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IHosicHuTEeNLHAA 3ANIUCKA
Pabouas nmporpamma 10 XMMHH COCTaBj€Ha Ha OCHOBe DyHIaMEHTAJIbHOIO sjipa

coJlepKaHusl cpenHero obmiero oOpasoBanuss u TpeOoBaHWIT K pe3ylbTaTaM CpPEIHETO

obmero  oOpa3oBaHus, MpeACTaBICHHBIX B  dDegepalbHOM  TOCYAapCTBEHHOM

o0pa3oBaTeNbHOM CTaHJIApTe CpeaHero odmiero obpaszoBanus u «lIporpammsl Kypca
xumun st 10, 11 kmaccoB o6meoOpa3oBaTenbHbIX yupexaeHuin» O.C.I'abpuensaa

(I'adbpuensa O.C. «Paboune mporpammbl. Xumus.7-11 kmaccel. Y4eOHO-METOIUYECKOE

nocobue» Mocksa «JIpoda» 2013).

B paboueii mporpaMMe mpeIyCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB
NEeSITeIbHOCTH ~ O0ydaeMblX,  OOYCIIOBIICHHBIX  MPEIMETHBIM  COACpP)KaHHUEM |
NICHXOJIOTHYECKUMH BO3PACTHBIMU OCOOECHHOCTSIMH 00y4JaeMbIX.

[Tpu M3ydeHUn XUMHH, T BEAYIIYIO POJIb UTPACT IMO3HABATEIbHAS JCSITEIbHOCTD,
OCHOBHBIE BHJIBI JIEATEITLHOCTH OOYYAIOUIMXCS Ha YPOBHE YUEOHBIX NEHCTBUN BKIFOYAIOT
YMEHHsI XapaKTepu30BaTh, OOBACHATH, KIacCU(UIIMPOBATh, OBJAJEBATh METOAAMH
HAyYHOTO MO3HAHMS, MOJHO U TOYHO BBIPAKAaTh CBOU MBICIH, apIyMEHTHPOBATH CBOIO
TOUKY 3peHusi, paboTaTh B IpyIIe, MPEACTaBIATh U COOOIIATh XUMUUECKYI0 HHPOPMAIIHIO
B YCTHOI U MUCBbMEHHOM popme u ap.

[Iporpamma ompeaensieT coAepkaHHe W CTPYKTypy ydeOHOro matepuana,
MOCJICIOBATEIPHOCTh €r0 M3y4YCHUS, MyTH (OPMHUPOBAHUS CHUCTEMBlI 3HAHWMA, YMCHHH W
CHOCO0OB JESATEIHLHOCTH, PA3BUTHS yIAIUXCS.

JanHass mporpamMma npeAHa3HayeHa sl u3ydeHuss xumud B 10 kiacce Ha
npo(UILHOM YpOBHE.

Hemnn:

o dbopMupoBaHHEe Yy OOYYarOIIMXCS YMEHHUS BHJETh W IOHUMATh IIEHHOCTH
0o0pa3oBaHMs, B3HAYMMOCTh XHMHYECKOTO 3HAHUS JUISI KaXKAOTO 4YellOBeKa,
HE3aBHCHUMO OT €T0 MpOodeCCHOHANBHON AeSITETbHOCTH;

o dbopmupoBaHUE y 00YJAIOIIUXCS EIOCTHOTO MPEACTABICHUS O MUPE U POJIA XUMHHU
B CO3JIaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

o npuoOpeTeHrue OO0YyJaroIIMMHCS ONbITa Pa3HOOOpa3HON JEATENBHOCTH, OIbITa
MO3HAHUS W CAMOITO3HAHUS, HABBIKOB PEIICHHS MPOOJIeM, MPUHSATHS PEIICHHM,
MOoMCKa, aHalu3a M 00paboTkM HHGOpPMAIMU; HABBIKOB H3MEpPEHUl, HaBBIKOB
Oe3omacHOTO OOpaleHuss ¢ JIabOpaTOpHBIM OOOPYJOBaHMEM U BEIIECTBAMHU B
MOBCEIHEBHOM JKU3HH.

3amaun:

] dbopMHupoBaTh y OOYYAIONIUXCS CHUCTEMBI 3HAHWUW OCHOBHBIX 3aKOHOB U TEOPHUU
XHAMUH,

] dbopMHUpPOBATH Y O0YJAFOIITUXCSI YMEHHSI IPUMEHSTH TIOJYUCHHbBIC 3HAHUS B JKH3HHU.

H3meHeHus1, BHeCEHHbIE B ABTOPCKYIO IPOrPaMMy:

1. VYwuamwuecs maHHOTO Kjlacca M3ydald XUMHIO B 8-9kiaccax Ha yriyOJieHHOM ypOBHE, B
CBSI3M C ATHUM HEKOTOpbIe TeMbl nporpammbl (Ctpoenue atoma, CTpoeHHE BElEecTBa,
PactBopsl, Teopusi CTpoeHUS OpPraHMYECKUX BEIIECTB) TPEOYIOT ISl H3y4YEeHHUs
MEHBIIIETO BPEMEHHU.

2. Tewms! «bruonornuecku akTuBHbIE BemecTBa» u3 10 kinacca u «XuUMHUA U 0OIIECTBOY U3
11 xnacca He BbIBEJIEHBI B OT/AEIbHBIC TEMBI, a BKIIOUEHBI (DparMEeHTapHO B T€ YPOKH,
II€ OHM OpraHMYECKH BIHCHIBAIOTCA B TeMy. CoKoHOMIEHHOE Bpems (244.)
IPENOoNaraeTcsl UCMOoIb30BaTh IS U3Y4YEHUs 3aKIIOYUTENbHBIX TEM OpPraHUYECKOMH
XUMHU «A30TcoliepXKalllue OpraHndeckue coeauHeHusn» u  «O0oOmeHune Kypca



OpPraHMYECKON XUMHMW». DTU TEMBI JOJKHBI M3ydarbes B 10 Kilacce, HO OHU B JaHHOUN
nporpamMme mnepeneceHsl B 11 kiacc, T.K. Kypc oprannyeckoil xumuu 10 kiacca
Ype3BbIYAIHO  TEperpy’eH ydueOHbIM  MaTepuanoM, TpeOyrommM  OOJBIIMX
YMCTBEHHBIX 3aTPaT Ha €r0 OCMBICJICHHE.

3. HM3menen mopsnok u3ydenus B 10 xiacce yueOHOro marepuansa HEKOTOPHIX TeM : B
teme «CTpoeHue U Kiaccu(uKalus opranudeckux coenquHeHuin» (10 4.) mnanupyercs
IpoBeCTH 4 ypoKa 110 U3Y4YEHHUIO HOMEHKJIATYpbl U H30MEPUH OPTaHUYECKUX BEILECTB,
TaK Kak, BO-TIEPBBIX, TH TEMbI pacCMaTPUBAINCH JI0BOJIBHO MOAPOOHO B 9 Kilacce, a,
BO-BTOPBIX, 3TOT MaTepHall pacCMaTPUBAETCS 00SM3aTENBHO MPU U3YUYECHHH KaXKIOTO
KJIacCa OPraHU4ECKUX COCIUHEHUM.

4. Matepuan tembl «Peakuuu B OpPraHMYECKOM XUMHHM» HELEIeco0Opa3HO H3Yy4aTh
OTJEJIbHOW TeMOW B Hayajle Kypca, KOIJla ydaluecs elle He oONaJaroT HYXKHBIM
00BEMOM 3HAHMM, IpeaIaraeTcs TOT MaTepual U3ydaTh 110 MEPE U3YUEHUS HYKHOTO
KJlacCca COCIMHEHUHN.

5.  XuUMHUYECKUH MPAKTUKYM B JAHHOW MporpamMme MNpeylaraercsi IpoOBOJAUTh HE B BUJE
OTJIEIbHOM TEMBI, a B BUJI€ OTJEJIBHBIX YPOKOB IIPU IPOXOKACHUN HYKHOU TEMBI.

O0mas xapakrepucTuKa y4eOHOro npeamera
XVMHS U3Y4aeT COCTaB U CTPOEHHUE BEIIECTB, 3aBUCUMOCTh UX CBOIMCTB OT CTPOECHMS,
IIOJIy4YeHUE BEUIECTB C 3aJaHHBIMU CBOMCTBAaMH, HCCIEIOBAHHE 3aKOHOMEPHOCTEH
XuMHueckux peakuuid. Ilostomy B pabouell mporpamme 1o XMMHUU HalUId OTPa)KEHUE
OCHOBHBIE COZIEP>KATEIIbHBIC TMHHUHU:
. «BemectBo» — 3HaHUS O COCTaBE M CTPOEHUHU BEILECTB, UX (PU3MUECKUX U
XMMHYSCKHX CBONCTBAX;
o «XuUMHUYECKas peaklus» -3HaHUs 00 YCIOBUSAX M CIOCO0ax — yrpaBlIeHUs
XUMHUYECKHMH TMPOLIECCAMU;
o «IIpumeHeHne BelECTB» — 3HAHUS W ONBIT IPAKTUYECKOH JEATEIBHOCTH C
BElIECTBaMH, KOTOpPbIE HanboJIee YacTo yOTPEOISIFOTCS B )KU3HH.
o «SI3BIK  XUMUM» — CHCTEMa BaXHEHIIMX MOHATHMM XHWMHH, HOMEHKIATypa
HEOPraHMYECKUX U OPraHMYECKUX BEIIEeCTB, XUMUUYECKHE (HOPMYJIIbl U ypaBHEHUS.

MecTto kypca XuMHuH B 0a3MCHOM y4eOHOM IVIaHe

[Ipenmer «Xumus» BXoIUT B oOpa3oBaTelbHyt0 oOnactb «EcTtecTBo3HaHuE» U
paccunTaH, 4To OOyd4arolluecsl MOJIyYWJIM HeOoOXOJIMMble NEepBOHAYAJIbHbIE 3HAHUS MpPU
U3Y4EeHUHU Kypca XuMuu B 8-9 kiaccax. denepanbHblil 6a3ucHBIA y4eOHBIN MJIaH OTBOJIUT
Ha u3ydeHue xumuu B 10 knacce 68 yacoB n3 pacyera 2 yaca B HeJlento + 1 yac B HeJEno
U3 BapuaTUBHOM yacTu YuebHoro maHa MAOY «COII Nel32y» r. Ilepmu. Uroro: 102
qaca B Iol.

IleHHOCTHBIC OPHEHTHPBI COAEPKAHUA YU4eOHOI0 peaMera

[Tpenmet «XuMus» MO3BOJSAET GOPMUPOBATH Y 00YUAIOIIUXCS LIEIOCTHYIO KAPTUHY
MUpa.

W3y4as BemecTBa ¥ UX MpEeBpaIIeHUs, y 00y4aromUXCs JOKHBI CKJIabIBAThCA
TaKHe MO3HABATEJIbHbIE IIGHHOCTH, KAK OTHOILIEHHE K XUMHUYECKUM 3HAHUSIM KaK K OTHOMY
U3 KOMIIOHEHTOB O0II[€UEI0BEUYECKOM KYIbTYpHhI; K T0O3HABATEILHOMN IEATEIILHOCTH KaK
UCTOYHUKY 3HAHUH, TOHUMaHUE CJI0KHOCTH U OECKOHEYHOCTH Ipoliecca O3HaHUS,
HEOOXO/IMMOCTH ydeTa JISHCTBHS 3aKOHOB MTPUPOIBI B cpepe NesITeTbHOCTH YelOBeKa.
OO6yuaromiyecs: JOJKHBI YICHUTh HEOOXOAUMOCTh XUMHUYECKUX 3HAHUH JUIS PEeLICHUS
HHEPTEeTUYECKUX, CBIPHEBBIX, POIOBOIBCTBEHHBIX U JP. IPOOJIEM UEIOBEUECTBA.



N3yueHne XMMHUH JOJIKHO CIIOCOOCTBOBATh BOCIIMTAHUIO MIOTPEOHOCTH B TPYAOBOM
JeSITeIbHOCTH, BKIIFOUAIOICH B ce0sl TBOPUECKUI KOMITIOHEHT MPUMEHEHHS] XUMHYECKHIX
3HAHWUW Ha IPAKTUKE. Y YEHUKH JI0JKHBI HAyUYUTHCS TOHUMATh COOJII0IEHUE ITpaBUIl
0€30I1aCHOT0 MCII0JIb30BaHMS BEIIECTB M B KAOMHETE XUMUH, U B OBITY, U B IPHPOJIE.

