XuMudeckue siBJICHHUS U (UKCUPOBATH
pe3ynbTaThl HAOJIIOICHU. DopmynupoBaTh
BBIBOJIbI HA X OCHOBE
81 Nuctpykrax no Th. 1 Cobunronath mpaBuia TEXHUKH O€30MaCHOCTU MPH
IIpakTuyeckas pabore ¢  yabopaTOpHBIM  0OOpYJAOBaHUEM,
padora 4 «MccnenoBanue HarpeBaTeNbHbBIMU  TpHOOpPaMH, XUMHYECKUMU
CBOICTB aJIbJIETUIOB U KETOHOB) peakTuBaMH.  ODKOHOMHO ¥ JKOJOTHYECKU
I'PaMOTHO OOpaIaThCsi C HUMHU.
HccnenoBath CBOMCTBA OPraHUYECKUX BEIIECTB.
82 BrinonHenue yrpaxHeHHM 1
«llenmouyku mpeBpaleHu»
8. KapOoHoBble KHCJIOTHI U | 22 6,7,8
UX NPOU3BOIHbIE
83 KapOoHOBBIE KHCIIOTHI: 1 OnuceIBaTh CTPOCHHUE KapOOKCHUIBHON TPYIIIHI.
KJ1accu(UKaIus U CTpOCHUE KnaccudummpoBaTte KapOOHOBBIE KHCIOTHI IO
IpUpOJE YIIEBOJOPOAHOTO pajauKaia, MO YUCTY
KapOOKCHIIBHBIX TPYIIIL.
XapakTepu3oBaTh  HAXOXKJICHHE  KapOOHOBBIX
KUCJIOT B IPUPOJE M UX OMOJIOTHYECKYIO POJIb
84 [IpenenbHbIE OTHOOCHOBHBIE 1 XapakTtepu3oBaTh TOMOJIOTHYECKU pan

KapOOHOBBIE KUCIIOTHI

MMPCaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT.
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YcraHaBnIMBaTh 3aBUCUMOCTb MEXKIY UX COCTABOM
U QU3HYECKUMH CBOMCTBAMHU.

CBa3bIBATh  MEXMOJIEKYJIPHYIO  BOJOPOJIHYIO
CBAA3b C (PU3MUECKUM CBOMCTBAMU KHUCIIOT.

85 Cnoco0bI moTy4eHust XapakTepu3oBaTh OOIIME M OCOOCHHBIE CIOCOOBI
KapOOHOBBIX KUCJIOT NOJIy4eHHsI KApOOHOBBIX KHCIIOT.
86 CniocoObl osTy4eHusl VYcraHaBnuBaTh IEHETHMYECKYIO CBA3b  MEXKAY
KapOOHOBBIX KUCIIOT KapOOHOBBIMU KHUCJIOTaMH W JIPYTUMHU KJlaccaMu
OPraHUYeCKUX COCTMHCHUHN
87 du3nuecKue CBOMCTBA [IporuosupoBath XUMUYECKUE CBOMCTBA
KapOOHOBBIX KUCIIOT. KapOOHOBBIX  KHCJIOT Ha OCHOBE COCTaBa
NucTpykrax no Th. U CTPOCHUS UX MOJIEKYIL.
JlabopaTopHas padora [TonTBepxkaaTh 3TH NPOTHO3BI XapaKTEPUCTHUKOMN
«O3HaKOMJIEHUE C PUBHUYECKUMHU o0mUX ¥ OCOOEHHBIX CBOMCTB KapOOHOBBIX
CBOMCTBaMHU HEKOTOPBIX KHCJIOT.
IpEAEIbHBIX OTHOOCHOBHBIX [IpoBOoAUTH nabopaTopHbIe OTIBITHI
KHUCJIOT: MyPaBbUHOM, YKCYCHOM, C COOIOJIEHNEM TIPaBUJI TEXHUKH O€30MacCHOCTHU
MacisiHol. OTHOLIEHNE Y DKOJIOTUYECKHU rPaMOTHOTO oOparieHus
Pa3JIMYHBIX KUCIOT K BOJE» ¢ 000pyZOBaHHEM U pEaKTHBAMHU.
88 | Xumuueckue CBOMCTBA KHUCIOT. Habmronats XxumMuueckue siBICHUS U (PUKCUPOBATH
HNuctpykrax no Th. pe3ynbTaThl HAOJIIOICHUIA. DopMyJIMPOBATH
JlabopaTopHas pa6ora BBIBOJIBI HA X OCHOBE
«B3anmoiencTBue pacTBopa
YKCYCHOM KMCJIOTBI: C METAJIJIOM,
C OKCHJIOM MeTajuia, C
TUAPOKCUAOM METaa, C
COJIBIO»
89 Baxueiimue npeacraButenu KnaccudummpoBaTte KapOOHOBBIE KHCIOTHI T10

Kap6OHOBBIX KHCJIOT U UX

Pa3INYHbBIM OCHOBAHUWAM.
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MIPUMEHEHUE HaspiBaTh TmpeacTaBUTENC OCHOBHBIX  TPYIII
90 Baxxuelimue npeacTaBuTenu KapOOHOBBIX KHCIIOT, 3alUCBhIBaTh HUX (POPMYIIbI,
KapOOHOBBIX KHUCJIOT U UX XapaKTepH30BaTh CBOWCTBA, CIIOCOOBI MOTYYCHHUS U
IPUMCHCHHE pUMEHEHHE.
91 Conu kapOOHOBBIX KHCIIOT XapakTepu3oBaTh CHOCOOBI  MOJYYECHHS u
92 Mpeuta XUMHUYECKHE CBOMCTBA coJiel KapOOHOBBIX KHUCIIOT.
OnuceiBaTh MbIJa KaK HATPHEBBIC W KaJIMCBBIC
COJIM KUPHBIX KAPOOHOBBIX KHCIIOT.

93 | Cnoxnbie 3¢upsr. MTHCTpyKTaX XapakTepuzoBaTh  CTPOEHHE,  HOMEHKIATYpY,

no Th. JIabopaTopHasi padora HU30MEPHUIO CIIOKHBIX I(UPOB.
«O3HaKoMIIeHUE ¢ 00pa3IaMu OnuceiBaTh (U3UYECKUE CBOMCTBA M CIIOCOOBI

CJIOKHBIX 3¢upoB. OTHOIIICHUE TIOJTyYEHUSI CIIOKHBIX A(OUPOB.
CJIOXHBIX 3(UPOB K BOJIC U [TporHo3upoBaTh XMMHYECKUE CBOMCTBA CJIOMHBIX
OpraHUYeCcKUM BelIeCTBaM 3(HUPOB U KOHKPETU3UPOBATH MPOTHO3 PEAKIUSIMU

(xpacurensim). BoiBenenue THJIPOJIN3a U TOPEHUS.
’KUPHOTO TMATHA C TTOMOIIBIO YcranaBnuBaTh B3aMMOCBSI3b MEXKIY CBONCTBAMU
CJIO’KHOTO 3upar ¥ IPUMEHEHHEM CJIOKHBIX 3(HPOB.
94 | CnocoOsl MOMyYeHHS CI0KHBIX Habmronats XxumMuueckue siBICHUS U (PUKCUPOBATH
2(upoB. XMMUIECKHUE CBOMCTBA pe3ynbTaThl HAOJIOICHU. DopMyIIHMPOBATH
95 | XKuphl, ux cTpoeHHEe U CBOMCTBA: BBIBOJIbI HA UX OCHOBE

OMBUIEHUE, THIPUPOBAHUE
PaCTUTENBHBIX KUPOB.
buonornueckast poJib JKUpPOB.
HNucTpykrax no Th.
JlabopaTopHas pab6ora
«PacTBOPUMOCTH KMPOB B BOJIE
Y OPTraHUYECKUX
pactBopuTENAX». Bocku

XapakTepru3oBaTh COCTAB U CTPOEHUE BOCKOB U
KHPOB.

Ha ocHOBe cocTaBa npeacka3biBaTb XUMUYECKUE
CBOMCTBA U KOHKPETU3UPOBATH TPOTHO3
BAKHEUIIMMU PEAKIUAMU: OMBLICHHUS,
TUJPUPOBAHUS PACTUTEIBHBIX KUPOB.
YcraHaBIMBaTh MEKIPEIMETHBIE CBSA3U MEXKIY
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XUMHEN 1 OHOIOruei.
PackpbiBaTh criocoObl 3aMEHBI )KUPOB B TEXHUKE
HEINUIIEBbIM CBIPbEM

96 Wuctpykrax no Th. Cobunronath mpaBuia TEXHUKH O€30MacCHOCTU MpPH
IIpakTHyeckas padora 5 pabore ¢  nabopaTOpHbIM  00OPYIOBAaHHEM,
«HccnenoBanue CBOMCTB HarpeBaTelbHbIMU  TpUOOpaMH, XUMHYECKUMU
KapOOHOBBIX KUCJIOT U UX peakTMBaMH.  DKOHOMHO M  DJKOJOTHYECKHU
IPOU3BOHBIX) TPaMOTHO 00pAIIaThCsl C HUMH.
HccnenoBath CBOMCTBA OPraHUYECKUX BELIECTB.
Ha6nronate xumMudeckue siBieHUss U (PUKCUPOBATH
pe3yIbTaThI
97 | BeimosiHEeHHE TECTOBBIX 3aJlaHUIM BrINonHATh TECTH U yIpaXKHEHUS, PelIaTh 3a/1aun
98 Pemenue 3a1a4 Ha BBIBOJ 10 TEME.
dbopmys aabAETHI0B, KETOHOB, [IpoBOANTE OIIEHKY COOCTBEHHBIX JOCTHXKCHUI
KapOOHOBBIX KUCIIOT, CIOKHBIX B YCBOCHUHU TEMBL.
7¢hupoB KoppektupoBath CBOM 3HaHUA B COOTBETCTBUU
99 Peurenne pacu€THbIX 3a7a4 Ha C IJIAaHUPYEMBIM PE3yJIbTATOM
OCHOBE CBOMCTB albJCTH/IOB,
KETOHOB, KAPOOHOBBIX KHCIIOT,
CJIOKHBIX 2(HUPOB U )KHUPOB
100 | BemonHeHUE yIpakKHEHUN Ha
YCTaHOBJIEHUE TEHETUYECKOU
CBSI3U MEXK]y KJIacCaMHU
YIII€BOJIOPOJIOB
U KHCIIOPOJICOEPKAIIUX
OPraHUYE€CKUX COCTMHEHU N
101 KounTpoabnast padora 4 no

TeMaM «AJbJIETUIBI U KETOHBDY,
«KapOoHOBBIE KUCIIOTHI U UX
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IIPONU3BOAHBIC)

