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NOACHUTEJBHASMBAIIUCKA
PaGouass mporpamma mo xwmum ans 10 kiacca cocraBlieHa Ha OCHOBE CIEAYIOIIUX
HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®epepanbHbli TOCYIApPCTBEHHBIN OOpa30BATENbHBIM CTaHIApT  CpeaHero (MOJIHOro)
o0miero o0Opa3oBaHUs, YTBEPXKACH MPUKa3oM MUHHCTEPCTBA OOpa30BaHHS W HAyKU
Poccuiickoit ®enepanuu ot 17.12.2010 r. Ne 1897.

3akon Poccuiickoit @enepanu «O6 obpazoBanum» (ctarbs 9)

VYueonsiii mman MKOY CHI Ne 1 r.JlyO0oBKkw.

[TpuMepHOii TporpaMMbl OCHOBHOTO 00IIeT0 00pa30BaHUs 110 XUMHH

[Tporpammer k YMK O.C. I'abpuensna Xumus 8-11 ximacchr.

OOIT OO0 MKOY CHLI Nel r. JTyooBku

oM wN

Pabouas nporpamma 1o XMMHUH COCTaBJIeHa Ha OCHOBE IIporpaMmel cpeHero (1oJHoro)
obmrero oopa3oBanus Mo XuMuu (06a30Bblii ypOBeHb) U NMPOrpaMmbl Kypca xumuu s 10-11
KJIACCOB 0011e00pa3oBaTe/bHbIX yupe:kaeHuii ( 0a3oBbiii ypoBenb) O.C.I'abpuessina.

PabGouas mnporpamma mnpenHasHaueHa [Uisi u3ydeHus xumuu B 10 Kkimacce cpemHeit
obmreobpazoBarenbHO MIKOJABI 10 y4eOHUKY O.C.I'abpuensn. Xumus. 10 kiaace. ba3zoblii
ypoBeHb: yued. /liis o01meodpa3oBar. yupe:xaenuii / O.C.I'abpuensin. — 9-e uzj., cTepeoTuil.
— M.: Jdpoga, 2013. — 190c. YueOHUK COOTBETCTBYET (enepaabHOMy KOMIIOHEHTY
roCy/IapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHJAapTa 0a30BOTO YPOBHS M peajU3yeT aBTOPCKYIO
nporpammy O.C. Tabpumensma. Bxoaur B  (denepaibHbBIi  TEepedyeHb  Y4SOHHKOB,
PEKOMEHIOBaHHBIX MuHUCTEpCTBOM o00Opa3zoBanusi u Hayku Poccuiickoit denepanun
UCIIOJIb30BaHUIO B 00pa30BaTeIbHOM IIpolecce B OOIIe00pa30BATEIbHBIX YUPEXKICHUAX
W3ydyenne xumMuM B CcTapuied mkojde Ha 0a30BOM  ypOBHE  HAmpaBieHO Ha
JIOCTHKEHUECTEAYIOIUX LesIe:

* OCBOEHHE 3HAHUH O XUMHYECKOM COCTaBIISIONIEH eCTeCTBEHHO-HAyYHON KapTHHBI MUPA,
BOKHEHIINX XUMHUECKUX MOHATHUSIX, 3aKOHAX U TEOPHSX;

* OBJIaJICHUE YMEHHUSIMU MPUMEHATh MOJYUYEHHbIE 3HAHUS U1 OOBSCHEHUs pa3HOOOpa3HBIX
XUMHWYECKHX SIBJICHUH U CBOWCTB BEIIECTB, OLIEHKU POJIM XUMHUH B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTUI U MOJYyYEHUU HOBBIX MaTE€PUAJIOB;

* pa3BUTHE MTO3HABATENBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Mporecce
CaMOCTOSITENIbHOTO IPUOOPETEHUs] XUMHUYECKUMX 3HAHUM C MCIOJIb30BAaHUEM DPa3IUYHBIX
HCTOYHHUKOB HH(OPMAITUH, B TOM YHCII€ KOMITBIOTEPHBIX;

* BOCIIMUTaHUE YOEXK/IEHHOCTH B MO3UTHUBHOM POJIM XUMHH B KH3HH COBPEMEHHOT'0 OOIECTBA,
HEOO0XOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKpYKAroIIei
cpene;

* IpUMEHEHHE TOJTyYeHHBIX 3HAHUW W YMEHHI JIJIs1 O€30MaCHOTO MCTIOJIB30BaHMS BEIIECTB U
MaTepHaJoB B OBITY, CETLCKOM XO3HCTBE U Ha MMPOU3BOICTBE, PEILICHHS MPAKTHYECKUX
3a7ad B TIOBCEJHEBHOW JKM3HH, MPEIYNPEkKJACHUS SBICHUH, HAHOCAIIMX BpEI 3JI0POBBIO
YEJI0BEKA U OKPYKAIOLIEH cpelie.