Copneprxanue yueOHOTO MpeIMeTa BOCHUTHIBACT TAKWE HPABCTBEHHBIE IEHHOCTH,
KaK [IaTpUOTU3M, OepeXHOE OTHOILIEHUE K IIPUPOJIE, T'yMaHHU3M, YyBCTBO J0Jra,
JUCLUIUIMHUPOBAHHOCTb, NMPU3HAHHE HEOOXOAUMOCTH CaMOCOBEPIICHCTBOBAHNUS.

OOyueHue XuMHHM  CIIOCOOCTBYET MOHMMAHUIO yYallluXcsl KOMMYHMKaTHBHBIX
LICHHOCTEMN: ICHOCTH, KPATKOCTH, JOCTYIHOCTH U3JI0KEHU HHPOPMALIUHU, YMEHUE
MOJIb30BATHCS PA3TMYHBIMU HCTOUHUKAMH UH(OpMAIMK, apTyMEHTUPOBAHHOMH,
KPUTUYECKOH OLEHKH MH(OPMAIIHH.

XuMUS 103BOJIIET POPMUPOBATH ICTETUYECKHE IEHHOCTH, TIOKA3bIBasi KPacoTy U
FapMOHMYHOCTH MUpa BEUIECTB U UX IIPEBPALICHUM, a TAKXKE BUIETh KPACOTy U
rapMOHUYHOCTb IIPY BBIIIOJIHEHUN PA3JIMYHBIX 3a7a4.

JInuHOCTHBIC, MeTaNIpeAMETHBIC M NIPEAMETHbIC Pe3yJbTaThl
JIMYHOCTHBIE:

e [IOHMMaHHe O0O0ydaeMblX, UYTO XUMMUYECKHE 3HAHUS SBISAIOTCS 00s3aTENbHBIM

KOMIIOHEHTOM KYJIbTYpBI;

e  BOCIMTaHHE YYyBCTBA TI'OPJAOCTH 3a POCCHUMCKYH0 XMMHMYECKYIO HAyKy; I'YMaHH3Ma,

YBa)XXKUTEJIbHOTO OTHOLIEHUS K TPYLy, LEI€YCTPEMIEHHOCTH;

e (opMupOBaHHE AaKTMBHOM >KM3HEHHOM IMO3UIIMH; TBOPUECKOTO OTHOIIEHHUS K NIy, B

TpyZOBOM cdepe - TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY  JajbHeiIien

o0pa3oBaTenbHON U MPO(heCcCHOHATBHONW TPAeKTOPHH.

MeranpeamerHsblie:

® yMEHHE MPUMEHATh OCHOBHBIC€ HWHTEJUICKTYaJbHbIC OMepanuu: (HopMylIUpoOBaHHE

TUIOTE3, aHAJIW3 U CHHTE3, CpaBHEHHUE, 00OOIIeHHE, CUCTEeMaTH3alusi, BBIIBIICHUE
IIPUYMHHO-CIEACTBEHHBIX CBA3€H, IOMCK aHAJOrOB [UIA HM3Y4YEHHUS OKpPYXKarollen
JIEHCTBUTEIILHOCTH;
YMEHHE TEHEepUpoBaTb HJAEU U ONPENENATh CPEACTBAa, HEOOXOAUMBIE [UISI HX
peanu3anuy;
YMEHHE OIpeAeNsaTh LUEeNN U 3aJauM JeATeIbHOCTH, BEIOUpATh CPEICTBA pealu3aluu
L[EJIU U IPUMEHSTh UX Ha IPAKTHKE;
YMEHUE UCIOJIb30BaTh  Pa3IMYHbIE HCTOYHMKU JUIA IIOJY4EHHS XHMHYECKOU
uH(pOpMaLUH.

IIpexmeTHbIe:
B pesynprate um3ydyenus kypca xumuu B 10 kiacce Ha TpoQUIBHOM  YpOBHE

00y4aroNuiCs TOTKEH:

3HATL/ NOHUMATD:
KIIacCHU(UKAIIMIO, HOMEHKIIATypy OpPraHUYECKHUX BEIIECTB;
B3aUMOCBSI3b CBOMCTB U CTPOEHHUS BEILIECTB;

OCHOBHBIC TCOPHHU U ITOJIOKCHUA XHUMHU:. CTPOCHUC aTOMaA, HepI/IOJII/I‘IeCKI/Iﬁ 3aKOH,
XUMHYECKas CBA3b, TCOPUA CTPOCHHA OPraHNYCCKUX COCHHHGHHﬁ;
MpaBujia TEXHUKU 0€30MacHOCTH MU paboTe ¢ BEIIeCTBAMHU.

Ymers:

e 1aBATh ONpeaeJeHUs] U3yUYCHHBIM SBJICHUSM U TOHATHUSIM;



® 00BSICHATH: CTPOCHUE U CBOMCTBA M3YUYECHHBIX KJIACCOB BEILIECTB;

® XapaKTepu30BaThb: XUMHUYECKHME CBOWCTBA H METOABl IIOJIYYEHUS, THIIbI
XUMHYECKUX PEAKIUM;

e onpeessiTh: KJIACC BEUIECTB, TUI XUMUYECKON PEAKLIUH, IPOAYKTHI PEAKIIUU;

* COCTABJSATH: (OPMYyNIbI W Ha3BaHWS  COCJAMHCHUH, YpPaBHEHUS XUMHUYECKUX
peaKIuii;

¢ 00paIIATBLCS C XUMHUUYECKON MTOCY/I0H M JIA0OpaTOPHBIM 00OPY/I0BAHHEM;

e CJIEIOBATH MMPaBHJIaM 0€301TaCHOCTH IPH MPOBEJICHUU IPAKTUYECKUX PAOOT;

* PaCNoO3HaBaTh ONBITHBIM NyT€M H3Y4YCHHbIE OPraHMYE€CKHUE BEMIECTBA IO HX
(U3HYECKUM CBOMCTBAM U KAUYECTBECHHBIM PEAKIIHSIM;

* ONMCHIBATH JINYHBIC HAOIIOJICHUS] WIN OMBITHI, Pa3indaTh B HUX IEJb, YCIOBUS
MPOBEJICHUSI M TOJIYYEHHBIE PE3YJIbTAThl; OMUCHIBATH [0 NPEIIOKECHHOMY IUIAHY
BHEIIHUI BHUJ] U3YYECHHBIX TEJI U BEUIECTB;

* CIOJIb30BATh JIOTIOJHUTENbHBIE WUCTOUYHUKU JUIS BBIIONHEHUS y4eOHOH 3amauu;
€CTECTBEHHOHAYYHYIO JIEKCHKY B CAMOCTOSITEIbHO TIOJITOTOBJIEHHBIX YCTHBIX COOOIICHUSX;
KOMIThIOTEPHBIC TEXHOJOTHH JIJIsi 00paOdOTKH M Mepeayr XUMHYEeCKOW MHpOopMaluu U ee
MIPE/ICTABJICHHS B PA3JIMYHBIX (OpMax;

e 1eJIaTh PpacyeTbl, pemas KOMIUIEKCHBIE 3aJayd, B KOTOPBIX HCIIOIb3YyETCS
MaccoBasi J10J1s1 paCTBOPEHHOIO BEILIECTBA, IPUMECEH, BEIIECTB B CMECH, BbIXO/Ia PEAKIIUH,
MJIOTHOCTh PacTBOPOB, 00bEM ra30B U CMECU ra3oOB, MapajuieJIbHbIC U MOCIEA0BATEIbHbBIC
peaKIu., TEPMOXUMHYECKUE PACUEThl, M30BITOK PEarupyromiero BEUIECTBA, PAacuUeThl C
UCIIOJIb30BaHUEM aIreOpanvdeckux METONOB, BBIBOJ (DOpMYINbI BEIIECTBA IO JAHHBIM
aHaJIM3a WU 10 IAHHBIM PEAKIUH;

HNcnojab30BaTh  NPHOOpPETEHHbIE 3HAHHMS M _VMEHHMS B NPAaKTHYECKOM
JeSITeIbHOCTH M NOBCEIHEBHOM sKM3HM JIJI:

e 0e30MacHOro 00paIeHus ¢ BeIeCTBAMH U MaTepUaIamMu;

e DKOJOIMYECKH I'PaMOTHOI'O NOBEJCHUS B OKpYXKaIOIIEH Cpelie, IKOJIbHON JabopaTopun
U B OBITY;

e OOBSCHEHUS XMMHMUYECKHUX SBJIEHUH, NPOUCXOASIIMX B Mpupone, ObITYy, Ha
IIPOU3BO/ICTBE;

® OILICHKM BIMSHMS XMMHMUYECKOTO 3arps3HEHUS OKpYXKarolled cpeisl Ha OpraHusM
YeJI0OBEKA U IPYTUE JKUBBIE OPraHU3MBI;

e KPUTHYECKOH OIIEHKHM JOCTOBEPHOCTH XMMHYECKOM HH(OpMaIMM, MOCTyHaromend Hu3
pa3HbIX UCTOYHHUKOB.

KOHTPOJIb NTPEJMETHBIX PE3YJIBTATOB
®opMbI KOHTPOJIA:
KOHTpOJIbHAsI paboTa; pedTUHroBas padoTa;
QG depeHIIMPOBAHHBIA UHINBUAYATBHBIA THCHBMEHHBIN OIPOC;
CaMOCTOsITeNIbHas IPOBEPOYHAs PaboTa;

e

DKCIIEPUMEHTaJbHAas KOHTpOJbHAs paboTa, TECTUPOBAaHWE, IUKTAHT, MHCHMEHHBIC
JIOMAIITHUE 33/I1aHNUS;
5. aganus MMPaKTUYCCKUX pa60T, PE3YIBbTATOB BBIMMOJIHCHUA IUArHOCTUUYCCKHX SallaHI/Iﬁ
y4eOHOTr0 1mocoOus.
JUIsl TeKyIero TeMaTU4eCKOTO KOHTPOJS W OIEHKM 3HAHWUH B CHUCTEME YpPOKOB
NPEIYCMOTPEHBl  YPOKH-3a4eThl, KOHTPOJBHBIE pPadoTel. Kypc 3aBepmaioT ypokw,



MO3BOJIAIOIIME OOOOIIUTh M CUCTEeMATU3UPOBATh 3HAHUS, a TaKkKe NMPUMEHUTh YMEHUS,
IPUOOpPETEHHBIE TIPU U3YUEHUH JAHHOTO IIPEIMETA.
Kpurtepun onenkn y4eOHOM NeATEJIbHOCTH

PesynbTaTom npoBepku YpOBHsI YCBOEHHS Y4eOHOTO MaTepualla sIBJIsSETCsl OTMETKA.

IIpoBepka M OLEHKA 3HAHUM MNPOXOAUT B XOAE TEKYLIMX 3aHATHN B YCTHOW WJIU
nuchbMeHHOU (opMme.

[Ipu onenke 3HaHU OOyd4aromMXcs Mpeanojaraercs oOpaliaTh BHUMaHHE Ha
MIPaBUIIbHOCTb, OCO3HAHHOCTD, JJOTUYHOCTh U JI0KA3aTEIbHOCTh B U3JIOKEHUU Marepuaia,
TOYHOCTb UCIIOJIb30BAHUS TEPMUHOJIOTUH, CAMOCTOATEIBHOCTh OTBETA.

B coorBerctBUM ¢ TpeOOBaHUSMHM CTaHAapTa IO XWMHUU M BBIOPAHHBIX W3
denepanbHOro CHUCKa Y4€OHMKOB YYMTENb XHMHH BO BpeMs IPOBEPKH M KOHTPOJISA
3HaHUMU 10 MPEAMETY MOXKET OPUEHTUPOBATHCSI HA CIIEYIOIINE YPOBHU:

1. PenpoayKTHBHBII.

BelnonHenne yyamummucs 3a1aHuii 3T0ro ypoBHS ONIMPAETCSl B OCHOBHOM HA MAMSITh.

JAns mpoBepkM 3HAaHUM M YMEHHM, COOTBETCTBYIOLIMX II€PBOMY YPOBHIO,
UCIIOJIB3YETCSl PENpPOAYKTUBHBIA BUJl 3aJaHUM, MpEAnoJiaraloliuii BOCIPOU3BEICHUE
YYAIIUMHUCS OTJEIbHBIX 3HAHUI U YMEHUM.

2. lIpoayKTHBHBIH.

Jl5is IpoBEpKM YMEHHUS PUMEHSATDH 3TH 3HAHUS B yU4EOHOH MPAKTUKE MCIIOIB3YIOTCS
3a/laHusl, BHIIIOJHEHNE KOTOPBIX BO3MOXHO HE TOJIBKO HA OCHOBE MAMSTH, HO U Ha OCHOBE
ocMmbiciieHud. [loaToMy Hapsily € IICMXOJOTMYECKOH omepauueil BOCIHpPOU3BENEHUS
HIMPOKO HUCTIOJIB3YIOTCSA Y3HABAHUE U SIBICHHUE NIepeHoca. /il BBINOJHEHUS TaKUX 3aJaHui
TpeOyeTcst Oosiee HamNpsHKEHHAs MBICIUTENbHAS JESATEIbHOCTh YyYalUXCs, 4eM IpH
BBITNIOJIHEHUH 3a/laHUi Ha IEPBOM YPOBHE.