9. YrueBoabl 10
102 YTrieBoibl: CTpPOCHUE U 1 Xapaktepu3oBaTh COCTaB YIJIEBOJIOB
KJIaccupuKaIus. U KJacCU(UIUPOBATh  HMX 1O  Pa3JIUIHBIM
Monocaxapuabl. OnTHYeCKUE MpU3HAKaM: 110 OTHOIIECHUI0 K THIPOJU3Y, II0
M30MEephl MOHOCaXapHUIOB COJIepKaHUI0 KapOOHWJIBHOW TPYIIBI, TO YHCITY
aTOMOB yTJIepO/a.
3anuceiBaTh (OPMYIBI YIJICBOJOB W YpaBHEHUS
TUAPOJIN3A.
YcTaHaBIMBaTh MEKIIPEAMETHBIC CBS3U  MEXKIY
XUMHUEN U OUOJIOTHEH.
HabGmronath XMMHYECKHE SBIICHUS M (PUKCHUPOBATH
pE3yJIbTAThHI
103 Pu6o3a u gezoxcupubdo3a Kak 1 XapakTepu3oBaTh ONTUYECKHE HM30MEPBI  Kak
npencraBurenu D-neHTo3. CJIEICTBHE HAJIM4YMUS B MOJIEKYJIE MOHOCAXapuI0B
CtpoeHue ux MOJIEKYJ U ACCUMETPUYHOTO aTOMa YTJIepo/ia.
Ouonoruyeckas poJib Paznuuate MmoHocaxapuasl L- u D-psina.
OTpaxkaTh CTpPOEHHE MOJIEKYJ MOHOCAXapHua0B
¢ momoIbio popmyn duriepa.
Paznuuate pubo3y m ae30kcupubO03y MO COCTaBy,
CTPOEHUIO U OMOJIOTHYECKON POJIU
104 CrpoeHune MOJEKYJIbI U 1 XapakTepu3oBaTh ONTUUYECKUE U30MEPHI TIIFOKO3bI
¢dusznyeckre CBOWCTBA TITIOKO3BI. KaKk  CIEICTBUE  Hagu4uss B MOJICKYJe
[Huknuyeckue GOpMBI TITIOKO3BI MOHOCaXapHI0B ACUMMETPUYHOTO aToMa
U UX OTPAKEHUE C TTOMOIIHIO yriaepoza.
dbopmyn Xeyopca. Paznmuuars rekco3sl D-psnga mis o- U [-TIOKO3HIL.
105 Tayromepus Kak pe3yJsibTaT 1 OTpaxaTh CTpPOEHHE MOJEKYJI MOHOCAXapHJOB

paBHOBECHS B pacTBOPE

T'JIFOKO3BbI. HonyquHe I''TFOKO3BI.

¢ momoibio popmyn Xeyopca.
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DOTOCUHTES Paznuuate rTM0KO3y U (PYKTO3y MO COCTaBy,
106 XHWMHUYECKHAE CBOMCTBA. CTPOEHUIO U OMOJIOTMYECKON POIU
Nuctpykrax no Th.
JlaboparopHas padora
«O3HaKOMJIEHUE C (PUBHYECKUMHU
CBOMCTBAaMH TJIFOKO3BI.
BzaumoenicTBUE TIIIOKO3BI C
ruapokcugom meau(ll) mpu
KOMHATHOW TeMIIepaType U npu
HarpeBaHum»
107 | Hucaxapuabl. UHCTpyKTaX MO XapakTtepu3oBaTh CTpOCHHUE MOJIEKYJI
Tb. JlabopaTopHasi padora JMCAXapyu/iOB M 3alUCHIBATh YPaBHEHUS PEaKIUi
«KUCIIOTHBIN TUIPOIN3 TUJIPOJIN3A.
caxapo3b» Paznuuats caxapo3bl, MaJbTO3bl W JIAKTO3Y IO
COCTaBY, CTPOCHHUIO ¥ OUOJIOTUYECKON POJIH.
OnuceIBaTh IPOMBIIIJIEHHOE MIPOU3BOJICTBO
caxapo3bl U3 CaxapHOW CBEKIIBI
108 [Tomucaxapuasl. Kpaxmanr. XapaKkTepru3oBaTb COCTaB M CTPOEHHE Kpaxmalna
Nuctpykrax no Th. KaK IMPOAYKTa pEaKUUU MOJUKOHJICHCAUUU -
JlaGoparopHasi padora IJIIOKO3bl, XMMHUYECKHE CBOWMCTBa Kpaxmasa.
«KauecTBeHHas peakius Ha OnuceiBaTh TE€OMETPUIO MOJUMEPHBIX  LIETEH
Kpaxmai Kpaxmara.
3anuceiBaTh YpaBHEHUE CTYNEHYATOTO TUAPOJIU3a
Kpaxmara.
UnentudunupoBaTh  Kpaxmail €  TOMOIIBIO
KAa4eCTBEHHOM PEaKIUU
109 | Lenmrono3a. MacTpykrax mo Th. OnuceiBaTh CTPOCHHE TMOJUMEPHOW  ILIETIOYKHU

JlabopaTopHas pab6ora
«O3HaKOMJIEHUE C KOJUIEKIIUEN

MOJICKYJIbI HOCJUIIOJIO3bI, KaK IIPOAYKTa PCaKIUU
IMOJIMKOHACHCAIIN ,B-FJ'HOKOBI)I.
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BOJIOKOH)»

XapakTepu3oBaTh XUMHUYECKUE CBOWCTBA
LEJUIIOJIO03bl, €€ HAaXO0XKIEHUE B NPUPOAE U
OMOJIOTUYECKYIO POJIb.

CpaBHUBaTh KpaxMall U LIEJUTIOI03Y

110 Nuctpykrax no Th. 1 Cobumronath mpaBuia TEXHUKH O€30MaCHOCTU MpPH
IIpakTuueckas padora 6 pabore ¢  JabopaTOpHbIM  00OPYIOBAaHHEM,
«MccnenoBanue CBOMCTB HarpeBaTeIbHBIMU  OpHOOpaMU, XUMHUYECKUMU
YTJIEBO/IOB) peakTMBaMH.  ODKOHOMHO M  DJKOJOTHYECKHU
TPaMOTHO 00pAIIaThCsl C HUMH.
HccnenoBath CBOMCTBA OPraHUYECKUX BELIECTB.
HaGmronate xumudeckue siBICHUS U (DUKCUPOBATH
pe3yIbTaThI
111 Kontpoabhas pa6ora 5 no 1
TeMe «YTJIeBOJIbI»
10.A30Tconep:xaime 24 6,7,8,10
OpraHuveckue
coeIMHEeHUs
112 [TonsiTe 06 amMHuHaX. 1 XapakTepu3oBaTh CTPOCHHUE, KiacCHU(]PUKaIHIO,
Knaccudukanus aMuHOB. U30MEpPUI0 W HOMEHKJIATypy aiudaThudecKux
Ctpoenue, usomepus u ¥ apOMATUYECKUX aMHUHOB.
HOMeHKJaTypa. MHCTpyKTax 1o OnuceiBaTh TOMOJIOTHYECKHUE PSI/IbI
Thb. JIabopaTopHasi pa6ora anupaTHIEeCKUX U ApOMATHICCKUX aMUHOB.
«M3roToBnenue PaznuyaTe TOMONOTH U M30MEphl anupaTUIECKUX
IaPOCTEPIKHEBBIX MOJENEH Y apOMaTH4YECKUX aMUHOB
MOJIEKYJT U30MEPHBIX AMUHOBY
113 Cnoco0bl noTy4eHUs aMHUHOB 1 XapakTtepu3oBaThb CrocoObl MOJTy4YEHUS

apOMAaTHYECKUX U anu(paTUUECKUX aMUHOB.
PackpbiBaTh poJib JINYHOCTU B UCTOPUU XUMHUU HA
npuMepe peakiuy 3UHUHA.
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YcranaBinuBaTh IFCHCTHYCCKYIO B3aNMOCBI3b
MCKIY aJIKaHaMH u aMHMHaMMH, crupTamMu
U aMHUHaMH, HUTPOCOCAMHCHWSAMMN U aMUHaMU1

114 CBolicTBa U MPUMEHECHUE XapakTepu3oBaTh CTPOEHUE, KJIacCU(]UKaIHIo,
aMUHOB U30MEPUI0 U HOMEHKJIATYpPy aMUHOKHUCIIOT.
115 [lonsiTue 00 aMUHOKUCTIOTAX. OnuceiBaTh CIOCOOBI MOTYYEHUSI AMUHOKUCIIOT.
CtpoeHue MOJEKyI U PackpeiBaTh poOJib  aMHUHOKHCJIOT B OOMEHe
HOMEHKJIaTypa aMUHOKHUCIIOT. BELIECTB B KUBbIX OpraHu3Max.
CniocoObl OJTy4YeHHUs] VYcranaBnuBaTh ~ I€HETHYECKYIO  B3aUMOCBS3b
116 CBoiicTBa U MPUMEHEHUE MeX 1y KaOOHOBBIMH KHUCJIOTaMU
aMUHOKUCIO0T. MHCTpYyKTaX MO Y aMHUHOKHUCJIOTAMH.

Tb. JlabopaTopHasi padora Ha ocHoBe aHaim3a cocrtaBa aMUHOKHUCIIOT
«M3roroBieHue Moienein POrHO3UPOBATH UX aM(OTEPHBIE CBOMCTBA
IPOCTEHIINX MENTHIOB

117 benku. Uncrpykrax no Th. XapakTepu30BaTh MOJUMEPHYIO IPUPOTY OCIIKOB U
JlaGopaTropHasi paGorta CTPYKTYPBI UX MOJIEKYIL.
«PacTBOpeHue OEIKOB B BOJE U OnuceiBaTh PU3NYECKHE U XUMHYECKHE CBOMCTBA
ux koarymsius. O6HapyKeHue OENKOoB.
OeJika B KYpUHOM SIHIIE U PacnioznaBaTh O€nKM C MOMOIIBIO KAa4eCTBEHHBIX
MOJIOKE» peaKiuu.
Ha ocHOBe MeXmpeIMEeTHBIX CBsI3ei ¢ Omosorueit
pacKpeIBaTh  OWMOJIOTHYECKYI0  pOJib  OCJIKOB
B JKMBBIX OpraHU3Max
118 Nuctpykrax no Th. Cobmonath mpaBuiia TEXHUKH O€30MaCHOCTU TPH

IIpakTnuyeckas padora 7
«AMUHBI. AMUHOKHUCJIOTBHI.
benkwn»

pabore Cc  1maboOpaTOpHBIM  OOOpPYIOBAaHUEM,
HArpeBaTeIbHBIMU  TPHOOpPaMH, XUMHYECKUMU
peakTuBaMu.  ODKOHOMHO W JKOJOTHYECKU
TPaMOTHO 00pPAMIAaTHCS C HUMH.