B coorBerctBUM ¢ denepadbHbIM  0a3uUCHBIM  Y4EOHBIM  IIJIAHOM  JUIS CPEIHEro
(momHOTO) OOMIEro oOpa3oBaHMs MPOTrpaMMa pacCUMTaHa Ha MPETo/laBaHue Kypca XuMuu B 10
kiacce ( 6a30BbIii ypoBeHb) B 00beMe 1 yaca B HeeJ1o0.

ConepxaHue Kypca XapaKTEpU3yeTCsl LIEJIOCTHOCTBIO U CHUCTEMHOCTBIO
yueOHOro IMpeaMeTa, Ha OCBOEHHME KOTOPOrO OTBEAEHO HEOOJIbIIoe, >XECTKO
JIMMUATUPOBAHHOE y4ueOHoe Bpems.OTobpaHHOE /it 6a30BOTO OOYyYECHUS XUMHU
coeprKaHue MO3BOJISIET U3y4aTbEero
uBpexuMe l vacaBHenento. BatoMmciyuyaeyoOyyaronuxcanosiBUTCABO3MOKHOCTbHEN
POXOOUMb, AU3)YAMb, HE3HAKOMUMbBCA, a yceausams 3TO cojepxanue. OcoOeHHO
BaXKHO 3TO JJIsI T€X y4YalllUXCs, KOTOPhIE HE UMEIOT BO3MOXKHOCTHU U3y4aTh XUMUIO



Ha yriIyOJIGHHOM ypOBHE (HM3-3a OTCYTCTBHUSI TaKHX KJIACCOB B IIIKOJIE€), HO TEM HE
MeHee COOMparOTCs c1aBaTh €AUHBINA rOCY1apCTBEHHBIN SK3aMEH MOXUMUU.

KypcuerkonenurcsiHapaBHbIENOOTBEA€HHOMYHAUXU3yYEHUEBPEMEHUYACTH:OP
TaHUYECKYIOXUMHUIOUOOITYIOXUMHUIO.

CTpyKTypUpOBaHHE Kypca OpPraHHYeCKOW XHUMHHM OIIpedelisieTcss wuiaeei
pa3BuTUA ydalmuxcs HETPOPUIIBHBIX KJ1acCOB cpeacTBaMu
yueOHorornpeameTa. ClelbI0YyCUIICHUSPOINICAYKIIMUBOOYYeHUN XUMHUU BHayalle
JTAIOTCS KpaTKUE TEOPETHYECKUE CBEACHHSI O CTPOCHHH, KiIacCU(PUKAIINH,
HOMEHKJIATyp€e OPraHU4YeCKUX BEIIECTB, 0OCOOCHHOCTIXPEaKIIMHCHUXYYaCTHEM.

CdhopmupoBanHbple  TakuM  OOpa3oM  TEOPETHYECKHE  3HAaHUS  3aTeM
pa3BUBaIOTCA Ha (PAKTOIOTMYESCKOM MaTepualie IIPU PacCMOTPEHUHU KJIACCOB
OpPraHMYeCKUX COCIMHEHUI. B CBOIO ouepenp TakoW MOaXo[ MO3BOJSET U TIIyOxKe
U3Yy4YUTh CaMH Kjacchbl. Tak, OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUUYECKOTO
CTPOEHHUsI OpraHuYecKuX coeauHeHuil A. M. BbyTiepoBa 3akperuisitoTcs Opu
U3YyYEHUU YTJIEBOJIOPOJOB (QJIKaHOB, AaJIKEHOB, JIMEHOB, AJKUHOB, ape€HOB) U
UXIPUPOJHBIX HCTOYHUKOB (IIPUPOAHOrO Tasza, HEPTH M KAMEHHOIO YTJIs),