3. TBopueckwuii.

Jl1g mpoBEpKM 3HAHUH, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, 1 YMEHUS IPUMEHSITh
UX B YyuyeOHOW NpaKTHKE HCIONb3yeTcsl pe(IEeKTUBHBIN BHJ 3aJaHUM, BBIIOJIHEHHE
KOTOPBIX ONHPAETCS Ha PENpPONYKTUBHBIE 3HaHMs, HO TpeOyeT IiayOOKOro OCMBICICHHUS,
BJIQJICHUS JIOTMUECKUMU TpUE€MaMU YMCTBEHHOM JESATENbHOCTH (aHaJU3, CHHTE3,
0000111eH1e, KOHKpeTU3allus, CpaBHEHNE, adcTparupoBaHue, Kiaccuuxarms).

Ounenka "S" craBurcs B ci1yydae:

1. 3HaHus, NOHMMaHUs, TJIyOWHBl YCBOEHHMs OOydarolMMcs Bcero o0bEMa
IIPOrpaMMHOTr0 MaTepHaIa.

2. YMeHMs BBIACIATD TJIaBHBIE TIOJOKEHUS B U3yUYEHHOM MaTepuaie, Ha OCHOBaHUU
¢bakToB M mpUMEpPOB 00001IaTh, J1€1aTh BHIBOJBL, YCTAaHABIMBATh MEXIPEIMETHBIE U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKH MPUMEHSET IMOJyYCHHbIE 3HAHMUS B HE3HAKOMOM
CUTYallUH.

3. OtrcyTcTBUE OMIMOOK U HEJOYETOB MPH BOCIIPOU3BEACHUN N3YUEHHOTO MaTepuana,
IIPU YCTHBIX OTBETAX YCTPAHEHUE OTJEIbHBIX HETOYHOCTEHN C MOMOUIBIO JOTIOJIHUTEIbHBIX
BOIPOCOB YYHTENsl, COONIOJCHWE KYJIbTYyphl INHUCBMEHHOM M YCTHOM peuH, NpaBHil
o OopMIICHHS MMCEMEHHBIX PadoT.

Onenka "4":

1. 3HaHMe BCEro M3y4eHHOro MPOrpaMMHOr0 MaTepHaa.

2. YMeHHU BBLACIATH [VIABHBIE MOJIOKEHUSI B M3yYEHHOM MaTepHalle, Ha OCHOBAaHUHU
¢dakToB U mpuMepoB 0000WIaTh, JAeNaTh BBIBOJbI, YCTAHABIMBATh BHYTPUIIPEAMETHBIC
CBSI3U, IPUMEHSATH NOJIyYCHHbIEC 3HAHUS HA TIPAKTUKE.



3. HesnauutenbHple (HerpyOble) OMMUOKM W HEAOYETHI TMPH BOCIHPOU3BEICHHUH
U3Y4EHHOTO MaTepuaia, COOII0IEHNEe OCHOBHBIX MPABWII KyJIbTYyphl TUCBMEHHOW U YCTHOM
peuu, mpaBuil 0(hOPMIICHHUS] TUCbMEHHBIX PadoT.

Ouenka '"3" (ypoBeHb TNPENCTABICHUM, COYETAIOIIUXCA C HJIEMEHTAMU HAayYHBIX
MOHSATUI):

1. 3HaHMe ¥ YCBOGHHME MaTepuajia Ha YpOBHE MHHHMAJbHBIX TpeOOBaHMIA
POrpaMMbl, 3aTPyAHEHHUE MPH CAMOCTOSITEILHOM BOCIPOU3BEACHUM, HEOOXOIUMOCTD
HE3HAYUTENIbHOM MOMOIIY MpPernoaaBaTes.

2. YMenue paboTaTh Ha YPOBHE BOCHPOHU3BENICHUS, 3aTPYJAHECHUS MPU OTBETaxX Ha
BHUJIOU3MEHEHHBIE BOITPOCHI.

3. Hammume rtpyOol OmMOKH, HECKONBKUX HETPyObIX IPH BOCIPOU3BEICHUH
U3Y4EHHOTO MaTepuaia, HEe3HAYHTEIbHOE HECOOJIIOJICHHE OCHOBHBIX MPABWII KYJIbTYPHI
NUCHbMEHHOW M YCTHOM peuu, npaBwil 0(hOpMIICHHUS TUCbEMEHHBIX PadoT.

Ouenka "2'":

1. He3Hanue u HeycBOGHHME MaTepuaja Ha ypOBHE MHMHHMMAJBHBIX TpeOOBaHUM
IPOrpaMMBbl, OT/I€IbHBIC IPEICTABICHUS 00 N3YUEHHOM MaTepHae.

2. OrcyrcTBUE yMEHUU pabOTaTh HAa YPOBHE BOCHPOM3BENCHUS, 3aTPyIHEHUS TpU
OTBETaxX Ha CTAH/IAPTHBIC BOIIPOCHI.

3. Hamnume HECKONbKHX TpyOBIX OMIMOOK, OOJBIIOTO YHWCIIa HErpyobIX NpHU
BOCIPOM3BEICHUN HW3YYEHHOI'O MaTepHuaja, 3HAYUTENIbHOE HEeCOOII0JEHUE OCHOBHBIX
NPaBUJI KYJIBTYpbl TUCBbMEHHOM M YCTHOHM pedu, mpaBmil 0popMIICHNSI TUCBMEHHBIX padoT.

OueHka caMoCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIBHBIX PadoT
Ouenka "5" craBurcs, ecinu 00y4aromuncs:

1. BeITIONTHIIT paboTy 0€3 OIMMOOK U HEAOUYETOB;

2. momycTui1 He 6oJiee OJTHOTO HeJoueTa.

Ouenka "4" craBuTCs, eciau 00yJaromUiCcs BBITOJHUI pabOTy MOJHOCTBIO, HO JIOMYCTHII
B HEM:

1. He Gonee o/1HOM HETPYOOI OMIMOKU M OAHOTO HEOYETa;

2. unu He O6oJiee IBYX HEAOYETOB.

Ouenka "3" craBuTcs, eciy 00y4arONIUICS MPABUIBHO BBIMOJHUII HE MEHEE MOJIOBUHBI
pabOThI WU TOIYCTHUII:

1. He Oonee ABYX TPyObIX OMINOOK;

2. unu He O6oJee oTHOM TpyOoi U 0THON HErpyOOil OIITMOKH U OJTHOTO HEJI0UETa;

3. unu He 6oee IBYX-TpeX HErpyObIX OINOOK;

4. unu otHOM HEerpy0oil OMMOKHU U TPEeX HEA0UETOB;

5. WM IpU OTCYTCTBUU OLIMOOK, HO NMPH HAIWYHU YETHIPEX-TISATH HEA0UYETOB.
Ouenka ""2" craBuTCS, €Clii 00yJaroIuiics:

1. momycTuia 4MCIO OMMOOK M HEIOYETOB NMPEBOCXOIIEe HOPMY, MPH KOTOPOM
MOJKET OBITH BRICTABJIEHA olleHKa "3";

2. WIIM €CITU TIPaBIJILHO BBITTOJIHUII MEHEE TIOJIOBUHBI PAOOTHI.

VYuurenb wWMeeT TPaBO TOCTAaBUTh YYCHHWKY OIICHKY BBIIIE TOW, KOTOpas
NPeyCMOTPEHAa HOPMaMH, €CII YYeHHKOM OPWUTHHAJIBHO BEHITONHEHA pabora. OUEHKH C
aHAJTM30M JIOBOJATCS IO CBEAEHHUS Yyyalluxcs, IpelycMaTpuBaeTcss pabota Haj
omnMOKaMu, ycTpaHeHHne mpo0eioB.

OneHka BBINOJTHEHNS MPAKTHYECKUX (J1a00PaTOPHBIX) padoT, ONBITOB
Ouenka "5" craBuTCs, €CM 00yYaIOIIHIACS:



1) mpaBUJIbHO OIpeEII LENIb OIbITA;

2) BbMOJAHMI pabOTy B TONHOM OOBEME C COOJIOJCHHEM HEOoOXO0IUMOM
MIOCJIEIOBATEIBHOCTH IPOBEICHUS OIIBITOB U U3MEPEHHIA;

3) caMOCTOSITENIEHO U PAIIMOHAIBHO BBIOPAN U MOATOTOBUII JJISL OTIBITA HEOOXOIMMOE
000pyI0BaHUE, BCE OMBITHI TPOBEII B YCIOBHIX U PEKUMAX, 00ECIICUUBAIONINX MTOTyYCHHE
pE3yJbTaTOB U BHIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO;

4) Hay4yHO TPaMOTHO, JIOTUYHO OMNHUcal HaOMoAeHUs U chOPMYINPOBAIl BBIBOJBI U3
omnbiTa. B mpencTaBieHHOM OTYeTe MPAaBUIBHO W aKKypaTHO BBINOJHWII BCE 3aIUCH,
TaOJIMLbI, PUCYHKH, YEPTEKHU, TPA(UKH, BEIYUCIICHUS U CJIeJIal BBIBObL;

5) TposBISET OPTraHU3ALMOHHO-TPYAOBBIE YMEHHS (MIOIIACPKUBAET YHUCTOTY
pabouero Mecra U MOPsII0K Ha CTOJIE, SKOHOMHO HCIIONIb3YET PACXOJAHbBIE MATEPHAIIbI).

7) OSKCIEPHUMEHT OCYLIECTBISET MO IUaHy ¢ yderoM 1B u mpaBun paboTel ¢
MaTepuajiaMu U 000pyI0BaHUEM.

Ouenka "4" craButcs, eciy 00y4aromUics BBIMOIHII TpeOoBaHUsI K olleHke "5", HO:

l. ompIT MPOBOAWJI B YCIOBUAX, HE OOECHEUMBAIOIIMUX JOCTATOYHOW TOUHOCTH
U3MEPEHU;

2. uiau OBbLIO IOMYIIEHO JABAa-TPH HEJIOUEeTa;

3. wim He Ooiee OTHOHM HErpyOOl OMMOKK M OJJHOTO HEJA0YETa,

4. WM SKCTIEPUMEHT TPOBEJICH HE TIOJTHOCTHIO;

5. WU B ONHMCaHUM HAOJIOACHUN M3 ONBITA JOMYCTUJI HETOYHOCTH, BBIBOJBI CIEIall
HETIOJTHEIE.

Ouenka "3" craBurcs, eciu 00ydarouics:

1. mpaBUIBHO ONpeNeNn 1Ieb OMbITa; padoTy BBHIMOJHSAET NMPABUILHO HE MEHEE YeM
HAloJIOBUHY, OJIHAKO OOBEM BBINOJIHEHHOM YacTH TaKOB, YTO IO3BOJSET TMOJYYUTh
NpaBUJIbHBIE PE3YJbTaThl U BBIBOJBI [0 OCHOBHBIM, NPUHIMIIHAILHO Ba)KHBIM 3ajlauaM
paboThI;

2. nunu noabop obopyaoBaHUs, OOBEKTOB, MAaTEPHAIIOB, a TaKXKe padOTHI 1O Hadaly
OTIBITA TIPOBEJ C TTOMOIIBIO YUUTENSI; WM B XOJI€ TIPOBENICHHSI OTBITa U M3MEPEHHUI ObLIH
JIOTIYIIIEHbI OITMOKH B ONTMCAaHUM HAaOII0A€HNUH, (OPMYITUPOBAHUHN BbIBOJIOB;

3. OMBIT MPOBOJIWIICS B HEPAIMOHAIBHBIX YCIOBHSAX, YTO MPUBEIO K TMOJIYYCHHUIO
pe3yabTaToB ¢ OOJbIIEH MNOrPENIHOCTBIO; WM B OTY4ETE OBLIM JOMYyLIEHBI B OOLIEH
CJIO)KHOCTU He 0ojiee ABYX OIIMOOK (B 3amMCAX €IUHMIl, U3MEPEHHSX, B BBIUMCICHUSX,
rpadukax, Tabaumax v T.4.) He MPUHLUMIHAIBHOIO Ui AaHHOM paboThl XapakTepa, HO
NOBIUSABIIMX HA Pe3ylbTaT BBINOJIHEHUS; WM HE BBIMOJHEH COBCEM WM BBINOJIHEH
HEBEPHO aHaJIu3 MMOTPEIIHOCTEH;

4. nomyckaet rpyoyro omuOKy B X0/1€ dKCIIepruMeHTa (B 00BICHEHUH, B 0)OPMIICHHH
paboTsl, B coOmroaenun mnpaBuwil Th mpu pabGore ¢ maTepuanamu U 00OPYIOBAHHUEM),
KOTOpasi UCIPAaBISAETCS 10 TPEOOBAHUIO YUUTETIS.