HccenenoBaTh CBOMCTBA OPTraHUYECKUX BEIIECTB.
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HabGmronats xumMuueckue siBjieHUs U (UKCUPOBATH
pPE3YIBTATHI

119 HyknenHoBbie KUCIOTHI OnuceiBaTh CTPOCHUE W CTPYKTYPHl MOJIEKYJ
HYKJIEMHOBBIX KUCJIOT. Ha3pIBaTh cOCTaBHBIE YacTH
HYKJICOTHUIOB U KJIaCCU(PHUIIUPOBATH HX.
CpasuuBats PHK u /THK.
XapakTepu3oBaTh POJb HYKJICMHOBBIX KHCJIOT
B MIepeJiaue HACIIECTBEHHBIX CBOMCTB OPraHU3MOB
120 | BelmonHEHKME YIIPaXKHEHUH HA BrInonHATh TECTH U yIpaKHEHUS, PellaTh 3aj1aun
YCTaHOBJICHNE T€HETUYECKOM 1o TeMe.
CBSI3U MEXK]Ty KJIacCaMH [IpoBOANTE OIIEHKY COOCTBEHHBIX JOCTH)KCHUI
OpraHUYECKUX COCTMHCHU N B YCBOCHUU TEMBI.
121 [TonroToBKa K KOHTPOJLHOMN KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU
pabore C TUIAaHUPYEMBIM PE3YJILTATOM
122 KountpoJabHnasi padora 6 1o
TeMe «A30TcoiepKalue
OpraHMYeCKHe COCTUHEHUS)
123 Nuctpykrax no Th. Cobumroath mpaBuia TEXHUKH O€30MaCHOCTU TPH
IIpakTuyeckasi padora 8 pabore c  JaboOpaTOpHBIM  O0OpPYIOBAaHUEM,
«nentuduxaius opraHu4ecKux HarpeBaTeNbHBIMU  TpHOOpPaMH, XUMHYECKUMU
COEIMHEHUI peakTuBaMH.  ODKOHOMHO ¥ JKOJOTHYECKU
IPaMOTHO 00pAaIIaTHCS C HUMHU.
HccnenoBaTh CBOKMCTBA OPraHUYECKUX BEIIECTB.
HaGmronate xumuueckue siBIeHUS U (UKCUPOBATH
pe3yIabTaThI
124 | OO6oOmieHne 3HaHU 110 TEOPUHU BBINOJIHATE TECTHI U YIIPAXKHEHUS, PEIIATh 3aa4U
CTPOCHHSI OPTaHUYECKUX 1o TeMeE.
BEIIIECTB [IpoBOANTE ONLEHKY COOCTBEHHBIX JAOCTHKEHUI
125 O00011eHNE 3HAHUH 110 B YCBOCHUU TEMBI.
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KJaccuukanuu u
HOMEHKJIAType OpPraHu4eCKUX
COCMHECHUN

KoppektrupoBaTte CcBOM 3HaHHS B COOTBETCTBUU
C IJTAHUPYEMBIM PE3YJIBTATOM

126 O0600611eHre 3HaHUH IO
KJIacCU(UKAITUU XUMUYECKUX
peakiun
127 O06o0011eHNe 3HAHUH 110 TEME
«YTJIEBOIOPOIBI»
128 O060011eH1E 3HAHUH IO TEME
«Kucnopoacoaepkamiue
OpraHUYECKHUE BEIICCTBAY
129 BrimosiHeHHe ynpaKHEHHM BBITIOJIHATE TECTHI M YIPaKHEHHUS, PEIIAaTh 3a1a9u
«Ilemoyky mpeBpaIICHUN 10 TeMe.
130 BrinonHenue ynpaxHeHuUi [IpoBOANTE OIIEHKY COOCTBEHHBIX JOCTH)KCHUI
«llenouku peBpanieHuin» B YCBOCHHUH TEMBI.
131 Pemenwne 3amau mo KoppekTtupoBath cBOM 3HaHUS B COOTBETCTBUU
OpraHUYeCKON XUMHHU C TUTAHUPYEMBIM PE3YIIHTATOM
132 | BeImosiHEHHE TECTOBBIX 3aJaHUI
133 | BeImosiHeHHUE TECTOBBIX 3aJaHUI
134- | Hrorosasi KOHTpOJIbHAs paboTa
135 | mo Kypcy OpraHM4ecKON XUMHUU
136 PesepBHOE Bpemsi
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11 kiaacc

Ne | HaumenoBanue pasgesia, tembl | Ko Hara XapakTepuCTHKA OCHOBHOM JeATeIbHOCTH IlenHoCTHBIE
JI. o | ¢akr OPHEHTHPBI
Yac | jiaH | u4ec
OB y KM
Crtpoenue aToma, 11 4,6, 7,10
NMePUOAMYECKHUN 3aKOH U
nepuoauyeckas cucrema JI.1.
MenaeJieeBa
1 Crpoenue atoma ApPryMEHTUPOBaTh CII0O)KHOE CTPOCHHE aToma
U COCTOSITEIBHOCTh Pa3IMYHBIX MoO/IeJeH,
OTPaKarIIUX 3TO CTPOCHUE.
dopMyIIUpOBaTh MOCTYJIATHI bopa.
Xapaktepu3oBaThb KOPITYCKYJISIPHO-BOJIHOBOM
JyaJu3M 4acCTUL] MUKPOMUDPA
2 CrtpoeHue aToMHOTO s1pa. XapakTtepu3oBarb ~ COCTaB  aTOMHOIO  siapa.
N3oTons! Paznuuate HYKJIOHBI M HYKIHABL, H300apbl U
3 SAnepHbIe peakIuu U30TOIBI
@opmMyIMpOBaTH  COBPEMEHHOE  ONPEACICHUE
MOHATHUS «XUMHUYECKHUU JIIEMEHT.
3anuchIBaTh YpaBHEHHUS SIICPHBIX PEAKIU
4 CocTosiHHE 3JIEKTPOHOB B aTOME OnuceIBaTh COCTOSIHUE AJIEKTPOHA B aTOME.
) CocrosiHHE 3JIEKTPOHOB B aTOME Pa3nuuath MNOHATUSA «OpPOUTANIBY) U «IIEKTPOHHOE

00J1aKOo».
KnaccudummpoBaTs opOUTANTH M ONTUCHIBATH UX.
YcTaHaBIMBaTh B3aMMOCBSI3M MEXKY KBAaHTOBBIMU




54

YUCIIAaMH M CTPOCHHEM HIIEKTPOHHON 000J10YKU
aToma.

OcyiecTBasTh BHYTPUIIPEAMETHBIE CBsI3U
C KYypCOM  OCHOBHOW  IIKOJIBI U  KypCOM
OPraHUYE€CKON XUMHUHU

[Topsnok 3anoiHeHUs
3JIEKTPOHAMU aTOMHBIX
opOuTasiell B COOTBETCTBUU C
MIPUHLAIIOM MUHUMYMa dHEPIUH,
3anperoM [laynu, npasuiom
XyHJa, npasuioM KiedkoBckoro

OnexTpoHHbIE (HOPMYITBI ATOMOB
Y MOHOB

OnuceiBaTh CTPOCHHE BJIEKTPOHHBIX 000J0YEK
aTOMOB.

3anuceiBaTh  JJEKTPOHHBIE U JJEKTPOHHO-
rpaguueckue (GopMyibl aTOMOB  XHMHMUYECKHX
3JIEMEHTOB.

Ctpoenue aToma u
NEPUOINYECKUN 3aKOH
1. 1. Menpgeneena

OnuceIBaTh MPEANOCHUIKI OTKPBITHUS
MEPUOIUYECKOTO 3aKOHA.

AprymenTtupoBatb  poiab JuuHoctH . N
MenpeneeBa B OTKPBHITUN IEPUOAUECKOTO 3aKOHA.
DOopMyJIUpOBaTh  NEPUOJAUYECKHMN  3aKOH B
cooTBeTCTBUM C Bo33peHusimu 1. 1. MenneneeBa u
COBPEMEHHBIMH IPECTABICHUSIMU

ITomosxeHus »jiemMeHTa B
MIEPUOIUYECKON CUCTEME U €TO
CBOMCTBA. 3HAUECHHE
MEPUOUYECKOT0 3aKOHA

YcraHaBnuBaTh ~ NEPUOAMYHOCTb  W3MEHEHHS
paauycoB ~ aTOMOB,  3JIEKTPOOTPULATEIbHOCTU
AJIEMEHTOB, MX HHEPrUM HMOHHU3ALUHUM U HHEPTHUU
CpoJicTBa K DJIEKTPOHY B 3aBUCHUMOCTH
OT MOJIOKEHUS AJIEMEHTOB B IEPUOIUUECKOM
CUCTEME.

OnuchIBaTh CBOWCTBA 3JIEMEHTOB M 00pa30BaHHBIX
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MMM BELIECTB HAa OCHOBAaHUU UX IIOJIOKCHUS B
IIEpPUONYECKON CUCTEME.

XapakTepu3oBarb  3HAYEHUE  IIEPUOIUYECKOIO
3aKOHA U MEPUOIUYECKON CUCTEMBI

10 | O600uIeHNE U cucTeMaTH3aLUs BbINONHATH TECTHI M yIIpaXKHEHUS, PeIliaTh 3a/1a4u
3HaHui 1o Teme «CTpoeHue U YIIPaXXHEHUS 10 TEME.
atoma. [lepuonnueckuii 3aKoH u [TpoBOaUTH OLIEHKY COOCTBEHHBIX JOCTHKEHUIM
nepuouvecKas cucTeMa B YCBOCHHUH TEMBI.
XUMHYECKUX IJIEMEHTOB KoppekTupoBath cBoM 3HaHUSI B COOTBETCTBUU
J. . MenneneeBa» C IJIAHUPYEMBIM PE3YJIbTATOM
11 | KonuTpoabHas padora 1 no teme
«CtpoeHue aToMma.
[Tepunognueckuit 3aKOH u
nepuouvecKas cucrema
XUMHUYECKUX DJIEMEHTOB
1. . MenpaeneeBa»
Xumunueckasi cBs3b u crpoedue | 10 4.6,7,8
BeLEeCTBA
12 | MonHas u KoBaJeHTHasI AprymeHTHpOoBaTh  OOpa3oBaHHE  XUMUYECKOU

XUMHUYECCKaA CBA3b

CBSI3W Kak pe3yibTaTa B3aWMOJICHCTBUS aTOMOB,
NPUBOJIAIIEE K OOpa30BaHUIO HOHOB, MOJIEKYN U
paIuKaJoB.

JlaBaTp OCHOBHBIE XapaKTEPUCTUKH XHUMHUYECKOU
CBSI3H.

PackpbeiBaTh MexaHW3M 0O0pa3oBaHUsS HOHHOW W
KOBAJIEHTHOW XUMUYECKOM CBSI3H.

VYcraHaBnMBaTh 3aBUCUMOCTh (DU3UYECKUX CBOWMCTB
BEILIECTB OT THUIA KPUCTAUNIMYECKOUN PEIIETKH
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13

THUIIBI KPUCTATTIMYECKUX PELIETOK
C KOBAJIEHTHOM CBS3HI0; aTOMHAS
Y MOJIEKYJIIpHas

14 KommuiekcHble coequHeHns XapakTepu3oBaTb  KOMIUIEKCHBIE  COEIUHEHMS
U UX CTPOEHHE Ha OCHOBE Teopuu BepHepa
15 Krnaccuduxkanus KOMIIJIEKCOB KnaccuduunpoBaTh KOMIIEKCHBIE COETUHEHUS
16 HomeHknaTypa KOMIUIEKCHBIX Ha3piBaTh 53TH COEOUHEHHUS] B COOTBETCTBHUHM
COEIMHEHUI U UX CBOWCTBA. ¢ npaswiamMu HomeHkinatypsl [lUPAC.
HNuctpykrax no Th. 3anuchbiBaTh ypAaBHEHUS PEAKIUWA JUCCOLMALUU
JlaGoparopHnasi padora KOMIUIEKCHBIX COCIMHEHU.
«B3aumopeicrTaue PackppiBaTh pojb KOMIUIEKCHBIX COEIMHEHUHN
MHOTOaTOMHBIX CITUPTOB U B XUMHYECKOM aHause, MPOMBIIIJIEHHOCTH,
TJIFOKO3bI C (PEITMHTOBOM IpupoJe
KUIKOCThIO. KauecTBeHHBIE
peakiu Ha HoHbl Fe?* u Fe3"
17 | Meraimuyeckas XUMUYECKAs OnuchIBaTh METATUNIMYECKYIO XUMHUECKYIO CBS3b.
CBA3b Xapakrepu3oBarb o00mKe (¢GU3MUECKHe CBOMCTBA
METaJIJIOB.
YcraHaBnuBaTh  3aBUCHUMOCTh  MEXIY  BUIOM
XUMHUYECKOU CBSI3M, THUIIOM KPHUCTAILIMYECKON
PEHIETKHU M CBOMCTBAMH METAJIOB
18 | MexmoneKkysipHbIe OnucelBaTh BOAOPOAHYIO CBSI3b U pa3inyarh €€
B3aUMOJICCTBUSI. Bonopoanas Pa3HOBUIHOCTH.
CBS3b XapakTepu3oBaTh 3HAYECHUE BOJOPOAHBIX CBS3EH

JUISL  ONHUCAaHUS (PU3MUECKUX CBOWCTB BEIIECTB
Y OpTaHu3aIii CTPYKTYPhl OMOTIOJIUMEPOB.
Pazmuuats THIIBI MEXMOJICKYJIIPHOTO
B3aHMMOJICHCTBHS BEIIICCTB.
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19

NucTpykrax no Th.
IIpakTuyeckas padora 1
«IlomyyeHne KOMILUIEKCHBIX
OPraHNYEeCKUX U HEOPTaHUUYECKUX
COCIMHEHUM U UCCIIEIOBAHUE UX
CBOWCTB»

CoOunroate mpaBwiia TEXHUKH O€30MACHOCTH TPH
pabore ¢  yabopaTOpHBIM  OOOpPYIIOBAaHHEM,
HarpeBaTeNbHBIMH ~ MPUOOpPaMH,  XUMHYECKUMHU
peakTHBaMHU. DKOHOMHO M 3KOJIOTHYECKH TPaMOTHO
o0palaTbcsi C HUMHU.