KHUCJIOPOJICOJIEPKAIIINX ~ OpPraHWYEeCKUX  coeAuHeHuil  (cnuprtoB,  ¢eHorna,
aJbIETHU/IOB, KapOOHOBBIX KHCIIOT, CJIOXHBIX 3(QHUPOB, KXHUPOB HYTJIEBOJIOB) U
a30TcoAepKalIMX OpraHUYEeCcKuX COCJIMHEHUH (amMuHOB,

aMHUHOKHCJIOT,0€JIKOBUHYKJIEMHOBBIXKHCIIOT).3aBEPIIaeTKyPCOPraHNYECKON
XUMHUM pazien «XHUMHUS U KU3HB», I'Ie OOydarolHMecs: 3HaAKOMSTCS C TaKUMU
Ba)KHBIMU B MIPaKTUYECKOM u OHOJIOTMYECKOM
OTHOIIIEHUHBEIIECTBAMUUMAaTEpHaIaM1,KaKIJIaCTMACCHIMBOJIOKHA, (hbepMeHTHI,
BUTAaMUHBbI, TOPMOHBI UJIEKAPCTBA.

OcHOBHBIM  KpuTepueM  oTOopa  (QakTHYEecCKOoro marepuaiga  Kypca
OpraHUYECcKONM XMMMHU SIBJISETCS HJAEs pealu3aluyd HNPaKTUKOOPUEHTUPOBAHHOTO
3HA4YE€HUSI OOBEKTOB OPraHUYECKON XUMUHU (COCIUHEHUN U peaKIuii).

Conep:xaHue Kypca OpraHu4eckoil XuMMU:

Teopml CTPOCHHUSA OPraHUYIECCKUX coeUHEeHHU

I[TIpenmer oprannyecko XUMuUM. MeCTO U 3HaY€HUE OPraHUYE€CKOW XUMHUH
B CHCTEME €CTECTBEHHBIX HayK. BajeHTHOCTh. XuMuueckoe ctpoeHue. OCHOBHbIE
MOJIOKEHUSI TEOPHUM CTPOCHUSIOPIraHUYECKUX COEIUHEHUN. Venepoowwui ckenem
opeanudeckou monekyavl. Kpammnocmovxumuueckoucesazu.130MepusIun30MepPHI.

yrﬂeBD)]OpOI[I)I H UX NPUHPOIAHBLIC HCTOYHUKMH

Ankanbl. [lpuponHblii Ta3, €ro CocTaB W MPUMCHCHHWE KakK HMCTOYHHKA
DHEPIUM UM  XUMHYECKOTO CHIPbsi. | OMOJIOTMUECKHH  psii  OpeaelbHBIX
YIIIEBOAOPOJIOB. M3oMepuss W HOMEHKIIaTypa alikaHoB. MeTaH W dTaH Kak
npeacTaBuTenn ankaHoB. CBoilcTBa (TOpEeHHE,pEaKIIMU 3aMEIISHUs, ITHUPOJIU3,
nerunpupoBanue). Ilpumenenue. Kpexkune u uzomepusayus aiKaHos. AnKuibHvle
paouxanvl. Mexanuzmceo600HOPAOUKANbHO202AI02EHUP OBAHUSATKAHOS.

A 71 K € H bl. DOTWIEH KaK IpeAcTaBUTENb ajlkeHOB. [lomyueHue sTtuineHa B
MPOMBIIIJIEHHOCTH (JIETH/IpUPOBAHUE dTaHa) U B JlabopaTopuu (Jieruapartarus
sranoja). CpolicTBa (TopeHHe, OpOMHpOBaHHME, TUJApaTalys, NOJIUMEpHU3aLUs,
okucienue pactBopom KMnO4) u npumenenue stwieHa. [lonudtunes. [lponunen.

Cmepeopezynsaprocmo noaumepa. OCHOBHBIC TIOHSITHS
XUMHUHUBBICOKOMOJIEKYJISIPHBIX COETMHEHUN. Peakuunonumepusamnuu.

Jlnenbl. byTagueHMN30NpeHKaKIIpPEeACTaBUTEIUANECHOB. Peakiinmn
MPUCOCIUHEHUSI C  y4YaCTHEeM  CONpPSDKEHHBIX  JUEeHOB  (OpoMupoBaHHE,



MoJIMMepUu3aIysl,
euopozanozenuposanue,cuopuposanue).HarypanbHbINNCUHTE TUUECKUUKAYy Iy KH. P
e3uHa.

Ankunbl. AleTUIEHKaKIpeacTaBuTeabajlkuHoB. [ lonyuenue
arneTuIeHaKapOuHBIMUMETaHOBBIMCIIOCOOaMU. [ lo1yueHuekapouoa Kanbyusi.
CpoiictBa  (TopeHue, OpoMHpOBaHUE, THIApATAUs, TpUMEpHU3AIUs) U
NpUMEHEHHealleTUJICHA.