Ouenka 2" craBuTCS, €Clii 00yJaroNuiics:

1. He ompeaeaH CAaMOCTOSTENBHO 1IEeJTb OIBITA; BHITOJHII Pa0OTy HE MOJIHOCTHIO, HE
MOJATrOTOBWIJI HYXHOE 000pyZOBaHME U 00bEM BBIIIOJHEHHOH YacTu paboOTHl HE MO3BOJISET
c/ienaTh NPaBUIbHBIX BBIBOJIOB;

2. WIM ONBITH, W3MEpPEHHs, BBIUMCICHUS, HAOIIONEHNUS TPOU3BOIAMINCH
HENPaBUIILHO;

3. win B Xoie paboThl U B OTUETE OOHAPYKUIHCH B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEYCHHBIC B TPEOOBAHUX K OrleHKe "3";



4. nomyckaet nBe (u O6oJiee) rpyObie OMMUOKH B XOJI€ IKCIIEPUMEHTA, B OObSICHEHUH, B
opopmiieHnn paboThl, B coOmoneHun mnpaBun Thb mpu pabore ¢ BemecTBaMud W
000pyI0BaHNEM, KOTOPBIE HE MOKET UCIIPABUTH JIAXKE [0 TPEOOBAHUIO YUUTEIIS.

COJAEPKAHUE YYEBHOI'O ITPEIMETA
(3 yaca B Henmemo, 99 yacos + 3 yaca pe3epB = 102 gaca B rox)

Temal. CTtpoeHue u Ki1accupukanmus OpraHM4ecKUX coeJUHeHUul 64.
Teopus cTpoeHust OpraHUYeCKUX COEIMHEHUH, UX Kilaccu(uKanus , HOMEHKIAaTypa,
U30MEPHUS.

Tema2 .YrueBogopoabl S52u.

AJIKaHBI: TOMOJIOTUYECKHIA psil, 00mas popMyiia, W30Mepusi, HOMEHKIATYpa,
CTpOEHHE MOJIEKYJIbl METaHa U IPYTHX alKaHOB.XHWMUYECKUE CBOWCTBA(TaJIOTeHUPOBAHUE,
HUTPOBaHUE, MEXAHU3M PEAKIMI paJvKaIbHOTO 3aMEILEHNUs, TOPEHUS, KPEKUHT,
nzomepuzanusi). [lomyuenue (peakius Bropia, nekapOokcuanpoBaHue, THAPUPOBAHNE
HENpeeNbHbIX YIIEBOIOPOAOB, THIPOIN3 KapOuia allOMUHNS), IPUMEHEHUE,
HAaxXO0’JICHUE B IIPUPO/IE.

AukeHbl. ['oMonorudeckuii psa u obmas ¢popmyina ankeHoB. CTPOCHHE MOJICKYJIBI
STUJIEHA U JPYIMX alKeHOB. M30oMepus ajlKeHOB: CTPYKTYpHass W IPOCTPAHCTBEHHAs.
Homenkmarypa wu ¢usuuec kue cBoWcTBa ankeHoB. [lomydeHue ITHIIEHOBBIX
YIIEBOJOPOAOB, M3 | alKaHOB, TaJOreHAIKAHOB, CIHUPTOB. Peakuuu NpucoeTnHEHUs
(raloreHMpoBAHMUE, TUAPOTAJIOr€HUPOBAHUE, THApaTauus, TuapupoBaHue). Peaxuuu
OKHCJICHUS U MOJUMEpPHU3alUU ajJkeHOB. [IpuMeHeHHe alKeHOB Ha OCHOBE HXCBOMCTB.
MexaHu3M peakuuu DIEKTPOPWILHOTO TPHCOSAWHEHHUS K aJIKEHAM B «MATKUX» H
(GKECTKHUX)» YCIIOBHSIX.

AakuHbl. ['omonornueckuii psan ankunoB. OOmas Gopmyna. CTpoeHHUE MOJIEKYJIIbI
aneTWIeHa W JApYyrux ankuHoB. M3omepusa anknHoB. HoMeHknaTypa aneTHIEHOBBIX
yrieBoopoAoB. [lomydeHne alkuHOB: METAaHOBBIA U KapOUIHBIN crTOcOObI. du3nueckue u
XUMHYECKHE CBOMCTBA Q@JKMHOB. Peaknuu INpUCOEIUHEHUS: TalOT€HUPOBAHUE,
rujporajoreHuponaue, ruaparanus (peakuuss Kyueposa), rugpupoBaHusi, TpUMepH3aLus
arnieTnsieHa B OeH3oi. Okucienue aakuHoB. OcoOble CBOWCTBA TEPMUHAJIBHBIX AJIKHHOB.
IIpuMeHeHne aIKUHOB.

Aaxanmenbl. OOmas ¢opmyna ankagueHoB. CtpoeHue Mmonekyn. M3omepus u
HOMEHKJIaTypa ajkaaneHoB. Pu3ndeckue CBOMCTBA. B3auMHOE pacrosnokeHne NMu-cBs3ei
B MOJIEeKyJaxX ankaJueHoB. OCOOEHHOCTH CTPOEHUS COIpPSDKEHHBIX alKaJueHOB, HUX
nosydenue. [lomumepusanus u peakuuu npucoeauHenns. HatypanbHbIM U CUHTETUYECKUI
KayuykH. Bynkanuzanus kayuyka. Pesuna. Pabots! C. B. JleGenena.

Hukaoankanbl. ['omonormyeckuit psg u ob6mas Dopmyna IUKIOATKAHOB.
Hanpsoxkenne mukia B C 3Hs , C4H8 u C5H10, xondopmamuu CO6H12. M3omepus
LUKJIOAJIKAaHOB (YIJIEPOJIHOTO CKeJeTa, LHC- TpaHC-, MEeXKJIaccoBas). XHUMHUYECKHE
CBOMCTBA

Apenbl. berzon. Ctpoenue momnekynsl Oenszona. ConpsbkeHue mu-cBsizeit. Mzomepust
U HOMEHKJIaTypa apeHoB, UX noiydeHue. 'omonoru 6enzona. BnusHue 60KoBOH 1enu Ha
AEKTPOHHYIO MJIOTHOCTh CONP>KEHHOT0 MU-00J1aka. XUMHUYECKHEe CBOMCTBa OE€H30I1a U ero
TOMOJIOTOB: TaJOT€HUPOBAaHUE,, HUTPOBAaHUE M alkuiupoBaHue. [Ipumenenune O6eHzona u
ero romoJioroB. PanukanpHoe xyiopupoBaHHe OeH30J51a. YCIOBHS NMPOBEACHUS PEAKIMH
panuKaibHOTO XJopupoBaHus OeH3ona. Karanmutuueckoe ruapupoBanue OeH3oua.
MexaHnu3M peakuuid ANEeKTPOPUIBHOIO 3aMElIeHMs: TaJOreHUPOBAaHUS M HUTPOBAHUS
6eH3oma u ero romosioroB. CpaBHEHHE PEaKIIMOHHONW crocoOHOCTH OeH30i1a U TONyoJia B
peakuuax 3amenieHus. OpUEHTUPYIOIIee NEeUCTBUE METWJIBHON TPYIIBl B PEAKIMIX
3aMeleHust ¢ ydactueM tonyosa. OpueHnrantel I u Il poma B peakmusx 3aMelieHus C
ydacTHeM apeHoB. Peakiuu mo 00KOBOH I1eNy alKUI0CH30JI0B.

IIpuponHble HCTOYHHK YIJIEBOJOPO/IOB.



Hedts 1 ee npombinmieHHas nepepadboTka. OpakinoHHAs TEPEroHKa, TePMUUECKUI
W KaTaIUTUYECKUN KpekuHr. [IpupogHbii T1a3, €ro CcocTtaB W  MPAKTUYECKOE
ucnonb3oBanue, Kamennsiii yrons. KokcoBanume kameHHoOro yrisi. Pucdopmunr,
QIKWJIMPOBAaHUE U apoMaTH3alus He(PTENpPOIyKTOB. DKOJOTHYECKUE ACIEKThl JOOBIYH,
nepepaboTKU U UCIOIb30BaHUS MOJIE3HBIX NCKOIIAEMBIX.
Pacuernrnie 3agaun.
1. HaxoxaeHue MOJEKYISPHOW (OpMyIBl OpPraHUYECKOro COEAMHEHHS 10 Macce
(00BEMY) IPOTYKTOB CrOPAHUS.
2. HaxoxaeHune MOJeKyIsIpHON (hOpMYIBI BEIIECTBA MO0 €r0 OTHOCUTENHHON IIIOTHOCTH
Y MacCOBOH J10JIE€ 2JIEMEHTOB B COCMHCHMSIX.
3.  KommuiekcHble 3agaun.
Jemoncrpanuu. IllapoctepkHeBble U 0ObEMHBIE MOJENIHM MOJIEKYJ CTPYKTYpPHBIX

MPOCTPAHCTBEHHBIX ~ HM30MEPOB  AalKCHOB,  QJKAaHOB,  alKWHOB,  QJIKAJHUCHOB,
UKI0ATKaHOB.OObEMHBIE MOJICITM MOJICKYJI alikeHOB. [loiydeHue 3TeHa W3 3TaHojA.
OO0eciBeunBaHUE HSTEHOM OpomHOW BOabl. (OOecIHBEYMBAHHE JTCHOM pPacTBOpa

nepMaHrasara Kaiaus. ['openue steHa.

[lony4yenue amerwineHa w3 KapOuaa Kaiblws, B3amMopaelcTBHE ameTwiieHa C
OpoMHOI1 BomoOH. BzammojeilicTBue amneTuiieHa C€ pacTBOPOM I€pMaHraHaTa Kajusl.
['openune anerunena. IllapocrepkHeBble U 00BEMHBIE MOJEIN MOJEKYJI alKaJWEHOB C
Pa3JINYHBIM B3aMMHBIM PACIIOIOKEHUEM JI-CBS3EH.

[HapocrepkHeBble U OOBEMHBIE MOJEIM MOJIEKY]1 O€H30jla U TOMOJOIOB.
Paznenenne ¢ MOMOILBIO JI€IUTENBHOM BOPOHKM cMmecu OeH3oia—Boja. PacTBopeHue B
OeH30JIe pa3IMYHbIX OPraHWYECKUX U HEOPraHUYecKUX (HampuUMep, CEepbl) BEIIECTB.
OKCTpakIMs KpacuTenell U Apyrux BeIecTB (Hampumep, Mojaa) OEH30J0M U3 BOJ HbIX
pactBopoB. ['openue Oenzona. OtHomeHue OeH3ojla K OpOMHON BOJE, K pPacTBOpPY
nepmaHraHara kanus. Komnekuus — «[IpuposHble  MCTOYHMKH — YTJIEBOAOPOIOBY.
OOpa3zoBaHre He(QTAHOM TIUJIEHKM Ha MOBEPXHOCTU BOJbL;KaTamuTHueckuili KpeKHHT
napauHa. PactBopenue mapaduna u OeH3MHE M UCHApeHHE PACTBOPHUTENS U3 CMECH.
[TnaBnenue napaduHa u €ro OTHOIIEHUH K BOJIE.

Tema 3 Kucsiopoacoaep:kamue coennnenus 414.

Cnuptel. Knaccudukanusa. [IpenensHbie ogHOATOMHBIE CHOUPTHL. M3omepus.
®dusnyeckue CBOKWCTBA, MOJydeHre. MexxXMoeKysipHasi BOJOpoaHas cBsizb. OCOOCHHOCTH
ANIEKTPOHHOTO  CTPOECHMSI  MOJIEKYJ]  CHUPTOB. HMMHUYECKHME CBOMCTBA  CIUPTOB,
OOYCJIOBJICHHBIC HaJW4YHMEM B MOJIEKYJIaX THAPOKCWIBHBIX TPYII: 0Opa30BaHUE
AJKOTOJISITOB,  B3aMMOJIEUCTBHE C  TaJIOI€HOBOJOPOJAMH, MEKMOJEKYIsIpHas U
BHYTPUMOJICKYJISIpHAsT JeruapaTanus, d3Tepudukaius, OKUCIEHWE U JEeTHAPUPOBAHUE
cuptoB. OCOOEHHOCTH CBONCTB MHOTOATOMHBIX CHUPTOB. KauecTBeHHass peakuusi Ha
MHOT'OAaTOMHBIE CHUPTHL. BakHeimme mnpencraBurenn cnuproB. PU3HOIOrHYECKOE
NEeHCTBHE METaHoJia W JTaHONa. AJKOTONM3M, ero mocineAcTBus. [IpodumakTrka
AIKOTOJIU3MA.