HccaenoBath CBOMCTBA KOMIIJIEKCHBIX
COEIMHEHUN.

Ha6ntonaTte xumMuuyeckue siBIeHUs U (PUKCUPOBATH
pe3ynbTaTh HaAOJIIOICHUI. DopmynupoOBaThH

BBIBOJBI Ha UX OCHOBC

20 | O6001IeHne U cucTeMaTH3alus BbInONHATE TECTHI M yIIpaXKHEHUS, PelIaTh 3a/1a4u
3HAHUU MO0 TeME «XUMHUYECKAS 10 TEME.
CBA3b U CTPOCHUE BEILLIECTBAY [TpoBOANTE OIIEHKY COOCTBEHHBIX JOCTHKEHUN
B YCBOCHUU TEMBI.
KoppektupoBath CBOM 3HAHUS B COOTBETCTBUU
C IJIAHUPYEMBIM PE3yJIbTATOM
21 | KonTpoabHasi paéora 2 1o Teme
«XuMuyeckasi CBsI3b U CTPOECHUE
BEILECTBAY
JlucnepcHbIe CUCTEMBI H 4.6,7
PacTBOpPbI
22 | lucnepcHble CHUCTEMBI MW  UX OnuchlBaTh XUMUYECKUE CUCTEMBI U TUCTIEPCHBIE B
KJ1accuuKaIus. YaCTHOCTH.
['pyboaucnepcHbie CUCTEMBI Pa3znuuyaTe TOMOre€HHBIE M TE€TEPOrE€HHBIE CMECH,
JTUCTIIEPCUOHHYIO CPENy U JUCTIEPCHYIO (asy.
KrnaccudummpoBaTs AUCTIEPCHBIE CUCTEMBI
23 | ToHKOIUCTIEPCHBIE CUCTEMBI. OnucbiBaTh  TOHKOJUCIIEPCHBIE  CHCTEMBI U
NHcTpykTax o Th. CIOCOOBI MIX TIOTYYCHHSI.
JlaboparopHas padora Paznuyate 3011 1 renm.
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«3HAKOMCTBO € KOJUIEKIIUSAMHU

XapakTepu30BaTh KOAryJsSILIUIO U CHHEPE3UC.

MTUIICBBIX, METUITTHCKHAX PackpbIBaTh poOJIb KOJJIOMIHBIX CUCTEM B TIPHUPOJIE,
¥ OMOJIOTMUECKUX Telleld M 30Jei. Ha TIPOU3BOJICTBE, B MEIUIIUHE U OBITY.
[Tomyuenue KOJUIOUHOTO
pactBopa xsopuza xemnesa(lll)y»
24 PacTBOpHBI Kak TOMOTCHHBIC XapakTepu3oBaTb pacTBOp KaK T'OMOTEHHYO
CUCTEMBI M UX THIIBI: CUCTEMY.
MOJICKYJISIPHBIC, MOJIEKYJISIPHO- Vcnonb30BaTh KOJWYCCTBEHHBIC XapaKTCPHUCTUKHU
WOHHBIC, HOHHBIC COJIEp’KaHusl PACTBOPEHHOTO BEIIECTBA B PACTBOPE
25 CrocoObl BhIpaKEeHUS IIPH PEIICHUH PAacYETHBIX 3a]1a4
KOHIICHTPAIIMK PACTBOPOB
26 | UnctpykTax 1o Thb. Cobumronath mpaBWiia TEXHUKH O€30MAaCHOCTH TPH
IIpakTuyeckas padoTta 2 pabore ¢  mabopaTopHbIM  OOOpPY/IOBaHHEM,
«[IpuroroBneHue pacTBOpPOB HarpeBaTeJbHBIMU  TPHOOpPaMH, XHUMHYCCKUMU
pa3TUYHON KOHLIEHTPAIUN peakTuBaMu. DKOHOMHO M 3KOJIOTUYECKHU TPAMOTHO
27 HNuctpykrax mo Th. oOparmiaTbcsi ¢ HUMH.
IIpakTnuyeckas padora 3 Habmonats xumudeckue siBICHUS M (PUKCUPOBATH
«OmnpeneneHne KOHICHTPAIUN PE3yNIbTAThHI HAOJIIOICHUIA. dopmynupoBaTh
KHUCJIOTHI TUTPOBAHUEM) BBIBOJIBI HA MX OCHOBE
28 O0001IeHNEe U CUCTEMATU3 AU BBIMOTHATH TECTHI U yIIpaKHEHHUS, pellaTh 3a1a9H
3HaHUU MO0 TeMe «JlucnepcHbie 10 TEME.
CUCTEMBI U PACTBOPHI» [TpoBOIUTE OLIEHKY COOCTBEHHBIX JOCTHKECHHIM
B YCBOCHHH TEMBI.
KoppekTtrpoBaTh CBOM 3HaHHS B COOTBETCTBUU
C TUTAHUPYEMBIM PE3YIHTATOM
29 | KoutpoabHas pad6ora 3 mo teme

«/lucnepcHbie CHUCTEMBI 151

PacTBOPBI»

3aKOHOMEPHOCTH NMPOTEKAHUS

10

4,6, 7,10
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XHUMHYECKHUX peaKki i

30 | OcHOBBI XUMUYECKOU XapakTepu30BaTh TEPMOJIUHAMUYECKYIO CUCTEMY.
TEPMOIUHAMUKH. [TonsiTHe PaznuyaTh OTKPBITYIO, 3aKPBITYIO0, U30JIHUPOBAHHYIO
00 PHTABITHH TEPMOJIMHAMHUYECKHE CHCTCMBI.
Hcnonws3oBaTh TTOHATHE OHTATBITHH TUTST
XapaKTEPUCTUKHU TEIJIOCOICPKAHUS CUCTEMBI.
dopMyIupOBaTh MEPBOE HAYATIO TEPMOJUHAMUKH.
OnuceIBaTh N30XOPHBIA U N300apHBIN TPOIIECCHI
31 Onranenusa. CTaHmapTHas PaznmnuaTe XUMUYECKHE pEaKIMH IO TEIJIOBOMY
SHTabUs. Pacu€T sHTANIBIINN addexry.
peakuu XapakTepu30BaTh YHTATBIHUIO.
32 | 3akoH ['ecca u ciieIcCTBUS U3 HETO dopmynupoBaTh 3akoH ['ecca u ciecTBUS U3 HETO.
33 | Ompenenenue TETIOBBIX [Tpou3BOAUTH pacUET SHTANBIIUN PEAKIIUU
3 PEKTOB XUMHUECKUX PEAKIIUM.
3akoH ['ecca
34 Outponus. Bropoe u TpeThe XapakTepu30BaTh SHTPOIHIO.
Havajia TEPMOJTUHAMUKH dopmynupoBaTh BTOPOE U  TpeThe  Hauaja
35 | CBoOoanas sueprus ['n66ca TEPMOJIUHAMUKH.
ApryMeHTHpOBaTh BO3MOXKHOCTh
CaMOTMPOU3BOJIBHOTO IPOTEKAHUS XUMHUECKUX
peakiuii ¥ MOATBEP>KIATh UX pacu€TaMu
36 | CkOpoCTh XUMHUYECKUX PEaAKIUH. XapakTepu3oBaTh CKOPOCTbh XUMHUYECKOW pPEAKIINU
dakTophbl, BIUSIONIUE HA U TIpeJIIarath eIUHUIBI €€ H3MEpPEeHHUS.
CKOpPOCTb peaKkiuin ®opmMyIUPOBATH 3aKOH JEHUCTBYIOIINX MACC
Y OTIPEJICNISITh TPAHUIIBI €70 MPUMEHUMOCTH
37 Karanu3 u kaTanuzaTopsl. XapakTepu3oBaTh KaTaju3 M KaTalu3aTOphl Kak

NucTpykrax no Th.
JlabopaTopHas pab6ora
«3HAKOMCTBO C KOJUJIEKILIUEHN

(dakToppl yNpaBIICHUS CKOPOCTHIO XHUMHUYECKOM
peaKuuu.
OnuchlBaTh MEXaHHU3Mbl TOMO-, TE€TEPOT€HHOTO




60

CMC, coaepxaiux 3H3UMbI»

U (epMEHTATUBHOT'O KaTaJIU30B.
[TpoBoauTH, HAOMIOJATh, ONUCHIBATH XMUMHUYECKUI
SKCIIEPUMEHT U JIeJIaTh BHIBOJIbI HA €r0 OCHOBE

38 XUMHUYECKOE PaBHOBECHE. OnuceiBaTh ~ XUMHYECKOE  paBHOBECHE,  Kak
CwmernieHne XMuMHUYECKOT0 JTMHAMUYECKOE COCTOSIHUE XUMUYECKOU CUCTEMBI.
paBHOBeCUSA @opmymuposats npuHuun Jle  Illarense wu
npejyiaratb  CIocoObl  CMEIICHUST  PaBHOBECHUS
00paTUMBIX XMMUYECKUX PEaKIIUi Ha €ro OCHOBE.
39 NucTpykrax no Th. Cobumronath mpaBwiia TEXHUKU O€30MACHOCTH IPHU
IIpakTuyeckas padora 4 pabore ¢  mabopaTopHbIM  OOOpPY/IOBaHHEM,
«V3yyenune BIUSHUS Pa3IUUHBIX HarpeBaTeIbHBIMU  MpUOOpPaMU, XUMHYECKUMH
(hakTOpPOB Ha CKOPOCTH peakTuBaMHu. DKOHOMHO M DKOJIOTHYECKH TPaMOTHO
XUMHUYECKOU peaKIum» 00paiaTbcsi C HUMHU.
HaGmonats xumudeckue siBICHUS M (PUKCUPOBATH
pe3yabTaThl HaOJIIOICHUIA. DopMynrUpoOBaTh
BBIBOJIbI HA X OCHOBE
XuMH4YecKne peakuuu B 17 6, 7,8
BOJIHBIX PAcTBOpax
40 Bona kak cialblit 2JIEKTPOJIHUT. XapakTepu30BaTh BOAY KaK CJIAOBIN AJIECKTPOJIUT U
Bopoponaneiii mokazarenb BOJIOPOJIHBIM TIOKAa3aTelb, KAK KOJWYECTBEHHYIO
41 CaoiicTBa pacTBOpPOB XapakTEPUCTUKY €€ JHCCONMAalMu W  Cpelbl
ANEKTPOJIUTOB. HCTpYyKTaXx 1o pactBopa.
Thb. JlabopaTopHasi padora PackppiBaTh CyIIHOCTh pe€akuuii B pacTBOpax
«Peakuu, uaymme ¢ AJIEKTPOJIMTOB KaK  pe3yjbTaT B3aUMOJICHCTBUS
oOpa3oBaHHEM OcajKa, ra3a uin HMOHOB.
BOJIbI, 1711 OPTaHUYECKUX U OTpaxkaThb 3TO C MOMOUIBIO HOHHBIX YPABHEHHIA.
HEOPraHUYECKUX DJIEKTPOJIUTOBY
42 | Kucnotel 1 OCHOBaHUS C TIO3UITUU XapakTepu30BaTh KHUCJIOTHI, KaK COEIUHEHMUS,
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TEOPUHU DIIEKTPOITUTUYECKON
JUCCOLMALIAN

pa3auyYHbIE 10 COCTaBYy, TUIY OOpa3ylIIUXCS MpU
AIIEKTPOJIMTUYECKON JTHCCOLUMALMU HUOHOB, a TAKKe

43 | Teopuss KHUCIOT U OCHOBaHUU C TIO3UIIMI TPOTOHHON TEOPUH.
bpencrena—IJloypu. YcranaBiuBaTh CONPSYKEHHOCTD KHUCJIOT
ConpsixEHHbIE KUCJIOTBI 51 Y OCHOBAaHUU.