A p e ©H bl. benH3on kak mnpexacraButrenb apeHoB. CospemeHHbvle

npedcmasienusocmpoenuubenzona.Coiicteabensona(ropeHue, HUTPOBAHMUE,
OpOMHUPOBAHUE) U ETOTIPUMEHEHUE.

HedTtrucnocobrieenepepadborku.Cocrauedptu. IlepepaboTrka HedTH:
IIEPEroHKa M KPEKUHT. Pugopmune Huskocopmuwix Heghmenpooykmos. Ilonamue oo
OKMAaHo8oOMUUCTIE.

Kucnopoaconepikamue oprannyecKuecoenHeHust

C o u p 1T bl. MeraHOI W 3TaHOJ KakK IIPEJACTAaBUTENIM IIPEACIIbHbBIX
OJTHOATOMHBIX cnUpToB. CBoicTBa 3TaHONa (TOpPEHHUE, OKHUCICHHE B ajlbJIeTH/,
nerunparauusi). [lonydyenmne (6poowcenuem entoko3pl W TUIpATAIUCH ITUIICHA) W
NIPUMEHEHHUE ATaHOoJA. DmuneH2aukoas. ' TIepuH Kak emle OJuH IpeICTaBUTENb
MHOT'0AaTOMHBIX CITUPTOB. KauecTBeHHast peaKlusi HA MHOTOATOMHBIE CITUPTBHI.

® e H o n Ilonyuenue ¢enona wu3 xkameHHoro yris. KameHHBbIH
YTOJIBUETOUCITONIb30BaHNue. KOkCOBaHHEKaMEHHOT Oy TJIsT, BAXKHEUIITUETIPOTY KTHIKOK
COXMMMYECKOIOIPOU3BO/ICTBA.

BzaumHoe BIHsIHHE aTOMOB B MOJIEKYyJie (heHoJ1a (B3auMoieiicTBe ¢ OpOMHOM
BOJOM U ruapokcuom HaTpus). [lonydyenue u npumenenue gpeHona.

Anpaeruapl. @opmanbaeruananeraibleruIKaKIpeacTaBUTEInaNIbAETUI0B. /1o
Hamueoxemonax.CBoWCTBa(PEAKIIUSIOKUCIICHUsI B KHUCJIOTY U BOCCTAaHOBJICHHUS B
COUPT, peakiusl IOJUKOHAEHcaluu dopmanpaeruga ¢ @enosnom). llomyuenue
(OKHCIIEHHWEM CIHMPTOB) M TMpUMEHEeHHe GQopManpiaeruga ¢ aleTalblIeruia.
deHosopopmanbaeruIHbIe IJIACTMACCHI. Tepmonnacmuunocmeo u
MepmMopeaxkmueHoOCmb.

KapOoHOBBIEKHCIIOTEI. YKCyCHasi KHCJIOTa KakK IPeACTaBUTENb MPEJIeIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX kucyoT.CBOMCTBayKCYCHOM KHCJIOTBI
(B3auMoielicTBHE ¢ METAJJIaMH, OKCUJAMU METAJIJIOB, THAPOKCHIAMH METAJIJIOB U
COJISIMH; peakiysi dTepudukamnun). [I[ppMeHenrne yKCyCHOM KHUCIIOTHI.

CanoxHB €3 @ upbs uXHUDp bl. CltoxkHBIE d2PUPBI KAKITPOITYKThI

B3aUMOJICUCTBUS KHUCIIOT co CIIUPTAMHU. 3HayeHue CIIOKHBIX
3¢pUpOBBOPUPOAECHKUZHNYEIIOBEKA. OmoenbHblenpedcmasumenukuci0muHo20cmpoe
HUSL: 0JIeUHOBAS, TUHOJIe8A, IUHONEHOB8AS, AKPULOBAS, WaABeNesas,0eH30HAS.

Kupbl kak cioxkHble 3(QUpbl TIHIEPUHA U KUPHBIXKAPOOHOBBIX KHCIOT.
PacturensHbie u >KUBOTHBIE YKUPBI, ux COCTaB. I'maponus
WIMOMBUICHHEKUPOB. Mbuta. Cunmemuueckuemoruuecpeocmea
(CMC).ITpumeHECHUEIKUPOB. 3AMEHAAHCUPOBEMEXHUKEHENULYEBBIMCHIDLEM.