®enoubl. DeHON, ero PU3NYECKUE CBOWCTBA U MONyYCHHE. XUMUYECKHE CBOWCTBA
denona kak GyHKIUA ero cTpoeHus. KucnoTHsie cBoiicTBa. B3anmHoe BIusHUE aTOMOB U
Tpynn B MOJEKYJIax OpPraHMYECKUX BEIIeCTB Ha mpumepe ¢enona. IlomukonaeHcamus
denona ¢ ¢opmanpaerugaoM. KauecTtBeHHas peakuusi Ha ¢enon. [IpumeHenue ¢enona.
Knaccudukanus ¢enonoB. CpaBHEHHE KHUCIOTHBIX CBOWCTB BEIECTB, COAEPIKAIINX
TUAPOKCWIBHYIO TPYIIy: BOJbI, OJHO- ¥ MHOTOAaTOMHBIX CIHPTOB, (heHoma.
OnektpodunpHOe  3aMelieHHe B OCEH30IbHOM Koublle. [IpuMeHeHHe MpPOU3BOIHBIX
denomna.

Aubaeruabl M KeToHbl. CTpoeHHWE MOJNEKYNT aibJeTUAOB | U KETOWOB, HX
H30MEpUS U HOMEHKJIATypa. OcoOEHHOCTH CTpPOCHUS KapOOHWIBHON TPYIIIBL
Oduznyeckue cBoiicTBa (hopMmanmpierua U ero romMoynoroB. OTIENbHBIE MPEACTABUTEIN
aNbJIETU/IOB U KETOHOB.XMMHUYECKHE CBOMCTBA ajbJETHAOB, O0YCIOBIEHHBIE HAIUYUEM
KapOOHWJIBHON TPYIIBI aTOMOB (TUIPUPOBAHHE, OKUCICHWE aMMHAYHBIMH PACTBOPAMH



okcuza cepebpa M ruapokcuga mean). KauecTBeHHbIE peakuuy Ha aimbaeruibl. Peakuus
MOJIMKOHACH A GopManbaeruaa ¢ ¢penosoM. OCOOCHHOCTH CTPOCHHSI U XUMHUUYECKHUX
CBOWCTB KeTOHOB. HyxieodumipHoe mpHucoenTuHEHNE K KapOOHWIBHBIM COEIMHEHUSIM.
[TpucoenuHenne MaHOBOAOPOA, IMIPOCYIb(pUTa HATpUs. B3aumMHOe BiIMsHUE aTOMOB B
MoJieKyax. ['amoreHupoBaHue anbJeru0B U KETOHOB 110 HIOHHOMY MEXaHHU3MY Ha CBETY.
KavecTBeHHas peakuys Ha METHIIKETOHBI.

Kapo0onoBbie kuciaoTbl. CTpoeHne MOJIEKYT KapOOHOBBIX KHCIOT U KapOOKCUIBHOM
rpynnsl. Knaccupukanus 1 HoOMEHKJIaTypa KapOOHOBBIX KHciIoT. Pusnyeckue cBOMCTBA
KapOOHOBBIX KHCIOT M UX 3aBUCHMOCTb OT CTPOCHHS MoJeKyJa. KapOoHOBBIE KHCIOTHI B
npupoge Butamun C Kak mIpeacTaBUTENb HENPEIEIbHBIX KUCIOT U BOJOPACTBOPHMBIX
BUTaMUHOB. buonornyeckas posb  KapOOHOBBIX kuciaoT. OOmue cBoiicTBa
HEOPraHMYECKUX M OPTraHMYECKUX KHUCIOT (B3aMMOJEHCTBHE C MeETallllaMHM, OKCHIAMH
METAJIJIOB, OCHOBAHUSAMHM, COJIIMU). 'BiMsiHME yII€eBOJOPOAHOIO paauKala Ha CHIy
KapOOHOBOM KHCIOTHL. Peakuus sTepudukanuu, ycioBus €€ NpoBeIeHHUs. XUMUYECKHUe
CBOWCTBA HEMpPEIENbHBIX KAapOOHOBBIX KHCIOT, OOYCIIOBICHHBIC HAJMYUEM J-CBSI3H B
MoJiekyje. Peakuuu 31eKTpoQUIBHOI  3aMEIlEeHUsl C ydyacTheM OCH30WHOM KHUCIIOTHI.
AUETHIICATUIIIIIOBAs KHUCIOTa KaK MPEACTABUTENb JIGKAPCTB - XMMHOTEPAIEBTUYCCKUX
Ipernaparos.

Choxnble 3¢upbl. CTpoeHHe CIOXHBIX 3(upoB. M3omepus CIoXHBIX 3(upoB
(yriaepomHoro ckeilera M MEXKKIJIAcCOBas). HomeHnknarypa cIoXHBIX 3(UpPOB.
OO6paruMocTh peaknuu d3Tepudu Kanuu, THAPOIU3 CIOXKHBIX 3¢dupoB. PaBHOBecue
peakumu 3TepupUuKaui— ruApPoIN3a; PaKTOPbl, BIUSIOIINE HA HETO.

Kupsbl. Xupel kak ciaoxsble dQHUPHl TIHIEPUHA WBBICHIMX KapOOHOBBIX KHCIIOT.
CocrtaB u crpoenue xupoB. Homenknatypa u kinaccuduxanus xupoB. Macna. XKupsl B
npupoze. buonornyeckne ¢ynkuuu xupoB. CpoiicTBa xHpoB. OMBUIEHHE KHPOB,
noiy4yeHue mMbuia. OObsICHEHUE MOIOIIMX CBOMCTB MbUIA. [ MAPUpPOBaHME KUIKUX KUPOB,
Maprapus. XupopacrBopumblie BuTaMuHbl. [lonsitue o CMC,

PacuérHble 3aga4n. BoruncieHns 1o TepMOXMMUYECKHM — YPaBHEHUSM, pacuer
MacCcOBOH J0JIM BBIX0OJa pEaKLUU.

JNemoncrpanuu. [IlapocTepixHeBble MOJEIN MOJIEKYJI H30MEPOB C MOJIEKYJISIPHBIMU
dopmynamu C3 U C4. KonmuecTBEeHHOE BBITECHEHHE BOJIOPOAA U3 CIHpPTA HATPHEM,
CpaBHeHHe peakiuil TOpeHus: ITUIOBOTO M MPOIMUIOBOro cupToB. CpaBHEHHE CKOPOCTH
B3aWMO/ICHCTBHS HATPH]] C ITAHOJIOM, IPOTIAHOJIOM-2, TiuneprHoM. [lomydenue mpocroro
s¢pupa. Ilomydenue cnoxkHoro s¢wupa. Ilomydyenune steHa u3 sTaHosna. PacTBopuMocCTh
¢denona B BoJie pyu OOBIYHOM M MOBBIIICHUH TeMIiepaTtypsl. Peakuus genona ¢ Xaopumom
xene3a (III).IHapoctep)kHeBble MOJENM MOJIEKYJ albJIETHOB U HM30MEPHBIX KETOHOB.
|[Peaknusi«cepedpsiHoro 3epkana». OKUCIEHHUE albJETUI0B THAPOKCHAOM Meau.Bo3ronka
OeH30iHON KHCIOoThl. OTHOLIEHHE Pa3IMYHBIX KapOOHOBBIX KHCIOT K Bojae. CpaBHEHHE;
KHACJIIOTHOCTH CpPEIbl BOJHBIX PAacCTBOPOB MYPaBbMHOW M YKCYCHOM KHCIIOT OIMHAKOBOM
MoJsipHocTH. [TonmydeHne NpUsATHO MaXHYLIEro CJI0KHOro 3¢upa. OTHOImEHHEe K OpOMHON
BOJIC ¥ paCTBOPY NepMaHTaHaTa KaJiisl MpeIeIbHON 1 HEeMpeaeIbHOW KapOOHOBBIX KHCIIOT.
[lapocTepkHEBbIE MOJAETH MOJEKYJT CIOXHBIX 3(UPOB M M30MEPHBIX UM KapOOHOBBIX
kucinoT. OTHOIIEHWE CIMBOYHOTO, TOJCOJTHEYHOTO W MAIIMHHOTO Macia K BOJHBIM
pacTBOpam Opoma M NepMaHTraHaTa Kajusl.

JlaGopaTtopHuble onbIThl. PacTBopeHue miMIEepuHa B Boje. BsaumMmopelcTtBue
rmuepuHa ¢ Cu(OH)2. Pextudukanus cmecu Boma—oTaHon (1—2  cramum).
BsaumopeiictBue ¢eHona ¢ pactBopoM Imienoud. PacrnozHaBaHue pacTBOpPOB (eHOIsATa
HaTpus U KapOoHaTa Harpus (6apOOTaX BBIABIXAEMOTO BO3/yXa WM JEHCTBHE CHIBLHOU
KHCIIOTHI). B3anmmopeiicTBue ¢enona ¢ OpoMHONM BOAOW. 3HAKOMCTBO € (DHM3UYECKUMU
CBOWMCTBAMM OTJENBHBIX MpPEJCTaBUTENICH aNbJIeru7ioB M KETOHOB: alleTalbJeruia,
alleToHa, BOJHOro pacTBopa (GopmanbaerugaOKuciIeHue 3TaHola B 3TaHalb.. Peakuus
«cepebpsHoro 3epkana». OxucineHue anpiaerunoB ruapokcugoM meau (LI). INomyuenue
dbenonodopmanbaeTuIHOTO ToMMMepa. B3zanmoselicTBre pacTBOpa YKCYCHOM KHCIIOTHI €
MaraueM (IIMHKOM), OKcuaoM Memu,ruapokcunom xkeneza (III), pactBopom kapOGoHaTa



HATpUs, PACTBOpPOM cTeapata Kamus (MbUia). O3HaKOMIIEHHE C 00pasliaMu CIIOXKHBIX
a¢upoB. OTHOMIEHUE | CIIOXKHBIX Y(PUPOB K BOAEC M OPTaHUISCKUM BeEIIecTBaM (HarpuMmep,
KpacuTelsM).. BeIBe[ieHHE XUPHOTO ISITHA C MOMOIIBI0 ClIoxHOro 3¢upa. CpaBHEHHE
MOIOIIUX CBOMCTB X03aicTBeHHOT0 Mbl1a U CMC B )KECTKOU BOJE.

JKcNepUMEeHTAIbHbIE 3agauyu .Pacnio3HaBaHWe BOJHBIX PAcCTBOPOB (QeHONa H
riuiepuHa.Pacrio3naBanne CIMBOYHOIO Maciia M1 MaprapuHa ¢ IOMOIIbIO MOAKUCICHHOTO
TEIUIOr0 pacTBOpa nepMaHranara kanus. IlonydyeHne xapOOHOBOM KHCIIOTBI M3 MbLUIA.
Pacno3naBanue pacTBOpOB arerara HaTpus, KapOoHaTa HaTpus, CWJIMKAaTa HaTpHUs H
creapara Harpus. [lonyyeHne yKCyCHOM KHCIIOTHI U3 aleTara HaTpUsl.

Yraesoast MoHo-, M- U noaucaxapuael. [IpencraButenu  Kaxmou
rpymmsl.buonorudeckas poib yriieBoJaoB. MIX 3HaueHUE B )KU3HU YEIIOBEKA. .

Monocaxapuasl. ['nmoko3za, ee ¢Qusnueckue cBoiictBa, CTpOCHHE MOJIEKYJIBI
PaBHoBecue B pacTBOpe TIJIIOKO3bl. 3aBUCUMOCTh XUMHUYECKUX CBOWMCTB TJIFOKO3BI OT
CTpOCHMsI MOJEeKynbl. B3am mopeiictBue ¢ ruapokcugoM meau (11) mpu KoMHaTHOU
TEMIEpAaType W HArPeBaHWH, OJTCPUDUKANMS, PEAKIHS «CepeOPSHOrO  3epKaiay,
ruapupoBanue. Peakiuu OpokeHUs TIIFOKO3bI: CIUPTOBOTO, MOJIOUHOKHUCIOrO. [ 10K03a B
npupose. buonorudeckast posib ritoko3bl. [IpuMeHeHNe TII0KO3bl Ha OCHOBE €€ CBOMCTB
.DpyKTO32a KaKk u3oMep TiIr0K03bl. CpaBHEHHE CTPOCHHSI U CBOICTB TIIOKO3bl U
¢pykro3pl Ppykro3a B mpupone, ee Ouonorumueckas poib. Jucaxapunel. CrtpoeHue
mucaxapuioB. BoccranaBimBaroniye M HeBOcCTaHaBIMBarouiue aucaxapunabl. Caxaposa,
JaKTO3a, MajbTO3a, UX CTpPOEHUE M Ouojorumueckas poib. ['maposnns aucaxapuaos.
[TpoMbInIeHHOE TOydYeHUe caxapo3bl U3 MPUPOAHOro chipbs. [Tomucaxapuabl. Kpaxman
U LEIUII0J03a (CpaBHUTENbHAS XapaKTEpPUCTHUKA: CTPOEHHUE, CBOWCTBA, OMOJOrMyecKas
pOJIb). duznyeckue CBOIiCTBa MOJINCAXapUIOB. XuMuyeckue CBOICTBa
nonueaxapuaoB.I unponus mnonucaxapunoB. KauecTBeHHas peakuuss Ha Kpaxmadi.
[Tonucaxapuasl B mpupoxae, Mx Ouonoruyeckas poib. llpuMeHeHHe mMoircaxapuios.
[lonsitTue 00  MCKYCCTBEHHBIX  BOJIOKHAX. BsanMonelictBue — 1eIIONO3BI  C
HEOPraHMYECKUMHU U KapOOHOBBIMHU KHCJIOTaMH - 00pa30BaHUE CIOKHBIX A(PUPOB.