OCHOBaHHUS. AMQOJIUTHI OnuceiBaTh aM(pOIUTHI
44 Knaccuduxkanus KucioT u XapakTepu3oBaTh KJacCU(PHUKAIMIO OpPraHUYECKHUX
Croco0bl WX MOJTyYEHUs Y HEOPTaHUYECKHX KHUCIOT, OCHOBHBIE CITOCOOBI MX
45 OO61ue XMMUYecKre CBOMCTBA MOJIYYEHUS U O0IMe XUMUYECKUE CBOMCTBA B CBETE
OpraHUYECKUX U HEOPTaHUYECKUX TEOPUH ANEKTPONTUTUYECKOU JTUCCOIALIAH
kucnor. Mucrpykrax no Th. Y IIPOTOJIMTUYECKON TEOPUHU.
JlabopaTopHas padora Boigenste  0COOGHHOCTH ~ peakuuid  CepHOM
«CBoiicTBa COJISIHOM, 1 a30THOU KUCJIOT
paz0aBIeHHOMN CEPHOU U
YKCYCHOM KHCJIOT»
46 OxkucnurenbHbIE CBOIICTBA
KOHIEHTPUPOBAHHOU CEPHOM U
A30THOM KHCJIOT
47 Nuctpykrax no Th. Cobmronath mpaBWiia TEXHUKH O€30MaCHOCTH TIPH
IIpakTuyeckas padora S pabore ¢  11a0OpaTOpHBIM  00OPYIOBAaHUEM,
«HccnenoBanue CBOMCTB HarpeBaTeIbHBIMU  TPUOOpPAMH, XUMHYECKUMU
MUHEPATbHBIX U OPTaHUYECKUX peakTuBaMHu. DKOHOMHO M 3KOJIOTUYECKH TPAMOTHO
KHUCJIOT» 00pamaTbcsi ¢ HUMH.
HaGmronate xumudeckue sSBICHUS M (PUKCUPOBATH
pe3ynbTaThl HAOJTFOICHUIA. DopmMynUpOBaTH
BBIBOJIbI HA X OCHOBE
48 | Knaccudukanuss OCHOBaHWH U Knaccudummponats OpPraHU4YeCcKue

crocoObl 1704 MOJIYYEHUS.

N HCOPIraHM4YCCKHUC OCHOBAHMA.
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NHcTpyKkTax o Thb.
Jlabopatopnas padora «OOmue
XUMHUYECKUE CBOWCTBA IIEIOYEH.
B3aumonenctsue TUJIPOKCUIA
HaTpusi C COJISIMHU: CyJIb(haToM
Menu(Il) u xaopugoM aMMOHHSY.
JlabopaTopHas padora
«ITonyuenune 51 CBOWCTBA
ruapokcuaa meau(Il)y»

49

XHUMHUYECKHE CBOMCTBA
OECKHCIIOPOIHBIX OCHOBaHUM
(aMMHaKa 1 aMUHOB):
B3aUMOJICHCTBHUE C BOJOU U
KHCJIOTaMHU

XapakTepu30oBaTh CIOCOOBI OJYUYEHHS U CBOMCTBA
HIeJIoYei, HEpPAaCTBOPUMBIX U OECKUCIOPOIAHBIX
OCHOBAaHUM B CBETE TEOPUU IIIEKTPOIUTHYECKOU
JIUACCOLIMALIMU U IIPOTOJIUTUYECKON TEOPUU

50

Conu. Knaccudukanus,

CIOCOOBI MOTYYEHUS,
XUMHYECKUE CBOMCTBA COJIEH.
JKEcTKkocTh BOIBI M CIOCOOBI €6
yctpadenus. Macrpykrax no Th.
JlaGoparopHnasi padora
«CBoiicTBa pacTBOpPOB COJIECH
cynb(dara Meu 1 XJI0puaa
wenesa(Ill)»

XapakTepHu3oBaTh KJIacCU(DUKAIUIO coJieit
OpPraHWYECKUX U  HEOPraHUYECKHX  KHUCIIOT,
OCHOBHBIE CIOCOOBI HX TMOJy4YeHUs U oOIue
XUMHUYECKHE CBOWCTBA COJIEM B CBETE€ TEOPUU
AIEKTPOJIUTHYECKON AUCCOIUALINN.

o1

HNucTpykrax no Th.
IIpakTnuyeckas padora 6
«ITonyuenue coner pa3nuIHbBIMU
croco0amMu U UCCIIEAOBAHUE UX
CBOWCTB»

Cobmonath mpaBWiia TEXHUKH O€30MaCHOCTH TIPH
pa6ore ¢  11a0OpaTOpHBIM  00OPYIOBAaHUEM,
HArpeBaTeNbHBIMU  TPHOOpPaMH, XUMHYECCKUMU
peakTuBaMu. JKOHOMHO H DKOJIOTHYECKH TPAMOTHO
0o0paIaTeCs C HUMHU.

HabGmonate xumMudeckue sSBICHUS U (PUKCHPOBATH
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pe3yJIbTaThI HaOIIOACHUI. DopmynupoBaTh
BBIBOJIBI HA X OCHOBE

52 | [lonsiTue runposnusa. OnuceiBaTh THAPOIU3 KaK 0OMEHHBIN MpoILIeCC.
I'mpponus conen u ero OTpaxkaTp €ro ¢ IOMOLIBIO YPAaBHEHUM.
kinaccupuxanus. MHCTpyKTax 1mo PaznuuaTh THIBI TUAPOIH3A.
Tb. JlabopaTopHasi padora [Ipencka3piBaTh ~ pEakUUIO  CPEeAbl  BOJHBIX
«HMccnenoBanue cpeibl paCTBOPOB pPacTBOPOB coJieit
C TIOMOUIbIO UHIUKATOPHOU
Oymaru»
53 VcuneHue U mogaBiIcHAE
00paTUMOro TUpOIU3a.
HeoOpaTumslii rugponus
OMHAPHBIX COCAMHEHUI
54 | UnctpykTax 1o Thb. Cobumonath mpaBmiia TEXHUKH O€30MAaCHOCTH TPH
IIpakTnueckas padora 7 pabore ¢  J1abOpaTOpHBIM  00OPYIOBAaHUEM,
«'uaponu3  OpraHUYecKux | HarpeBaTeNbHbBIMU  TpUOOpaMH, XUMHYECKUMU
HEOPraHUYECKUX COCTUHEHU peakTuBaMu. DKOHOMHO M 3KOJIOTHUECKH TPAMOTHO
0o0paiaTbcsi C HUMH.
Ha6mronaTe xumMuyeckue sBJIeHUS U (DUKCHPOBATH
pEe3ynbTaThI HaOTIOICHUH. DopMyJIUPOBATH
BBIBOJIBI HA X OCHOBE
95 O06o001mIeHne 1 cucTeMaTH3aIus BBINOJIHATE TECTHI U YNIPAXKHEHHUS], PELIATh 3aa41
3HaHUU 10 TEME.
[TpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTH)KCHUI B
YCBOCHHMH TEMBI.
KoppekTrpoBaTh cBOM 3HaHUS B COOTBETCTBHH C
TUTAHUPYEMBIM PE3YIbTaTOM
56 | Koutpoasnasi pabora 4 1o

TeMaM «3aKOHOMEPHOCTH
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IIPOTEKAHMS XUMHUYECKHUX
peakuuii U PU3NKO-XUMHUYECKUX
IIPOLIECCOB» U «XUMUUYECKUE
pPEaKIMU B BOJHBIX pacTBOPaX»

OKHCJIUTEIBHO-
BOCCTAHOBHUTE/IbHbIE MPOLECCHI

4,6, 7,10

57

Ilonatne 00  OKHCIMTENLHO-
BOCCTAHOBUTEIIBHBIX  PEAKILMSIX.
Crenenp okucinenus. IIponecchbl
OKHCJICHUSI 1 BOCCTAHOBJICHHUS.
Baxueiimie okuciIuTe I u
BOCCTaHOBUTEIHU. MeTo
AJICKTPOHHOTO OanaHca

58

Mertop 25eKTpoHHOTO OanaHca.
HNuctpykrax no Th.
JlaGopaTropHasi paGorta
«B3anMo1eficTBHE METAILIIOB C
HEMETAJJIaMU, a TAKXKe
C pPacTBOPAMHU COJIEN U KUCIIOT.
B3auMmoeiictBue
KOHIIEHTPUPOBAHHBIX CEPHOMU
Y a30THOM KUCJIOT C MEJIBIO.
OxkucnurenbHbIE CBOICTBA
NepMaHraHara Kajiaus B
Pa3IMYHBIX CPEIaxX»

59

MeToab1 HOHHO-3JIEKTPOHHOTO
Oamanca (METO/I MOJTyPEaKITHH ).
OKucIuTeNnbHO-
BOCCTAHOBHTEIILHBIC MTOTCHITUAIBI

OnuceIBaTh OKHCIIMTEIILHO-BOCCTAHOBUTEIIHLHBIC
peakiuu. OTau4aTh UX OT peakiuii ooOMeHa.
3anuceIBaTh ypaBHEHUSA OKHCIIUTEIILHO-
BOCCTAHOBUTEIIBHBIX  PEAKUUA C  MOMOIIBIO
METOIOB JICKTPOHHOTO OayaHca U MoJypeaKiui.
Xapaktepu3oBaThb OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE TOTCHITUAIEI
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[Tonstue BIIEKTPOJIN3a KakK
OKHUCJIUTEIIbHO-
BOCCTaHOBUTEJILHOI'O  IIpolLiecca,
[IPOTEKAIOILETO HA JIEKTPOAAX.
DIIEKTPOJIN3 pACIIaBOB

OnuceiBaTh  JNEKTPONIM3  KAaK  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIN ITPOLIECC.

OOBSICHATH KAaTOAHBIE M AHOAHBIE MPOLECCHI
C MHEPTHBIMU U aKTUBHBIMU 3JIEKTPOJAMHU.
3anuchIBaTh CXEMBI U YPABHEHHUS DJIEKTPOJIN3a

3JIEKTPOJIUTOB pacIUIaBOB U PaCTBOPOB AJIEKTPOJIUTOB.