Vrnesoasl.IloHsTueoOyrieBosax. I'moko3a KaKIIpEJICTaBUTEIb
MoHoOcaxapuaoB. [ToHsTHEe 0 TBONCTBEHHON (PYHKIIUM OPTraHUYECKOTI'0 COEIMHEHUS
Ha IIpUMEpE CBOMCTB TIJIFOKO3bl KAaK ajbJeruja HWMHOIOaTOMHOTOCIIUpTa—
anpaeruaocnupra.bpoxkenuernoko3pl. 3HaueHHWE W INPUMEHEHHUE TJIFOKO3BI.
DpyKkmo3sa KaK usomep 210K03bl.

Caxapo3sa Kak [IpeICTaBUTEIb qUcaxapuioB. /Ipouzsoocmeo caxapa.



Kpaxman u nemnrosio3a Kak IIpeCcTaBUTENH mnoaucaxapuaoB. CpaBHEHHE HUX
CBOWCTB M OHoJIOTHYECcKasi pojib. [IpuMeHeHne 3TUX NoIucaxapuaoB.

A30Tc011ep>lcanme OpraHu4eCKUECCOCANHCHU A

AMuHBL MeTUIaMUH KakK IMPeICTaBUTEIhaTu()aTHISCKUX aMUHOB U aHUJINH
— Kak apoMaTuueckux. OCHOBHOCTh aMMHOB B CPABHEHUHU C OCHOBHBIMHU CBOMCTBaMH
aMM#aka. AHWINH U €eTOCBOMCTBA (B3aUMOJCUCTBUE C COJSHON KUCIOTOW U OpOMHOMN
BOJION). B3aumnoe enuaHue amomos8 8 MOJEeKyIax Op2aHUYeCcKUX COeOUHeHUl Hda
npumepe  aHUIUHA. [Tonyyenne aHwimHa 1o peakuuu H. H. 3unumna.
[IpuMeHeHneanuImHa.

AMUHOKHUCHOTHL. I THITMHUATaHUHKAKITPEICTABUTEITH MIPUPOTHBIX
aMuHOKUCIOT. CBOWCTBAa aMHUHOKHCIOT KaK aM@OTEPHBIX OPraHHYECCKUX
COCIMHEHU (B3ammoieiicTBUE C eJI049aMu U
KuciotaMu). OcobeHHocmuouccoyuayuuamMuHOKUCI10me800HbIX pacmeopax.

Bbunonapunvie uonvi. OOpa3oBaHME MNOJUIENTHIOB. AMHWHOKAIIPOHOBAs KHCIIOTA
KaK MpeJICTaBUTENb CHUHTETHUYECKUX
aMUHOKHUCIOT. I IOHATHEOCUHTE THUECKUXBOJIOKHAXHATIpUMEPEKAIpOHa. A MUHOKUCTLO
Mul8NPUPOOe, UXOU0NI02UYeCKAAPOIb. HezameHuMbleaMUHOKUCIOMb.

benku. benkn kak nmoymnenTtuasl. CTpyKTypa OenKOBBIX MOJIeKysl. CBoMCTBa
0enKoB (ropeHue, TUAPOIn3, [IBETHBIE peakinun). buomorunyeckas pojab OEIKOB.

Hy kneunuHoBB € KMHUCI O T bl. HyKIIEeHHOBBIE KHUCIOTHI KaK
nonunykiaeotuabl. Crpoenue nykineoruna. PHK u JIHK B cpaBaenuu. Mx posib B
XpaHeHUH W Tiepedaye HacJeACTBeHHOW wHpopMmanuu. [lowamue o 2eHHOU
UHIICeHepUU U OUOMEXHOIOSUUL.

I'eHeTnuyeckasiCBA3bM €K1Y KJIAaCCAMHUO PT a HUYECKUX C OCAUHEHUH.
[ToHsTHE OTEHETUUECKOUCBI3U UTCHETUUYECKUXPAAAX.

XuMHuA 1 )KU3Hb

[lmactmaccsl © BonokHa. [lomuMepusanus U MOJIUKOHICHCAINS KaK
CIIOCOOBI  MOJYyYCHUsS] CHHTETHYCCKHUX BBICOKOMOJICKYJSIDHBIX — COCIMHCHUA.
ITonydyeHHe HCKYCCTBEHHBIX BBICOKOMOJICKYISIDHBIX COCIWHEHUN XUMHYECKON
Moaupukaueid TPUPOIHBIX moiuMepoB. CTpoeHHE MOJHMEPOB: JIMHEHHOE,
MIPOCTPAHCTBEHHOE, CETYATOE.