JMemoncTpanuu. OOpas3ibl yIJIEBOJOB M H3JASNMA W3 HUX. B3aumomeiicTBue
caxapo3sl ¢ ruapokcugom wmenu (11). Tlomyuenme caxapaTa KadbIMsl U BbIICTICHHE
caxapo3bl U3 pacTBOpa caxapaTa Kanblus. Peakius «cepeOpstHoro 3epKajiay JUisl TITF0KO3bI.
BzaumopeiictBue TNOKO3bI € (DYKCHHCEPHHCTON KHCIOTOH. OTHOIIEHHE pPacTBOPOB
caxapo3sl M MajbTO3bl (JakTo3bl) K ruapokcunay wmenu (1) mpu HarpeBanum.
OzHakoMieHne ¢ (U3MYECKUMHU CBOMCTBAMH IEJUTIONO3BI, KpaxMmana. HaOyxanue
LEJUTIONI03b] U Kpaxmasa B BOJE.

JlabopaTopuble onbIThl. B3anMopeilicTBue TIIOKO3bI, (PYKTO3BI, Caxapo3bl C
Cu(OH); npu paznuunoit Temneparype. KucnoTHbl ruaponn3 caxapo3bl. 3HAKOMCTBO C
oOpazuamu monucaxapunoB. OOHapykeHHE Kpaxmala, C TOMOIIbI0 KayeCTBEHHON
peakuuu B Mene, xJsebe, KieTyaTke, Oymare, Kieiicrepe, iorypre. 3HaKOMCTBO C
KOJUIEKIIMEN BOJIOKOH.

JKcNnepuUMeHTaIbHbIe 3aaauyd. 1. Pacrno3HaBaHume pacTBOPOB TIUIFOKO3BI H
ruiepuna; 2. OnpeneneHre HaaIu4Ks Kpaxmalia B IPOJIyKTax.

Tema 4. IloaBenenne uToros kypca 3 4. Paborta ¢ rectamu, perieHue 3aaaq
BBIIIOJIHEHHE YIIPA)KHEHUM.

TemaTn4yeckoe NJIAHNPOBAHME Y4eOHOI0 MpeAMeTa

Tema 1 Ctpoenue u KiaaccuuKaIus CoeTMHECHUI 64.
Tema 2 YriieBogoposl 52u.
Tema 3 Kucnopoaconepsxaniue Bemecrsa 414.
Tema 4 IloxgBeneHue UTOroB Kypca 3u.

Htoro 994. + 34. pezepn

KAJEHJAPHO-TEMATHYECKOE IIJTAHUPOBAHUE
(3 yaca B Hezenro, 99 yacoB + 3 yaca pe3eps = 102 yaca B rox)



OcCHOBHBIE YJIEMEHThI

Buanl nesreJLHOCTH

Ne Tema ypoka
CO/IePKAHHUS YPOKA o0yyarommxcs
CrtpoeHnue n KiaccupuKanmsi OpraHudecKux coeJuHeHuil, 64.

1 IIpeamer opranuueckoin | Mlcropus pasBuTHs OpT. DopMynupoBKa U

XUMUU xumMuH. OcoOEHHOCTH CBOICTB | 00BSCHEHUE OINPEIeICHUIA,
OpPraHUYECKUX BEILECTB. XapaKTEpUCTHKA CBOWCTB
Oprannyeckux BelecTBa OpPraHUYECKHUX BEILECTB.
BOKpYT Hac.

2 | Teopus ctpoeHus [Ipeanoceuiku co3nanus dopMynrpoBKa U
OpraHUYECKUX Teopuu. OCHOBHBIE 00BSICHEHUE OCHOBHBIX
COEIMHEHUN TMIOJIOKEHUS TEOPHH. MIOJIOKEHUHN TEOPHUH.

3,4 | Homenknatypa u OCHOBHBIE KJIaCcChl Knaccudukanus,
KJ1accupuKanus coenuHenuil. [Ipapuia COCTaBJICHUE Ha3BAHUI U
OpPraHMYeCKHUX BEUIECTB | COBPEMEHHOW HOMEHKIATYPHl | (POPMYIT OpraHUYECKHX

OpPraHUYECKUX COEIUHEHUI. COEIMHEHMUII.
TpuBuanbHble HA3BAHUS.

5,6 | U3omepus oprannueckux | M3omepsl. Buasl uzomepun CocraBnenue popMyn u

BEILIECTB Ha3BaHUI U30MEPOB.
YraeBoaopoasl, 524.

1 | Ankanbl u I'omonornueckuii psiz, obmas Cocrasnenue popMyi U

LMKJIOAJIKaHBI. dbopmyna. MonekynspHbie U Ha3BaHui. OnpenenexHue
CTPYKTYpHBIE (DOPMYITHI, TEPMHHOB.
Ha3BaHUs aJIKAHOB.

2 | CtpoeHre MOJEKYIIbI Sp-2 rubpunuzanus, OTBeThI Ha BOIPOCHI,

MeTaHa TeTpasapuyeckas popma COCTaBJICHHE KOHCIIEKTA,
MOJIEKYJIBI. PHCYHKOB.

3 | U3omepus u N3omepus yriepoiHOTO Cocranenue popmyi u
HOMEHKJIaTypa aJKaHOB | CKEJIEeTa, N30MEpHUs Pa3HbIX Ha3BaHUU U30MEPOB.

Y IIUKJIOAJIKAHOB KJIACCOB ISl IIMKJIOAJIKAHOB

4 | Pemenue 3aga4 MaccoBast 107151 2JIEMEHTa B Pemenue u cocraBnenue
«BsIBOI pOpMYyIIBI coequHeHNM OTHOCUTENbHAS 3a1a4
YIIIEBOIOPOAOB 110 IJIOTHOCTH ra3oB. BeiBox
AIIEMEHTHOMY (hopMyIIbI YIiIeBOAOPOA IO
COCTaBY». COCTaBy

5- | Xumnueckue cBoiictBa | Peaknuu 3amemienus, ropenus, | CoctaBieHHE ypaBHEHUN

7 | amKkaHOB H KpEKUHIa, U30MEPUH. peaxkuuil, onpeaeIeHne
IUKJIOAIIKAHOB MexaHu3M peakinii 3aMeIIeHUs. | TUTIA PEaKIUi.

8 | Pemenue 3amau 3amaun«BreBoa hopMyItbl Pemenue u cocraBnenue
«BbIBOI pOpMYyIIBI YTJIEBOIOPOOB IO MPOIYyKTaM 3a1a4y
YIJI€BOIOPOAOB IO TOPEHUS.

IPOJYKTaM TOPEHUSI.
9, | lomy4yenwue ankanoB u | Peakmuu Bropria, kpekuHra, CocraBneHne ypaBHEHUN
10 | umkII0aNKaHOB neKkapOOKCHUITHPOBAHUE,. peakuui, orpeneacHue
THUIIA PEAKLIUHN.

11 | O0oO1IeHHe Mo TEME N3omepust, roMonorus, Brimonuenue pabor, ux
«AJKaHBI» XUMHUYECKHE CBOICTBA aJIKaHOB, | OOCYXICHHE.
Homarnsist LUKJIOAJIKAHOB.

KOHTpOJIbHAs paboTa
«AJIKaHBI» TecT «ANKaHbD»

12 | AnkeHsl I'omonoruueckuii psia, oOmmas OO0BsiCHEHNE N3MEHEHNS

- dbopmyna, puznyeckue CBOMCTB aJIKEHOB.

22 CBOMCTBA. CocraBnenue Ghopmy,




N3omepus u HOMEHKJIaTypa.

CtpoeHue 3TuieHa, .
SpZFI/IGpI/II[I/BaLII/ISI .

XHM. CBOMCTBA: PEAKIUU
MPUCOCTUHEHUS.

Peakniuu mommmepuzanuu.

OxucsieHue anKkeHoB B
HEUTpaIbHOU cpene.

OKHUCIIEHUE ATKEHOB B KHUCIION
cpene.

[TonydyeHue ankeHoB.

Ha3BaHUU aJIKCHOB.

OTBeTHI HA BOMPOCHI.
CocraBiieHiie KOHCIIEKTA

CocraBneHnue ypaBHEHUI
peaxuuii.

CocraBneHue ypaBHEHUI
peaKLuii.

CocraBneHue ypaBHEHUI
pEaKLHii C HOMOILBIO
3JIEKTPOHHOTO OaiaHca.
CocraBneHnue ypaBHEHUI
peaxIuii ¢ MOMOIIBIO
3JIEKTPOHHOTO OajaHca

CocraBnenue ypaBHEHUI
pEaKIHii.

23 | Pemenue 3aga4 3amaun «BeiBo hOpMYITBI Pemienue u cocraBinenue
«BbIBOIT hOpMYIIBI YIJI€BOIOPOAOB 110 JTAHHBIM 3az1a4y
YII€BOIOPOAOB 110 peaxkuum».
JAHHBIM PEAKLIUNY.
24 | O6o0meHnE TEMBI Lenouku npespaieHuil. Boinonnenue u
«AJIKEHBI» VYnpakHeHus 10 ONpPeeNIeHUI0 | 00CYXJIeHHE 3aJaHHH.
THIIOB YIJI€BOJOPOJIOB.
25 | KonrponbHas paborta W3omepusi, HOMEHKIATypa, XuM. | BeinosnHeHne paboThl
«AJIKEHBD» CBOMCTBA, NOJIYYEHUE AIKEHOB
26 | AskaaueHbl OCo6eHHOCTH CTPOEHUS. CocraBienue Gopmyn u
- N3omepus 1 HOMEHKIIATypa. Ha3BaHUM.
27 IIporuosupoBanue
CBOMCTB
OcoOeHHOCTH XHM. CBOICTB CocraBnenue ypaBHeHUN
(mpucoenuHeHue, peaKkIui XUM. CBOWCTB H
MOJTUMEPHU3aLIHS). MOJIyYEHUSI.
[IpuMeHeHue, noy4yeHue.
28 | Pemenue KOMIUIEKCHBIX | 3aJjau C UCIOJIb30BAHUEM Pemenue 3anau.
3ajad. MacCOBOH JIOJIH BEIXOJa
peakuuu
29, | Kayuyk. Pe3nna Hcropus oTKpbITHA KaydyKa, OTBeTHI Ha BOIPOCHI,
30 IoJIy4eHue Kayuyka. Pe3una, pacckas 1o OropHOMY
500HHUT. KoHcrekTy. O0bsicHeHHe
CBOICTB Kay4yyKa, pE31HBI,
700HMUTA.
31 | Pemenue koMIuieKcHbIX | BbiBogbI hopmyi Pemenue 3anau.
3aj1a4 YTIIEBOAOPOJOB
32 | ANKUHBI ['omonornuecknii psn, OO0bsicHeHNE U3MEHEHUs
- ¢u3nyeckrue CBONCTBA. (Gu3. CBONCTB aJIKUHOB.
36

CtpoeHne MoJIEKyJT aIKEHOB.
Sp- rubpuauzanus .

W3omepus 1 HOMEHKIIATypa.

CocraBicHHE KOHCIICKTA,
OTBETHI Ha BOIIPOCHL..

CocraBienue Gopmyn u




XUMHYECKUE
CBOMCTBa(peakuu
MIPUCOCIUHECHHUS, TUMEPHU3AIIIH).

HonyquI/Ie AJIKUHOB

Ha3BaHUI.M30MEPOB.
CocraBieHnue ypaBHEHUI
peakuuii , onpeaeneHme
TUIIOB PEAKLIAMN.
CocraBneHue ypaBHEHUI
pEaKUuii , ONIpEaEIEHNE
TUIIOB PEAKIIH.