61 | Dnexrponu3 pacTBOpPOB Xapaktepu3oBaTh MPaKTUYECKOE 3HAYCHUE
AJIEKTPOJIUTOB  C  HUHEPTHBIMU 3JIEKTPOJIM3a U €T0 OCHOBHBIC HAIIPABIICHUS
AJEKTPOJIaMHU.

DIIEKTPOJIN3 pAaCTBOPOB
AIIEKTPOJIUTOB C M aKTUBHBIM
aHOJIOM
62 l"anpBaHUYECKHE PTIEMEHTHI. XapakTepu3oBaTh  TrajJbBaHHUYECKUE  AJIEMEHTHI
CranmapTHBIN BOJOPOIHBIN U IPYrue XUMUYECKUE UCTOUHUKHU TOKA.
anektpoa. CTaHaapTHBIE OnuceIBaTh MPOLIECCHI Ha ANEKTpOAAX
ANEKTPOIHBIE MTOTEHIINAIIBI. B FaJIbBAaHUYECKOM 3JIEMEHTE.
CoBpeMeHHBIE XUMUYECKHE PackppiBaTh poJib XUMHYECKUX HMCTOYHUKOB TOKA
HMCTOYHUKH TOKA: OaTapehku JUIA TIPOM3BOJICTBEHHOW WM IIOBCEJHEBHOM >KH3HU
aKKyMyJISITOpbl. MTHCTpYKTax 1o YeJI0BeKa
Thb. JIabopaTopHasi pa6ora
«O3HAKOMJIEHUE C KOJUIEKIIUEHN
XUMUYECKUX HCTOUHUKOB TOKa)
63 | Kopposus meTamioB u crnocoObl XapakTepu3oBaTh  KOPPO3HI0  METAIOB  Kak

3aIlIUTHI OT Hee

OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIN IPOLIECC.
Paznuuath TMIIBI KOPPO3HH.

[Ipepanaratb cnocoObl 3allUThl  METAJIOB  OT
KOPpPO3HH.

YcranaBiMBaTh 3aBUCHUMOCTh MEXIY KOpPpPO3HEHN
METAJUIOB M YCIOBUSIMHU OKPYXKAOIIEH CPEIbl
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O00011eHE U CUCTEMATHU3AIU
3HaHUU 10 TeMe «OKHUCIUTEIBHO-
BOCCTaHOBUTEIIHHBIC MTPOTICCCHI»

BBINONHATH TECTHI M yIPaXHEHUS, PEIIaTh 3a/1a4n
10 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX JTOCTHKECHUMN

B YCBOCHUU TEMBI.

KoppekTupoBaTh CBOM 3HAHUS B COOTBETCTBUU

C IJIAHUPYEMBIM PE3YJIbTATOM

65 | Kontponbhasi pa6ora 5 no teme
«OKHUCIUTENBHO-
BOCCTAHOBHTEIILHBIC MPOIIECCHI
HemeTaLiabl 39 6, 7,8
66 Bogopon ApPrymMeHTUpOBaTh  JIBOWUCTBEHHOE  IOJIOKCHUE
67 | Xumuueckue CBONCTBA BOJIOPO/IA, BOJIOPOJIa B MIEPUOJIUYECKON CUCTEME XUMHUUYECKUX
[Tony4yenue Booposa. AIIEMEHTOB.
CpaBHMBATh CBOMCTBA BOJOpPOJA CO IIEITOYHBIMH
MeTaJulaMU U TaJOr€HaMH.
XapakTepHu3oBaTh U30TOBI BOJOPO/A,
HaxOXJIEHHWE B IPUPOJE, CTPOEHUE MOJIEKYJIbI,
¢u3nueckre CBOMCTBA, BOCCTAHOBHUTEIbHBIE W
OKHCJIUTEIbHBIE CBOMCTBA.
OnuceiBaTh MOTyYEHUE BOJOPOA B JIAOOPATOPHUH U
POMBIIIJIEHHOCTU U €r0 NPUMEHEHUE
68 | Onementst  VIIA-rpynmer — XapaktepuzoBath VIIA-rpyriy raioreHoB B miaHe
rajioreHbl: CTPOCHUE aTOMOB U CpaBHEHHSI CTPOEHUS aTOMOB M KPHUCTAJUIOB,
MOJIEKY, rajioreHbI-IIPOCThIE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB.
BEILIECTBA, COCIMHEHUS: BBISBISATE 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB
CpaBHUTEIIbHASI XapaKTEPUCTHUKA. rajoreHoB B rpymIe.
OnuceiBaTh CMOCOOBI TMOJTYyYEHUS W OO0JACTH
69 3aKOHOMEPHOCTHU U3MEHEHUS MPUMEHEHHUS TAIOTEHOB U UX COEMHEHUH.

(1)PI3H‘-I€CKI/IX H XUMHUYCCKHX
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cBoiicTB B VIIA-rpynne

70 ["amorenoBogo0pOaBI XapakTepru3oBaTb CTPOEHHUE MOJEKYJ, CBOWCTBA
Y TaJIOT€HOBOJOPOIHBIC KUCIOTHI. rajoreHOBOJOPOJAHBIX  KHCJIOT W CIOCOOBI
I'amorennael. UuctpykTax nmo Th. [IOJIYYEHUS.

JlaboparopHasi padora VYcranaBnuBaTh 3aBUCUMOCTb KHUCIIOTHBIX CBOMCTB
«KauecTBeHHBIC peaKIUU Ha OTUX  COCIUHEHHM OT  BEJIUYUHBI  CTEICHU
raJOreHU 1-UOHBI» OKHCJIEHHUS U paJinyca aToMa rajoreHa.
NnentuduuupoBath rajoreHu -MOHBI.
[TpoBoANTE, HAOIIOAATH U OMUCHIBATH XUMUUYECKHUI
AKCIIEPUMEHT

71 Oxkcuasl xjopa. XapakTepu30BaTh OKCHUABL, KHCIOPOJICOIAEpKAIINE
Kucnopoaconepxamye KUCI0ThI KHUCJIOTHI XJIOpa U X COJIU: CBOMCTBA, MOJIyYCHUE U

xJiopa IPUMEHEHHE.

12 Comnu KHCIIOpoIcoaepKAITUX

KHCJIOT XJIOpa

73 OO61mast xapakTepucTHKa JlaBaTh 0OIIYI0 XapaKTepUCTUKY XaJIbKOTEHOB.

anemMeHToB VIA-rpynnsl CpaBHMBaTh CTPOECHHE AaTOMOB M KPHUCTaJUIOB,

74 Kucnopon OKHUCJIMTEIBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBa

75 O3oH XaJIbKOT€HOB.

VYcraHaBnuBaTh ~ 3aKOHOMEPHOCTH  M3MEHEHHS
CBOMCTB XaJIbKOT€HOB B TPYIIIIE.

XapakTepHu3oBaTh aJJIOTPOTIHIO KHCJIOpO/a,
HAaxXOXJICHHWE B MPUPOAE, CTPOCHUE MOJIEKYI
KHCIIOpoa MW 030Ha, (U3HYECKHEe CBOICTBA,
BOCCTAHOBHUTEIIbHBIE M OKHUCIUTEIbHBIE CBOMCTBA
KHCIIOPOJIA.

OnuchiBaTh MOJYYEHHE KHUCIOpOAAa W  O30HA
B 1a0OpaToOpu ¥  TPOMBINIJICHHOCTH W HX
PUMEHEHHE.
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Ha6J'IIOI[aTB u OIINChIBATh XUMHYECKHUU

HKCTIEPUMEHT
76 Ilepokcua Bogopoaa. XapakTepu3oBaTh CTPOECHUE MOJEKYJbl MEPOKCHUIA
XUMHYECKHE CBOMCTBA BOJIOpOJa 151 €ro OKUCJIUTEJILHO-
BOCCTAHOBUTEIIbHYIO JBONCTBEHHOCTD.
OnuceiBaTh 00JIACTH TPUMEHEHHUS M TOJTyYCHHE
NEPOKCHIa BOJOPOAA
77 | Cepa. CepoBoaopoa 1 CylIbpUIbI XapakTepu3oBaTh CTPOEHHE aTOMa U CTENEHU
OKHUCJIEHUSI Cepbl KaK (PYHKIIUIO €r0 HOPMAJILHOTO U
BO30YXJIEHHOTO COCTOSTHUM.
OnuceiBaTh AJUIOTPOIHBIC MOJU(PUKAIIMU CEPhl U
UX CTPOCHHE.
OOBSCHATH  OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIC
CBOMCTBAa Cepbl W  KOHKPETM3UPOBATH  HUX
XUMHYECKUMU PEAKIIUIMH.
PackprpiBaTh HaxokleHHE cepbl B TMpupone, €
MOJIYYeHHE U IPUMEHEHHUE
78 | Okcun cepsl (IV), cepraucras OnuceiBath  cBoiicTBa  okcuaa cepbl(IV) w
KHCTIOTa U €€ coln CEPHHCTOM  KHUCIOTBI, = HUX  TOJy4YeHHE U
IpUMEHEHHE.
XapaKTepru30BaTb BOCCTAHOBHUTEJIBHBIE CBOWMCTBA
okcuaa cepbl(IV) W KOHKpeTHM3MpOBaTh UX
YPaBHEHUSAMU PEAKIIHM.
OnuchlBaTh MOJYyYEHUE U NPUMEHEHHE THOKCHAA
CEepbl, CEPHUCTON KUCTIOTHI U CYIh(UTOB.
Pacro3zHaBaTh Cyab(OUT-HOHBI.
79 | Okcux cepoi(VI). Cepnas kucnmora Xapaktepu3oBatb okcug cepsl (V1) u cepuyto
u e€ coiu KHUCJIOTY KaK KHCIIOTHBIE COEUHEHUS.
80 CepHast KucCJIOTa U €€ COJU. [Iporuo3upoBaTh OKUCIUTEIbHBIE CBOMCTBA OKCHA
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NucTpykrax no Th.
JlabopaTopHas padora
«O3HAaKOMJICHUE C KOJUIEKIIUEH
MPUPOAHBIX COETUHEHUN CEPBI.
KauecTBeHHas peakuus Ha
Cyab(haT-aHUuOHBD)

ceprl(V]) 1 cepHOM KUCIIOTHI.

OnuceiBaTh MOJYYEHUE U NPUMEHEHUE TPUOKCUAA
Cepbl, CEPHON KHUCIIOTHI U CyIb(})ATOB.
UnentuduuupoBaTh CyibhaT-HOHBI.