[TonsiTue 0 TacTMaccax. TepMOIUTACTUYHBIC U TEPMOPEAKTUBHBIC MMOJIUMEPBL.
OTnenbHBIE TIPEICTABUTEIN CHHTETHYCCKHMX W HCKYCCTBEHHBIX ITOJUMEPOB:
dbenomodopManbIeTHIHbIC CMOJIBL,TOIUBHHUIXIOPU/I, TS(HIIOH, ISILTYIOHI.

[MonsiTie O XUMHYECKHX BOJIOKHaX. HarypanbHble, CHHTCTHYECKHUE U
HCKYCCTBEHHbIC BOJIOKHA. KimaccuduKkarust ¥ OTe/IbHBIE TIPEACTABUTETN XUMUICCKUX
BOJIOKOH: areTaTHoe (TpuaneTraTHbIN
HIEJTK ) HBUCKO3HOE, BUHULXLOPUOHOE(XA0pun), notunumpuibHoe(HUmpon), nOIUaMuoHoe
(xanpon, naiinon), nonusgupnoe (nascan).

® e pw™me HT bl. DepMeHTH KaK OHOJIOTMYECKHE KaTaau3aTophbl OEJIKOBOI
npuponsl. Iloustue o pH cpenbl. OcoOGEHHOCTH CTPOSHHUSI U CBOICTB
(cenexTUBHOCTh U 3G (PEKTUBHOCTH, 3aBUCUMOCTb JEUCTBHUS OT TemmepaTypsl U pH
cpensl  pacTtBopa) (EpPMEHTOB MO  CpPaBHEHUIO C  HEOPraHUYECKUMU
KaTtanuzatopaMu. Poib (pepMEHTOB B KU3HEACITEIBHOCTH KUBBIX OPTaHU3MOB U
IIPOU3BOJCTBE.



B u t a Mm uw B B. IloHarue o BuramMmHax. Bwuaepl BUTaMUHHOU
HenocratouHocTu. KimaccudukanussuraMuHoB. BuraMuHCKaKpeICTaBUTEIbBOIO
pPacTBOPUMBIXBUTAMUHOBUBUTAMUHAKAKITPEACTABUTEIb
KHUPOPACTBOPUMBIXBUTAMHHOB.

I'op M o0 H bI. [loHsAITHE O TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BEIISCTBAX,

BBIITOJIHAOIINX OSHAOKPHUHHYIO PEryJIALUIO
}KI/I3HC,Z[eHTeHBHOCTI/IOpFaHH3MOB.Ba}I(HeI;'ILHHCCBOI;’ICTBaFOPMOHOB .BbICOKAasin
(I)I/IBI/IOJ'IOI‘I/I‘-IGCKEUI AKTHUBHOCTD, JAUCTAHIITMOHHOC ﬂCﬁCTBHC,

ObpICTpOepa3pylIeHNEBTKAHAX. OTAEIbHBICIPECTABUTEIIUTOPMOHOB: HUHCYJIUH U
anpeHanuH. IIpodunakruka caxapHoro nuabera. Ilonsamue o cmepouoHvix 20pMOHAX HA
npumepe noioebix 20pMOHO8.

JlexapcTBa.JlekapCTBEeHHASIXUMUS : OTSITPOXUMHUHU(APMAKOTEPAITUU 210
XUMHUOTepanuu. AHTHOMOTHUKM U JucOakrepuos.Hapkoruueckue BemecTna.
Hapkomanusi, 60ps0a ¢ Hel U TpopUITaKTHKA.

Pemienne 3 a nga 4 mo opraHuyeckoil xuMmuM. PemieHue 3ajlad Ha BBIBOJ
(bopMyIIBl OpraHMYECKUX BEIIECTB MO IMPOIYKTaM CTrOpPaHUs U MAacCOBBIM JOJISIM
3JIEMEHTOB.