37 | Pemenue 3aiauu ¢ MaccoBOM JoJiel Pemenue u cocraBieHue
KOMIUIEKCHBIX 3a/1a4 BBIXOJIa, PACTBOPEHHOIO 3a1a4y
BEIIECTBA, IPUMECEH.
38 | O0001IIEHrE TEMBI [ermoyku npeBpaieHuii. Brmmonigenue u
«AJIKUHBI» YrpakHeHUs TI0 OTPECIICHUI0 | OOCYXKICHHE 3aIaHUH.
TUTIOB YTJIEBOJOPOIOB.
39 | (Homamrnsis) W3omepust, HoMeHKIaTypa, XUM. | Beinonnenue paboTsl
KonTponbnas pabota CBOICTBa, MOJIyUYE€HHE AIKUHOB
40 | Apensl Apensl. benzon. Ctpoenue XapakTepucTuka
- MOJICKYIBI. CTpoeHus OeH3oa .
45
XuM. CBOMCTBa (peakiuu CocraBieHnue ypaBHEHUI
3aMellEeHUs, IPUCOETUHEHUS), U OTIpeJIeJICHUE TUIIOB
noJiyueHue (U3 aleTusieHa, peaxiuii.
LMKJIOTE€KCaHa,
JEKapOOKCHUITUPOBAHHUEM ).
I'omonoru 6en3ona, ux cBoiictBa | CoctaBinenue Gopmy,
U MIOJIy4EeHHE. Ha3BaHUU NPOU3BOJHBIX
6ensona. CocraBneHue
YPaBHEHUN DPEAKLUU.
B3anmMHOe BiusiHME aTOMOB B XapakTepucTuka
MOJIEKYJIaX TOMOJIOTOB O€H30J1a. | B3aMMHOT'O BIHUSIHUS
OpueHTHpyOLIEE NENCTBHE aTOMOB B MOJIEKYJIaX
3aMecTuTeNel B apoMaTH4eCcKuX | romosoros. CocTaBieHMe
COCIUHEHMUSIX. YPaBHEHUN PEaKLUM.
46 | Pemenue 3agaun ¢ MacCOBOU JIOJIEH Pemenue 3agauq.
KOMIUIEKCHBIX 3a/1a4 PacTBOPEHHOTO BEIIECTBA,
npuMecen
47 | Obob1eHne TeMbl [enoukn npeBparieHuil. Brinonnenue u
«ApeHbl» YrpakHeHus 0 OMPEeNIEHUI0 | O0CYXKICHHE 3aIlaHUH.
TUIIOB YTJIEBOJOPOIOB.
48 | Ilpuponusie uctounuku | KpaTkas xapakrepucTuka XapakTepucTuKa cocTaBa

yTJIEBOJIOPO/IOB,
[TepepaboTka HedTH

cocTtaBa HE(TH, IPUPOJHOTO U
nomnyTHoro ra3za. OCHOBHbIE
HaIpaBJIEHUs UX MepepadoTKH,
[TepBuuHas, BropuyHas
nepepaboTka HEPTH.
Hedrexumuueckas u
HedTenepepadbaThIBaroIas
POMBIIIEHHOCTH. [Ieperonka,
KPEKUHT, pu(OPMHUHT.
JleToHaIIMOHHASA CTONKOCTh
OCH3MHOB, UX OKTAHOBOE YHCJIO.

MIPUPOIHBIX HCTOYHHUKOB
YIJIEBOJIOPOAOB,
HanpaBJIECHUNA UX
nepepaboTKH, MPOTYKTOB
nepepadoTKH.
CocraBneHue 1 TOKJIaz
pedepatos.




49

O0001eHne TEMBI

CpaBHurenbHas

CocrasiieHre TaOJIUIILI

- «YTIneBogopoab» XapaKTEPUCTUKA CBOMCTB, «CpaBHUTEIbHAS
51 CTPOCHHUSI, TOTYYCHUS U XapaKTepUCTHKA CBOUCTB,
MIPUMEHEHHUSI AJIKAaHOB, CTPOCHUSL, MOTYYEHUS
LUKJIOAJIKAHOB, HETPEACIbHBIX | YTJIEBOJIOPOJIOBY.
Y apOMaTHYECKUX
yTJI€BOJIOPO/IOB.
CocraBieHnue ypaBHEHUI
I'eneTnueckas cBs3b peaKIuil TeHEeTUYECKON
YTJ1€BOJIOPO/IOB. CBSI3M YIJIEBOJIOPOOB.
52 | KonrponbHas padora enouku npeBpaieHui Brimonnenue paboTsl.
«YTIeBOJOPOIBI» yriaeBo10poaoB. KomruiekcHbie
3aJ1a4H.
Kuciaopoacoaep:xamme opranudeckue coeqimuumns,414.
1- | IlpenenvHbie [IpenenbHble OMHOATOMHBIE OO0BsiCHEHNE N3MEHEHN
7 | ogHOATOMHBIE CIUPTHL. | ciupThl. CTpoeHue. ¢u3. CBOICTB CIUPTOB B
Bonopoanas cBsi3b. TOMOJIOTUYECKOM PSIITY.
CocraBnenue Gpopmyi,
Ha3BaHUM CIOUPTOB, UX
TOMOJIOTOB U U30MEPOB.
XHUMUYECKUE CBOKCTBA CocraBiieHue ypaBHEHUH
peaKkui CuupTOB
[Tonyuyenue: npoMbIllUIEeHHOE U | XapaKTEPUCTHKA
nabopaTopHoe. MPOMBIIIUICHHBIX U
71a00paTOPHBIX CIIOCOOOB
nosyueHusi. CocraBineHue
YpaBHEHUHN PEaKLUH .
8,9 | MHOTOATOMHEIE CrtpoeHue, CBOICTBA, . CocraBnenue popmyi,
CIIUPTHI KaueCTBEHHbBIEC PEAKIINH. Ha3BaHUM COUPTOB, UX
TOMOJIOTOB U U30MEPOB.
CocraBneHue ypaBHEHUN
pEaKunil XUM. CBOMCTB.
IIpoBencHue
Ka4yeCTBEHHBIX PEaKIIHM.
10 | Pemenue 3anau. BriBog popmybl Pemenue 3anau.
OpPTraHUYECKOTO BEIIECTBA M0
JTAHHBIM PEAKIMU TOPEHUSI.
11 | ®enon ®wus. 1 XuM. CBOCTBa (eHONIOB. | XapaKTEPUCTHKA
- B3anmMHoe BiusiHME aTOMOB B B3aUMHOT'O BIIUSHUSA
13 MOJIEKYJIE. aTOMOB B MOJIEKYJIax
[Tonyuyenue, npuMeHeHUE. ¢denona. CocraBneHue
YpaBHEHUU peakiui
14 | PemeHne KOMIUIEKCHBIX | 3a/1a4ll C MacCOBOM JoJieit Pemenue 3amau.
3a1a4u BBIX0/1a, PACTBOPEHHOTO
BEIIECTBA, IPUMECE, U30BITOK
pearvpymomnero BeniecTna.
15 | O6001mIeHNE TEMBI [emouku npeBpanieHui BrimonHenue paboTs
«CrupThl ¥ HeHOITBI»
16 | KonTponwsHas pabota W3omepusi, HOMEHKIaTypa, XuM. | BeimosHeHne paboThI.




«CrupThl U HEHOIIBI

CBOICTBA CIIUPTOB, UX
TE€HETUYECKas CBSI3b C
YIJI€BOJOPOAAMH, ITOTYyYEHUE.
Pemenue 3agau

17- | Anpaerussl u ketonbl | KapOoHMIIbHBIE COETUHEHNUS. OOBbsicHEHHE U3MEHEHUS
21 I'omonoruyeckuii psa. ¢u3. CBOICTB anbJIeru0B
Crpoenue. B TOMOJIOT. pALy,
CocraBnenue (Gopmyi,
Howmenxknarypa. M3omepusi. Ha3BaHUH albJCTUIOB M
KETOHOB U, UX TOMOJIOTOB
1 U30MEPOB.
XHUMHYECKUE CocraBieHnue ypaBHEHUI
CBOMCTBA.(OKUCIICHHE, peakuuii .IlpoBenenue
BOCCTAHOBJICHHE). KaUECTBEHHBIX PEaKLUM.
KauecTBeHHbIe peakuu.
[lonydyenune, npuMeHeHUeE. CocraBieHnue ypaBHEHUI
pEeaKuuii .

22 | Ilpaktuyeckas pabora | KadecTBeHHBIE peakiuu Beinonnenue u
«Anpaeruapl. CIUpThl. | MHOTOATOMHBIX CIIMPTOB, oopmienne paboTsI
DeHom. (deHona, apaeruioB.

23 | KapOoHoBbie KUCIOTH | ['OMOJOTHUYECKUI psijI. OObsicHEHNE U3MEHEHUS

- du3nyecKue cBONCTBA. (Gu3. CBOICTB KUCIOT..

24

Homenxknarypa. 3omepus. CocraBnenue QGopmyi,
Ha3BaHUU TOMOJIOTOB U
M30MEPOB.
XHWMHYECKUE CBOMCTBA CocraBiieHue ypaBHEHUI
(0O1IeKuCIIOTHBIE U 0COOBIE peakuuii XuM. cBOICTB
CBOCTBA).
CocraBnenue ypaBHEHUN
[Tonyuenue. peakuuii.
OTtnenpHBIE MTPEICTaBUTENH [ToaroroBka u goknazg
(BBICIINE, HENIPEIENBHBIE, pedeparos.
apoMaTHYECKHE KHCIIOTHI)

25 | Ilpaktuyeckas pabora | B3aumoneiictBue c Beinonnenue u
«OO0UIeKUCIOTHBIE OCHOBAaHMSIMH, OCHOBHBIMH odopmieHue paboThbl
CBOWCTBA KapOOHOBBIX | OKCHJIAMH, METAJIaMH,

KHCJIOT» KapOOHaTaMH.

26 | Pemenue KOMIUIEKCHBIX | 3aJauu O OCJIEIOBATENbHBIX U | Pemenue 3agau.
3aja4 NapajuleNIbHBIX PeaKIMIX

27 | CnoxHble 3¢upbl Onpenenenne, HOMEHKIIATYpa, CocraBnenue Gpopmyi,

n3omepus, pu3. ¥ Xum. Ha3BaHUM, YpaBHEHUI
CBOICTBa, NOJIyYEHUE, peaKLuil CII0KHBIX
MIPUMEHEHNE. 2(hupoB.
28, | Kupsr Onpenenenue, BUbl, CTpoOeHHE, | XapaKTepUCTHKA KHUPOB,
29 . 1 XUM. CBOWCTBA, HAXOXKJICHUE | UX OMOJIOT. pOJIH,
B Iipupozae, MckyccrBenHble IPUMEHEHHUS.
JKUpBI. buosor. possb, CocraBneHue ypaBHEHUN
IIPUMEHEHHE. pEaKLHii )KUPOB
30 | Pemenue 3amaun ¢ UCIOIB30BAaHUEM Pemenne 3amau.

KOMIIJICKCHBIX 3aaa4.

00BEMa U MIOTHOCTH PACTBOPOB.




31

KoHnTtponbhas pabota
«KapboHoBbie
KUCIOTHL. ClIOKHBIE
a¢upsL. XKupbn»

[lenouku npeBpaleHui.
Pemenue 3anau.

BrimonHenue paboTsl.

32 | YrueBousl Knaccudukanms, Knaccudukanus

HOMEHKJIATypa. yriaeBooB. CocTaBiieHue
Tabnubl «Buast
YIJIEBOJIOBY.

33 | I'mroko3a B3aumocBs3b cTtpoenus u CocraBneHue JUHEHHON U

- cBoicTB. TayroMepusi. UKINYECKOH GopMyIt

34 buonoruueckas pois, roko3bl. CocTaBieHue
HaXO0XJECHHUE B IIPUPOJIE. YPaBHEHUH €€ XUM.
XHUMHUYECKHE CBOMUCTBA. CBOMCTB. Pemienue 3agau.
Pemenne 3anau

35 | Pemenue 3agaud ¢ MacCOBOM JOJIEH Pemienue 3agau.

KOMIUIEKCHBIX 3a/1a4 PacTBOPEHHOTO BELIECTBA U C
M30BITKOM pearupyromuero
BELIECTBA.

36 | dpykToza. Caxaposa CtpoeHue u CBOICTBA. CocraBnenue Gopmyn u
Haxoxnenue B npupoze. YPaBHEHUH €€ XUM.
buonoruueckas pos. cBoiictB. CpaBHEHUE

CTPOEHUS U CBOMCTB
TIIIOKO3bI, (DPYKTO3HI,
Caxapo3bl.