81 A3zoT JlaBaTh 0OIITYI0 XapaKTEPUCTUKY THUKTOTCHOB.
CpaBHUBaTh CTPOCHHE AaTOMOB M KPHCTALIOB,
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIHHBIC CBOMCTBa
ITHUKTOT'CHOB.
YcraHaBauBaTh ~ 3aKOHOMEPHOCTH — WU3MCHCHHS
CBOMCTB ITHUKTOT'CHOB B TPYIIIIC.
XapakTepru3oBaTh HaXOXKJIEHUE a30Ta B TPHUPOJIE,
CTPOCHHE MOJICKYJbI, €r0 (U3NYECKHE CBOWCTBA,
BOCCTAaHOBHTEIIbHBIE U OKUCIUTENbHBIE CBOMCTBA.
OnuceiBaTh TMOJY4YEHHE a30Ta B J1aOOpaTOpHUH
Y IPOMBIIJIEHHOCTH M €r0 IPUMEHEHHE
82 AMMMaK. XapakTepu3oBaTh (PU3HYECKHE W XUMHUYECKHE
83 Conu aMMOHUS CBOIMCTBa aMMHAKa Ha OCHOBE COCTaBa M CTPOCHHUS
MOJIEKYJIBI.
OnuceiBaTh J1a00PaTOPHBIA W  TPOMBIILICHHBIHI
CIIOCOOBI MOTYYEHUSI aMMHUAKa.
Pacro3naBaTh KAaTHOH AMMOHHS.
Xapaktepu3oBaTh (U3HYECKHE U XHUMHUYECKUE
CBOMCTBA COJIE aMMOHMS U UX IPUMEHCHHUE.
84 Oxkcuapl a3ota Knaccudummponats OKCH/JIbI azora.
85 | AsoTrucras KHCIOTa M HUTPUTHI XapakTepu3oBaTh CTPOCHHUE MOJIEKYJ, (pru3ndeckue

1 XMMHUYECKHE CBOMCTBA OKCHIOB a3oTa.
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OnuceIiBaTh CBOWCTBA Aa30THUCTOM KHCJIOTHI U €€
COJIEH.

KonkperuszupoBathb OKHUCIIUTEIHHO-
BOCCTaHOBUTEIbHBIC CBOICTBa HUTPUTOB
YPaBHECHUSIMU PEAKIIUI
86 CtpoeHnie MOJIEKYIIbI U Xapakrepu3oBaTh CTpOEeHHuE MOJIEKYJIBI,
¢u3ndeckre cBOMCTBA a30THON ¢usznyecKkue W XUMHYECKHE CBOWCTBA a30THOMN
KHUCTOTHL. B¢ Xumudeckue KHCJIOTHI KaK KHCIIOTHI U CHJIBHOTO OKUCITHUTENS, €€
CBOWCTBA NOJTyYeHHNE U TPUMEHEHNE.
87 | TlomyueHue a30THOM KUCIIOTHI B YcTaHaBnuBaTh 3aBUCHMOCTh MEXAY CBOMCTBaMU
IPOMBIIIICHHOCTH | HUTPATOB U UX MPUMCHCHUEM
1a00paTopuu U €€ MPUMECHEHHUE
88 HuTpatsl
89 CrtpoeHnue aTroMa U ajljIoOTPOIHUS XapakTepu3oBaTh AJUIOTPOITHIO docdopa,
docdopa. Puznueckue cBOWCTBA CTpOeHHUE MOJIeKYy MoaubuKanui, nx Gu3ndecKue
AJUTOTPOIHBIX MOAU(PUKALIUNA CBOICTBA, BOCCTAHOBUTEJIBHBIE U OKUCIHTEIbHbIE
90 | Xumuueckue cBoicTBa hochopa cBoiicTBa (ocdopa, HaXOXKIECHUE B MPUPOAE,
91 dochopHbIC KUCTOTHI, UX MOJIyYEHUE U IPUMEHEHUE.
bu3uYeCKre U XUMHIECKHE CpaBHHBaTH CBONCTBA AJUTOTPOTTHBIX
CBOMCTBA MoAU(pUKAITUH.
VYcranaBnuBaTh B3aUMOCBSI3M  MEXIY OKCHUIAMU
docdopa, hochopabIMU KHCTOTaMU U docdhaTamu.
XapakTepu3oBaTh UX CBOWCTBA U IIPUMEHEHHUE.
Unentudunuponats dhocdar-aHUOH.
HaoOmronats u ONUCHIBATh XUMHYCCKUHU
HKCHEPUMEHT
92 Yrnepon JlaBaTh 0OIITYI0 XapaKTEPUCTUKY AIIEMEHTOB
93 | Oxkcuasl yraepoaa. MHCTpyKTax IVA-rpynmnsbi.
o Th. JlabopaTtopuas pa6ora CpaBHHBaTH AJUIOTPOIIHBIE Mo puKauu
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«IlomyyeHue yriaekucioro rasa
B3aUMOJIEMICTBMEM MpaMopa
C COJIIHOM KHCJIOTOM U
HUCCIECOOBAHUE €TI0 CBOMCTBY»

yriaepoja 1o CTPOEHHUIO, CBOMCTBaM
Y IPUMEHEHMUIO.

XapaKTepru30BaTh OKUCIUTEIbHO-
BOCCTAaHOBUTEJILHBIE CBOMCTBA YIiepoaa.

94 VYroipHas KUCI0TA U €€ COJIM. OnuceiBaTh  CTPOEHHE  MOJIEKYJd,  CBOMCTBA,
NucTpykrax no Th. IIOJIyYEHHE U IPUMEHEHUE yrapHOIro 51
JlaGoparopHuasi padora YTJIEKUCIIOTO Ta30B.
«KavecTBeHHas peakus Ha XapakTtepu3zoBaTb  CBOMCTBa  KapOOHAaTOB U
KapOOHAT-aHUOHY TUAPOKapOOHATOB. [TpuBoaAUTH IPUMEPDI
BAKHEHIINMX  IIpeAcTaTeled  COJIEM  yrOJbHOU
KHUCIIOTHI ¥ UX 3HAUYCHHUE.
95 | Kpemuuii B ipupoze. [lonydyenue OnuchIBaTh BOCCTAHOBUTENBHBIE U OKUCIUTEIbHBIC
Y IPUMEHEHHE KPEMHHUS. CBOMCTBa KPEMHHSI, €TO HAXOXKICHHE B NPHUPOJE,
Pu3nuecKkrne U XUMHYECKUE MOJIy4eHHE U 00JIaCTH TPUMEHEHUSI.
CBOMCTBA KPUCTAJNIMYECKOTO VYcraHaBnMBaTh B3aUMOCBA3U MEXAY OKCHUIAMU
KPEMHHUS KpEMHUS, KPEMHHUEBBIMU KHCJIOTaMH
96 Oxkcup xpemuwus(1V), ero U CUJIMKATaMHU.
CBOMCTBA OnuceIBaTh MPOLYKLIHIO CHJIMKATHOU
97 | KpemnueBas KHUCIOTa U €€ COJH. IIPOMBILIIEHHOCTH.
CuiiMkaTHas MPOMBIIUIEHHOCTh
98 Nuctpykrax no Th. Cobmonath mpaBWiia TEXHUKH OE30MaCHOCTH TIPH
IIpakTnyeckas padora 8 pa6ore ¢  11a0OpaTOpHBIM  00OPYIOBAaHUEM,
«IlomyueHne oKCcuI0B HArpeBaTeNbHBIMU  TPHOOpPaMH, XUMHYECCKUMU
HEMETAIIJIOB U UCCIIEOBAHUE UX peakTuBaMHu. DKOHOMHO M 3KOJIOTUYECKH TPAMOTHO
CBOWCTB)» 0o0palaTbcsi ¢ HUMHU.
99 Nuctpykrax no Th. HaGmronate xumMudeckue sSBICHUS M (PUKCHPOBATH
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IIpakTnyeckas padora 9
«ITonyuenue razos u
HCCIIEIOBAHNUE UX CBOMCTBY

pE3yAbTaThI HaOJI0ICHU .
BBIBOJIBI HA X OCHOBE

DopmynupoBaTh

100 | OGoOuieHre U cucTeMaTU3aALUS BbINONHATE TECTHI M yIIpaXKHEHUS, PELIaTh 3a/1a4u
3HaHuM 110 TeMe «HemeTtamnb» 10 TEME.

101 | BrimosHeHHE TECTOBBIX 3aJaHUN [IpoBOAUTH OLIEHKY COOCTBEHHBIX JTOCTHKECHUHN

102 | BeinmongHeHue TECTOBBIX 3aJaHUIN B YCBOCHUU TEMBI.

103 [ToaroroBka K KOHTPOJIBLHOU KoppektupoBath CBOU 3HaHUSI B COOTBETCTBUU

pabote C TUTAHUPYEMBIM PE3YITHTaTOM
104 | KonTpoJsbHas padora 6 no teme
«HemeTamibi»
MeTaLiabl 31 4,6, 7,10

105 | ITonoxeHue MIETOYHBIX METAJIOB OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS
B MIEPUOANYECKON CHCTEME GUBUYECKUX U XUMHUYECKHUX CBOWCTB IIEIOYHBIX
anemenToB JI. . MeHneneeBa u METaJIJIOB B 3aBUCUMOCTH OT UX aTOMHOTO HOMEpa.
CTPOCHHE UX aTOMOB. XapakTepu3oBaTh  HAXOXJCHHE B  IPHUPOJIE,
3aKOHOMEPHOCTH U3MEHEHUSI MOJIydEeHHE W TPUMEHCHHE IIEJOYHBIX METaIOB
(U3UIECKUX U XUMHUYECKUX B CBETE 00IIEero, 0COOEHHOTO U CIMHUYHOTO.
CBOMCTB B 3aBUCHUMOCTH OT OnuceiBaTh OMHAPHBIE KUCIOPOIHBIC COCAUHEHUS
aTOMHOTO HOMEpa MeTajuia IETOYHBIX METaJIJIOB u yCTaHABJIMBATh

106 | Okcuapl, uWX  TOJy4YeHHE U T€HETUYECKYIO CBS3b MEXK]Y COCTUHEHUSIMHU.
CBOMCTBA. XapaKTepru3oBaTh CBOKWCTBAa METAJUIOB, OKCHJIOB,
[Ilémoun, ®WX  CBOWCTBA U TUAPOKCHUIOB M COJICH IIETOYHBIX METAIJIOB U HX
npuMeHerre. Coau  IIEIOYHBIX IIPUMEHCHHE.
METAJJIOB, MX TPEICTABUTEIU H UnentuduimpoBaTb  COSAWHEHUS  IMIETOYHBIX
3HAYCHUE METaJIJIOB.

HaOmromats u ONUCHIBATh XUMHYECKUHU
HKCIICPUMEHT
107 | CtpoeHne aToMOB MEOU U
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cepebpa.

Ou3nyeckue U XUMHUYECKHE
CBOMCTBA OATHUX METAIJIOB, HX
IIOJIyYEHHE W NIPUMEHEHHE.
NHcTpyKTax o Thb.
JlabopaTopHas padora
«KauecTBeHHbIE  peakuuud  Ha
KaTHOHBI MEJIU U cepeldpay

108

CBolicTBa U IPUMEHEHUE
Ba)XKHEHIIINX COCTUHCHUM:
oxcumoB meau(l) u (11),
cepeopa(l); coneit meau(ll)
(xmopuna u cynedara) u cepedpa
(¢Topuaa, HurpaTa, Xxpomara u
alerara)

XapakTepu30BaTh CTPOCHHE aTOMOB, (DU3UYCCKUE U
XUMHUYECKHE CBOMCTBA MEIU U cepedpa.

MX COCIMHECHUU.

OnuceiBaTh CBOWCTBA M TPUMCHEHHE OKCHJIOB H
BOKHEUIIINX coyielt cepedpa u Meau.

Pacro3naBaTh KaTHOHBI MeIIU U cepedpa.

109

bepuinnuii, Maraui u
IEJI0YHO3EMEJIbHBIE METAJLIIBI

110

Haxoxnenue B mpupone,
nosryueHue, puzndeckue u
XUMHYECKHE CBOMCTBA.
[TprmeHeHune mEn0YHO3eMETbHbBIX
METAJUIOB M UX BaXKHEHUIITNX
COCJIMHCHMU I

JlaBaTh 0OIIYI0 XapaKTEepUCTUKY IIEMEHTOB
IIA-rpynmel Ha ~ OCHOBE  HMX  IOJIOXKEHUS
B [IEpPUOAUYECKON CUCTEME AJIEMEHTOB
. . MenaeneeBa u CTpOCHUSI ATOMOB.
VYcraHaBnuBaTh ~ 3aKOHOMEPHOCTH  M3MEHEHHS
cBoiicTB B Il A-rpynme.