Jdemouncrpanuu.llnaBnenne,00yrimBaHUEUTOPEHUEOPTaHUYECKUX  BEIIECTB.
Mogenun  MOJIEKyd — NOpPEICTaBUTENEH  Pa3IMUHBIXKIACCOB  OPTaHUYECKHUX
COE/IMHEHUH. I'openue METaHa, 3TUJICHA,
aneruieHa.OTHOIIEHMEMETaHa,3TUJIEHA, alleTUJIIEHanOeH301aKpacTBOpaM
rnepMaHraHara kaiauss u OpomHoi Boxe. IlomyueHue oSTuieHa peakuuen
Jleryapataliuyd  3TaHOJIa, AaleTWIeHa — THUJIPOJM30M KapOujaa Kajiblusl.
PaznoxeHue kaydyka Npud HarpeBaHUU, UCIBITAHUE NPOAYKTOB Pa3JIOKEHUS Ha
HernpenenbHoCTh. Komneknusi oOpa3noB HepTH M HEPTEMPOILYKTOB, KAMEHHOTO
yriss ¥ IPOAYKTOB KOKCOXMMHYECKOro Ipou3BoacTBa. OKHCIEHHE cOUpTa B
anpraerus. KauecTBeHHbIE peaklMM Ha MHOI'OaTOMHBIE CIIMPTHL. PacTBOpuMOCTH
(beHona B BoAe mpu OOBIYHOM TeMmIlepaType UM npu HarpeBaHuu. KauecTBeHHbIE
peaxkuuu Ha dhenomn. Peakuus «cepebpsiHOTO 3epKaia»
aJIbJETUIOBUTIIOKO3bl. OKHCIIEHN€AJIbIETH/IOBUTTIOKO3BIBKUCIOTY €  IOMOIIBIO
runpokcuaa meau (11). KadectBennas peakius Ha kpaxmail. Kosekims 23HUpHBIX
macen. Komnekuuss mimactMace U u3feauid U3 HuX. KoJuleKiusi MCKYCCTBEHHBIX
BOJIOKOH U M3Jenuil M3 HuX. B3aumopeiicTBue amMMuaka U aHUJIMHA C COJISTHOM
kucioror. Peaknusi anmnmHa ¢ OpomMHONM Bojou. Jloka3zaTenbCTBO HAJIUYUS
(OYHKIIMOHAIBHBIXTPYNIIBPACTBOPpAXaMUHOKHUCIIOT.PacTBOpeHnen OCaXJIEHUE
OenkoB. lIBeTHble peakuuu O6enKoB. ['opeHne NTUYbEro nepa U MEepCTsIHONW HUTH.
Mognens wmonekynsl  JIHK. Ilepexoapl: »TaHOI—-ATUIEH—ATUICHTIIMKOJIb—
srusieHraukonaTMeu(ll);3ra-non—orananps—
sra"HoBasikuciaoTa. KomnekuusiactMacc,CHHTETHYECKUXBOJIOKOHUU3ACTTUMU3HUX .
PaznoxxeHuenepokcuaaBoiopoaa KaTajia3zol ChIPOTO Msica U ChIPOTO KapToders.
Komnexkuuss CMC, coaepxkamux sH3uMbl. HMcnbiTanue cpenast pactBopa CMC
UHAUKaTOpHOU Oymaroi. Komnneknusi BUTaMHHHBIX TmpemnapartoB.lcnbiTaHue
cpenbl pacTtBOpa aCKOpOMHOBOH KHUCJIOTHI WHAWKATOPHOM
Oymaroii.ciplTaHneanTeqHoronpenapaTanHCyJIMHaHA0SIIOK.

JlabopaTopHbIeONbITHL. 113roTOBIEHNEMOAEIENMOIEKYTOPTaHUYECKIX
coequHeHUH. O3HAKOMJIEHHE C KOJUICKIIMEH 00pa31oB HePTH, KAMEHHOTO YIS U
NPOAYKTOB HX nepepaboTku. OOHapyXeHHE B KEPOCHHE HEIpPeaeIbHBIX
coequHeHn. O3HAKOMJIEHHE C KOJUJICKIMEH KaydyKoB U oOpaslaMu H3JeIui U3
pe3uHbl. PacTBOpeHHernuueprHa B BOJI€ U B3aMMO/JIEHCTBHE C THIAPOKCUJIOM MEIHN
(I1). CpoiicTBa YKCYCHO# KHCIIOTBHI, OOIIHE CO CBOMCTBAMUMHUHEPAIBHBIX KHCIIOT.
JlokazaTeabCTBO HEIPEEeIbHOr0 XapakTepa >XUAKOro »Xupa. BiaunmoneictBue
TJIIIOKO3bI M caxapo3bl ¢ ruapokcuaom Mmeau (ll). KadecrBennast peakiusi Ha
kpaxMayn. O3HaKOMJICHHME C KOJUIEKIMEM TIIacTMacC W H3ACIAM W3  HHX.