37 | Kpaxman u nemnono3a | CpaBHeHHE CTpOCHUS U CBOMCTB. | CpaBHEHHE CTPOSHUS U
buonor. pons. Haxoxnenue B CBOMCTB KpaxMaja 1
IPUPOJE. LEJTIOJIO3BI.

38 | O6o0menne Tembl CpaBHeHue cTpoeHus U cBoicTB | CpaBHEHUE CTPOEHUS U

VYriesozsl IIPONJEHHBIX YITIEBO/IOB, UX CBOMCTB caxapu/oB.
OMOJIOT. PO, HaXOXIECHHE B Pemenue 3anau.
MIPUPOJE.
PenreHne KOMIUIEKCHBIX 3a/1a4.
39 | lIpaktuueckas pabora | KadecTBeHHast peakius Brimonaenue paboTsl.
«CpaBHEHHE CBOICTB IIIOKO3BL. ['Maponus caxapossl.
TJIFOKO3bI U CaXapo3bly.
40 | IIpaktuueckas pabora | 1.Pacno3HaBaHue anbaeruios, Brimonnenue paboTsl.
OKCcrnepuMeHTaJIbHbIE HeMpeeNbHbIX COeTUHEHUH,
3a1aum» MHOT'0aTOMHBIX CIIUPTOB,
(eHoa, KUCIOT. Kpaxmana. .
2.Pacnio3HaBaHME pacTBOPOB
TJIIOKO3BI U TIUIEPUHA;
3[loma: . OnpeneneHue HaTU4us
Kpaxmasa B MpOayKTax.
41 | KonTponpHas paboTta [lenouku npeBpaleHui. Brimonnenue paboTsl.

«YTHeBOIb»

Pemrenne KOMIIJIEKCHEBIX 3aJ1ad.

O0001IeHNEe Kypca OPraHuYecKoil XuMnu, 34.

1-3 TMoxroroBka k sk3aMeHy KoMIuiekcHbIE 3a/1a4u.

YnpakHEHUs. TECTBHI.

Brimonnenue paboTsl

Htoro: 994. + 3u. pezeps = 1024.




OIIMCAHUE YYEBHO-METOANYECKOI'O, MATEPUAJIBHO-
TEXHUYECKOI'O U TH®OOPMAIIMOHHOI'O OBECIIEYEHUA
OBPA3OBATEJIbHOM JEATEJBHOCTHA

CpencrBa o0yuenus:
[TeyaTHbie TOCOOMS (TAOIUIIBI, CIIPABOYHBIC U3TAHMS, CXEMBI).
TexHUUYeCKHE CpeacTBa 00yUeHHS (KOMITBIOTEP, POCKTOP, SKPaH).
JlaGopaTopHoe o0opyaoBaHUE.
Hatypanbable 00beKThI (KOJUIEKIIUU, 00pa3Ibl, MOACIIH).

NS

HarypajbHble 00beKTHI

HatypanbHuble 00BEKTHI, UCHOJb3yeMble B OOYYEHHH XUMHH, BKIIOYAIOT B ceOd
KOJIJICKIIMM MUHEPAJIOB ¥ TOPHBIX IMOPOJI, METAJUIOB M CIIJIAaBOB, MHHEPAJIBHBIX YAOOPCHHUIA,
IJIACTMACC, Kay4yKOB, BOJIOKOH U T. . O3HaKOMIIEHHE ydalIuxcsa ¢ o0pa3iaMu UCXOJHBIX
BEUIECTB, IOJYIPOAYKTOB M TOTOBBIX M3IEIUN MO3BOJIAET IOJIYYUTh HAIJIAJIHOE
IpelcTaBiIeHue 00 OSTUX MaTepuanax, MX BHEUIHEM BHJAE, a TaKkKe O HEKOTOPBIX
($u3NYECKUX CBONCTBAX.

B kabunere npucyTCTBYIOT clenaymoomue Komekuuu: «MuHepanbl»y, «[ opHbIe
NOpOJBl M TOJIE3HBIE HCKOIMaembiey, «YnoOpenus», «Kayuyk u pesuna», «Hedtp u
HedTenpoaykTey, «l[lonumepsl», «BonokHay, «Peakue MeTaib.

XuMH4YeCKHe PeaKTUBbI U MaTepuaJibl

Haubonee yacTo ucnonap3yemble PeaKTHUBBI U MaTepUAIbL:
® [POCTHIE BEIIECTBA - MEIb, HATPUI, KaJIbLHUM, ATIOMHUHUNA, MAarHui, Xejie3o, LHHK,

docdop, cepa;

e oxcunbl — Meau (I1), kambius, xenesa (111), maraus;

® KHUCJIOTHI - COJISIHAs!, CEpHasi, a30THAas;

® OCHOBaHUS - TUAPOKCHJ HATPHs, TUAPOKCHI KaTbLMs, THAPOKCHA Kayus, 25%-HbId
BOJHBIM paCTBOP AMMHAKa;

e comu - xnopunsl Hatpusi, meau (II), >xeneza(Ill); HuTpaTel Kanus, HaTpus, cepedpa;
cynedatel menu(ll), sxenesa(ll), xeneza(Ill), amoMuHusa, aMMOHHMS, Kalus, OpOMHJ
HATpUS;

® OpraHWYeCKHe COEIUHEHHUs - Kpaxmall, TJIMLEPUH, YKCYCHas, MypaBbUHasl KHUCIOTHI,
METWJIOBBI  OpaHKeBbI, (QeHondTanenH, JakKMyc, AaHHWIWH, OyTHIaleTar,
ATUJICHTJIMKOJIb, KEPOCUH, MNapaduH, QopMmanblIeruji, 3TaHOJ, IponaHoji, OyTaHOI,
IJII0K033, PPYKTO3a, caxaposa.

Xumuyeckas jjadopaTopHasi ocyaa, anmnaparsbl U Npudopbl

Xumuueckass mocyja Moapa3feisieTcss Ha JBE TPYMHIbL: JUIsl BBIIOJIHEHUS OIBITOB
yqgamumucs (MpoOUPKH, CTaKaHbl, BOPOHKU, MPEIMETHBIE CTEKJa, MajJOYKH, MHUIETKH,
[ITaTUBBI, TA300TBOAHBIE TPYOKH) M JIEMOHCTPAIIMOHHBIX OIBITOB (JIEMOHCTPAIIMOHHBIE
MPOOUPKH, CTaKaHBI, KOJIOBI, IITATUBBI, SKCHKATOD).

VYyeOHast anmapatypa:

1) anga u3ydeHHs] TEOPETUYECKUX BOIMPOCOB XHMMHUU - WUIIOCTpalMsl 3aKoHa
COXPaHEHHMsI MacChl BELIECTB, IEMOHCTPALIHS 3JIEKTPOIIPOBOJHOCTH PaCTBOPOB;

2) nns WUIIOCTPAllMM XUMHUYECKMX OCHOB 3aBOJICKMX CIIOCOOOB IOJIYYEHHS
HEKOTOPBIX BEHIECTB (KOHBEPTOP.).

BcriomoratenbHble M3MEpUTENbHBIE W HarpeBaTelibHblEe MPHOOpHI, pa3iIHyYHbIe
MPHUCTIOCOOICHHUS JJIsI BBITTOJIHEHUS OTIBITOB.

Mogaean

OObekTaMu MOJETUPOBAHUS B XUMHUU SIBISIOTCS aTOMBI, MOJEKYJNbI, KPHUCTAJLIbI,
3aBOJICKME ammaparbl, a TaKXe MPOUCXOSIINEe IMpolecchl. B mpenogaBaHUM XUMHH
UCTIOJB3YIOTCSl MOJIETHM KPUCTAJUIMYECKUX PEIIeTOK anmasa, rpadura, cepsl, docdopa,
okcuna yriaepona(lV), Boasl, noaa, xxenesa, MEu, Marausl, HyKJIEMHOBBIX KHUCJIOT

YueOHbIe MOCOOHS HA MEYATHOM OCHOBE




B mpormecce oO0ydeHus] XMMUU HCIONB3YIOTCS CIEAYIONINE TaOIHIIBI MOCTOSHHOTO
skcrioHupoBanus: «llepuoguueckas cucrema xumudeckux snemeHToB . M. Mennene-
eBay, «Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJEH», « DIEKTPOXUMHUECKUI s
HANpsDKEHUN  MeTayuloB». Takke HMEIOTCA KOMIUIEKThl TaOnul JUisi H3Y4EeHHUS
HEOPTraHWYECKOM, OPraHMUYECKON 1 O0IIeH X UMUH.

Jlis opranuzanuy caMOCTOSITeIbHONM paboThl 00yUaIOIUXCs HA YPOKaxX UCHOIB3YIOT
pPa3HO00Opa3HbIC AUAAKTHYECKHE MaTePHAJIbI: 33JaHus ISl U3y4YE€HUsI HOBOI'O MaTepuara,
CaMONIPOBEPKHU U KOHTPOJIS 3HAHUM yHAIIUXCS.

JIUTEPATYPA
Jluteparypa s yuuTesi:
- OCHOBHAs Tumepamypa
. Tabpuensta O.C. IIporpamma kypca xumun s 8-11 kiaccoB o0mieoOpa3oBaTenbHBIX
yapexaeHuii. — M.: [Ipoda; 2014
. Tabpuensa O.C. Xumus: 10 xmacc (ecTecTBEHHOHAYYHBIH MPOQWIb): YIeOHHK ISt
o0mreo0pazoBarenbHbIX yupexaenuii. — M.: JIpoga.2008
. O.C.I'abpuensu [IpumepHOE TeMaTHYECKOE TUIAHUPOBAHKUE YPOKOB XuMuu, 2012r
. O.C.I'abpuensn HactonpHas kuura yuntens xumun 10 kiace, M., «bnuk u K», 2007t
- 0onoIHUmMeNbHAs IUmepamypa
1. T'abpuensu O.C. Hzyuaem xumuto B 10 k.. aumaktudeckue marepuansl / O.C.
["abpuensH, T.B. Cmupnosa. — M.: biuk ruitoc
2. Xumus: 10 xmacc: KOHTPOJBHBIE U MPoBepouHbie paboThl K yueoHuky O.C. ['abpuensna
«Xumus. 10 xmace» / O.C. I'abpuensH, I1.H. bepeskun, A.A. Ymakosa u ap. — M. :

Hpoda,

—

[\

now

3. Tabpuensa O.C.. HacronpHas kHura yuutens. Xumwus. 10 kmacc: Meroamueckoe
nocobue. — M.: [Ipoda; 2009
4. I'abpuensu O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii skcriepuMeHT B 1koJje. 10

kiacc. — M.: Ipoda 2008

Anxumuk (http://www.alhimik.ru/) - onMH W3 ny4ymMx CalTOB pPYCCKOS3BIYHOTO
Xxumuueckoro MHTEpHETa OpMEHTUPOBAHHBIN HA YUYMUTENS M YUYEHHKA, [TpENnoaBaTess
U CTYJCHTA.

9]

Jlureparypa AJisl y4aluuxcs:
- OCHOBHAs Tumepamypa
laopuensu O.C. Xumms: 10 xmacc : y4ueOHUK s 0011€00pa3oBaTEIbHBIX
yupexaeHui(ecTecTBeHHOHayuHbIl poduiis). — M.: JIpoda.
- JonoIHUmMeNbHAs Aumepamypa

1. XKypnan «Xumus B WIKOJIEM;

2. Kontpen Xumus gms Bcex (http://kontren.narod.ru). - wuHPOpPMATMOHHO-
00pa30BaTeNbHBINA CAWT AJIS TE€X, KTO U3y4aeT XUMHIO, KTO €€ IPEnoJaeT, A1 BCeX KTO
MHTEPECYETCS XUMHUEH.

3. Anxumuk (http://www.alhimik.ru/) - omMH W3 nydmmMX CaHTOB PYCCKOSI3BIYHOTO
XUMHYEeCKOTo MHTepHEeTa OpUEHTHPOBAHHBIA HA YYUTENS M yUEHHKA, MPEroIaBaTess
U CTYyJICHTA.

4. DHIUKIIONIEIUYECKUN CTOBAPh FOHOTO XUMHKA

Menuapecypcsl
CD «Heopranuyeckasi XUMHSI», U3AATEIBCTBO «Y UUTEIb)
CD «lllIxoma Kupmina u Medoaus», n31aTeIbCTBO «Y UUTEITb)
Xumus. [Ipocsemenne «Heoprannyeckas xumusi», 8 kiaacc (Ha 2-X TUCKaXx)
Xumus (8-11 kiacc). Buptyanbhas maboparopusi (y4eOHOE AIEKTPOHHOE U3/IaHHE).