XapakTepu3oBaTh  HAXOXKJIEHHE B  MIPUPOJE,
MOJIyYEHUE U TPUMEHEHUE IIETOYHO3EMEIIbHBIX
METAJUIOB B  CBET€  OOIIEro, OCOOEHHOI'O
U €JMHUYHOTO.

OnuceiBaTh OMHAPHBIC KUCIOPOJHBIE COCAMHEHUS
IETOYHO3EMENIbHBIX METANIOB M YCTAHABJIUBATH
TEHETUYECKYIO CBA3b MEXKY UX COCIMHEHUSIMMU.
XapakTepu3oBaTh CBOWCTBA METAJUIOB, OKCHJOB,
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TUAPOKCUJIOB M COJIEH IIENOYHBIX METAJIOB M HX
IpPUMEHEHHE.

NnentuduuupoBaTh COEIMHEHNUS MarHus,

KanbLus, Oapusl.

Habmronath 1 onuceIBaTh XUMUYECKUI
9KCIIEPUMEHT

111 | KecTkoCTh BOJIBI U CIIOCOOBI €€ XapakTepu3oBaTh BPEMEHHYIO M  TOCTOSHHYIO
yCTpaHEHUs WKECTKOCTH BOJIBL.
VYcraHaBnuBaTh B3aUMOCBSI3b MEXIY MNPUUYUHAMHU
WKECTKOCTH U CIIOCO0aMM €€ yCTpaHCHHS.
OrnuceIBaTh Bpe )KECTKON BOJIBI.
Ha6monats U OMHCHIBATH XUMUYECKUIH
HKCIIEPUMEHT
112 | TlonoxxeHue B MepUOAUIECKON OnuceiBaTh ~ CTpOeHHUE  aTtoma,  (U3UYECKHE
CUCTEME DJIEMEHTOB XUMUYECKUE CBOICTBA, MOJTYYEHHE U MPUMECHEHUE
J1. 1. MenpneneeBa u CTpoeHUS [AHKA.
aToMOB LIMHKa. Ero ¢usnueckue u AprymMeHTHpOoBaTh aM(OTEpHBIE CBOICTBA OKCHJA
XUMHUYECKUE CBOMCTBA U TUAPOKCUIA UHKA XUMUYECKUM
113 | Haxoxnenue B pupoJe, HKCIIEPUMEHTOM.
NOJIyYEHUE U IPUMEHEHHUE IIUHKA. XapakTepu3oBaTh  KOMIUIEKCOOOpa3oBaHUE  HA
Oxkcua, THIPOKCHIT U COU IIMHKA: pUMepe HUHKATOB.
MX CBOWMCTBA U NIPUMEHEHUE.
HNucTpykrax no Th.
JlabopaTopHas pab6ora
«ITonyuenue u uccnenoBaHue
CBOMCTB r'HJIPOKCH]IA IMHKA»
114 | TlonoxeHue B MEPUOIUYECCKON OnuceiBaTh  CTpOCHHUE  aTtoMma,  (U3UYECKUE

CHUCTEME DJIEMEHTOB
J. 1. MenpneneeBa u CTpoeHUs

XHUMHNYCCKHUC CBOﬁCTBa, IMOJTYUYCHHUC W IMPUMCHCHUC
AJIFOMMHUA.
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aTOMOB allfoMUHUs. Ero
bu3nYecKue U XUMUUECKUE
ceorictBa. MHCcTpyKTax no Th.
JlaboparopHasi padora
«B3anMOIENCTBUE AITIOMUHUSA C
pacTBOpaMU KHCJIOT U IIEJIOYE»

115

Oxkcua, THIPOKCHIT U COTU
ANMIOMUHUSA (B KOTOPBIX
AJIOMUHUN HAXOIUTCS B BUJIE
KaTHOHA U aJIIOMUHATBI): UX
CBOWCTBA U IPUMEHEHHUE.
NucTpykrax no Th.
JlaGoparopHasi padorta
«]Tonyuenue u U3yyeHne CBOMCTB
TUAPOKCUA ATTFOMUHUSA»

116

OpFaHI/I‘IGCKI/Ie COCIMHCHU
AJIIOMHWHUA

AprymMeHTHpOBaTh aM(OTEpHBIE CBOICTBA OKCHA
" TUAPOKCUIA ATIOMHUHUS XUMUYECKUM
JKCIEPUMEHTOM.

XapakTepu3oBaTb  KOMIUIEKCOOOpa3oBaHUE  HA
IpUMepe aTlOMUHATOB.

117

[Tonmoxenne B nepuoaudecKomn
CHCTEME DJICMEHTOB
J. 1. MenneneeBa u CTpoeHUS
aTomMoB xpoMma. Ero ¢usndeckue u
XUMHYECKHUE CBOMCTBA

XapakTepu3oBaTb XpPOM IO €ro IMOJIOXKEHHUIO
B [IEpPUOAUYECKON CUCTEME AJIEMEHTOB
. . MenneneeBa Hu CTPOCHUIO aTOMOB,
bu3nuecKkre 1 XUMUYECKHUE CBOMCTBA, MOIyYCHHUE U
npuMeHeHne xpoma. [IporHosupoBarh CBOMCTBA

118 CBoiicTBa, MOIYyYEHUE U BOKHEUIINX COEAMHEHUN (OKCUIOB U TUIPOKCUIOB
NPUMEHEHHE BaKHEHUIINX XpoOMa) B 3aBUCHUMOCTH OT CTENEHHU OKHCIICHHS
COEIMHEHUs XpoMa xpoma. IIpoBomuth, HaOMOIATH | ONMHUCHIBATH
119 XpoMmatbl U AUXPOMATHI, UX XUMHUYECKHUHN SKCIIEPUMEHT
B3aUMONEPEXO/IbI U
OKHCIIUTEIbHBIE CBOMCTBA
120 ITonoxeHne B MepuoInIEeCKOn XapakTepu30BaTh MapraHel] Mo €ro IOJOKEHUIO
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CHUCTEME DJIEMEHTOB
J. 1. MenneneeBa u CTpOCHUS
aToMOB Maprasua. Ero
(duznyuecKkre 1 XUMUYECKUE
CBOWCTBA

B MEPUOINYECKON CHUCTEME 3JIEMEHTOB
. . Menneneea u CTPOCHUIO aTOMOB,
bu3nYecKre U XUMUYECKHUE CBOMCTBA, MOTYyYEHHUE U
MPUMEHEHHUE MapraHIia.

[Iporuo3upoBath CBOMCTBA BAKHENIINX

121 [lonyuenue, cBoOWCTBA U COEIMHEHUN (OKCUAOB, THUAPOKCHIIOB U COJeH
IPUMEHEHHE BaXKHEHUIITHUX MapraHiia) B 3aBUCUMOCTH OT CTETICHU OKHUCIICHHS
COCIMHEHU MapraHiia Maprasia
122 Counu mapranna (VII),
3aBUCUMOCTh UX OKHCIUTEIHHBIX
CBOMCTB OT CpeJIbl pacTBOpa
123 | TlonoxxeHue B MepUOAUIECKON XapakTepu3oBaTh JKEJIE€30 MO €ro MOJIOKEHUIO
CHUCTEME DJIEMEHTOB B MIEPUOIUICCKON CUCTEME AJIEMEHTOB
J1. 1. MenpneneeBa u CTpoEHUS 1. . MenpaeneeBa U CTPOCHHIO aTOMOB,
aToMoB xene3a. Ero ¢pusnueckue ¢busnueckre U XMMHYECKHE CBOICTBA, MOJIyYCHHE
Y XUMUYECKHE CBOMCTBA. (UyryHa W CTaJd) W TNPUMEHEHUE >Kele3a U €ro
HNuctpykrax no Th. CILIABOB.
JlaGopaTropHasi padora [Iporno3upoBath CBOKCTBA BOKHEUIIINX
«Komnnekuus xene3ocoaepxraiimux coeAMHEHN (OKCUJOB W THUIPOKCUIIOB >KEJIe3a)
Py, YyTYHa U CTaIIN» B 3aBUCHMOCTH OT CTEIIEHU OKUCJIEHHUS JKeJe3a.
124 Haxoxxnenue B npupoje, PacnioznaBath kaTronsl xxerne3a(ll) u (1)
noyiyyeHue (4yryHa v ctaiu) u
IPUMEHEHHE JKelle3a
125 [Tonyuenue, cBOICTBA U

IIPUMEHEHNUE BAKHEUIIUX
coequnenwmii xemeza(ll) u (111).
NucTpykrax no Th.
JlabopaTopHas pab6ora
«]Tonydyenune HepacTBOPUMBIX
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TUAPOKCHUOB KEJI€3a U N3yUYCHHE
ux cBoucTB. Ilomydyenue
KOMILUIEKCHBIX COEIMHEHUI
Keyesay

126 | Pemienne  3KCHNEpUMEHTAIBHBIX DKCIIEPUMEHTATBHO MoJay4aTh Haunbosee
3amady o TeMe MHCTpPYKTax II0 pacnpocTpaHEHHBIC COCTMHCHHUSI METAJIJIOB
Th. IlpakTunyeckass padora 10 Y A3y4aTh UX CBOMCTBA
«Ilomyuenune COCIMHECHUH
METa/UIOB W UCCIICIOBAaHUE WX
CBOMCTB»
127 Nuctpykrax no Th.
IIpakTnyeckas padora 11
«PelieHne SKCIIepUMEHTATBHBIX
3a/1a4 1Mo TeMaMm «MeTaiIbl»
u «Hemertamib»
128 | O6061IeHne U cucTeMaTU3aIus BoINONHATE TECTHl U yIPa)KHEHUS, peuiaTh 3aJlauu
3HaHMM 110 Teme «MeTajuib» 0 TeMe.
129 [ToaroroBka K KOHTPOJBLHOU [IpoBOMTE OILIGHKY COOCTBEHHBIX JIOCTHIXKEHUM
paboTe B YCBOEHUHU TEMBI.
KoppekTtrpoBath CBOM 3HaHUS B COOTBETCTBUU
C TUTAHUPYEMBIM PE3YIHTATOM
130 | KontponbHas paboTta 7 mo Teme
«MeTramibi»
131 | O6o6mIeHNE U cUCTeMAaTH3AITIS
3HaHUM MO Kypcy o01Iel XuMuu
132 | Hroromas kKoHTpOJBHAs paboTa
10 Kypcy 00IIeil XuMuun
133 | O6001IeHNE U CUCTEMATU3ALIHS BBIMOMHATE TECTHI U YNPAXKHEHUS, PEIIaTh 3aJ1auu

3HaHUM MO Kypcy o0uiel XumMuu

10 TCMC.
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[IpoBOAUTH OLIEHKY COOCTBEHHBIX JIOCTHUXKEHUM

134 | O6o001IeHnEe U CUCTEMATA3ALINS B YCBOCHUU TEMBL.
3HaHWUM MO Kypcy 001el XUMUU KoppektupoBatb €BOM 3HaHUS B COOTBETCTBHHU
C IUIAHUPYEMBIM PE3YIHTATOM
135 [loBTOpEHUE
136 PesepBHoe Bpems — | yac