O3HaKOMJIEHHE C KOJUIEKIIMEW HMCKYCCTBEHHBIX BOJIOKOH W HW3JEIWN W3 HUX.
PactBOpenue OeNKoB B BOJE.
OO6Hapy:KeHneOeTKOBBMOIOKE. O3HAKOMIIEHUECKOJUICKITUEHCUHTETHYECKUX
BOJIOKOH M u3Aenui u3 Hux. O3nakomiieHue ¢ kosuiekuuein CMC, conepxammx
sH3uMBbI. McnobelTanue cpeasl pactBopa CMC wuHaukaTtopHod  Oymaroii.
O3HakoMJIEeHHME C KOJUICKIMEW BHUTaMUHOB. VcmbiTaHue Cpelbl pacTBopa
aCKOpPOMHOBOM KHUCJIOTHI HHIAUKATOPHOMOYMAarom.

IIpakTHueckass padora Ne 1. Pemenue »>KClepUMEHTAIBHBIX 3ajad Ha
HUJICHTU(PUKALINIO OPraHNYEeCKUX COeTUHEHUH.

IIpakTnueckas padora Ne 2. Pacnio3HaBaHue 1j1acTMacc U BOJIOKOH.

INVIAHUPYEMBIEPE3YJIbTATBI U3YYEHUSA YYEBHOT'O
MNPEIMETA«XUMUSA»HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

BbinycKHHK Ha 0230BOM YPOBHe HAYYHTCH:

— IMOHMMAaTh XMMHYECKYI0 KapTHHY MHpa KaK COCTaBHYIOYACTb LEJIOCTHOU
Hay4YHOUN KapTUHBIMHUDPA;

— pacKpbIBaThb poOJIb XMMHMH UM XHMHYECKOTO IIPOM3BOJACTBA KAk
MIPOU3BOIUTEIIFHOW CHJIBI COBPEMEHHOTO OOIIIECTBA;

— ¢$opMynupoBaTh 3HAYEHUE XHMHUM U €€ JIOCTHMIKEHMH /Il NOBCEIHEBHOM
JKU3HUYEIIOBEKA;

— YCTaHAaBJIMBAaTbB3aMMOCBA3bMEXKAYXUMHUEUNIPYTUMUECTECTBEHHBIMUHAYKA
MU;

— (popMyIIHMPOBATHOCHOBHBIETIOJI0KEHUSITEOPUUXUMHUYECKOTO CTpPOEHUS
OpPraHUYECKUX COCIMHECHUH A. M. bytnepoBa U
UJTFOCTPUPOBATBUXIIPUMEPAMUN30PTIaHUYECKOMNHEOPIraHUYECKOMXUMUM;

— apryMeHTHPOBAaTbYHUBEPCAIbHBINXAPAKTEPXUMUYECKUXITIOHSITUN, 3aKOHOB
U TEOPUH 111 OPIraHUYECKOU Y HEOPIraHUYECKONXUMUMY;

— ¢dopmynupoBate  Ilepmoanueckuit  3akon JI. WM. MenneneeBau
3aKOHOMEPHOCTHU U3MEHEHUMN B CTPOCHUU U CBOMCTBAX XMMHUYECKUX DIIEMEHTOB U
o0pa3oBaHHBIX HMH BelIeCTB Ha oOcHOBe Ilepuonmueckoil cucTtemMbl Kak
rpaguueckoro oroopaxxenus [leprnoanueckoro 3aKoHa;

— XapaKTepHU30BaTbS-UpP-

DJIEMEHTBI,aTaKXKEKENe30I0uxmnonoxeHutosl lepuonnueckoiicucremel.M1.Menaen
eeBa;

— KJIaccM(UUMPOBATh BUJBl XUMHUYECKOIN CBSI3M M THUIIbl KPUCTATNIMYESCKUX
pELIETOK, OOBSICHATh MEXaHU3Mbl HX OOpa30BaHMUs W JOKa3bIBaTh €IUHYIO
NpUPOAY XHMMHUUYECKHUX CBs3edl (KOBaJE€HTHOM, WOHHOW, MeTaJUIMYEeCKOMH,
BOJIOPOJTHOM);

— OOBSICHATH NPUYMHBI MHOI0O0Opa3usi BEIIECTB, MCIONB3Ysl SBJICHUS
U30MEPUH, TOMOJIOTHU,ATJIOTPONINH;

— KJIaccu(uuupoBaTh  XUMHUYECKHE  pPEaKIUH  BHEOPraHUYECKOM U
OpraHU4YeCcKOn XUMHH o pa3INYHBIM OCHOBaHUSIM u
yCTaHaBJIMBAThCIEU(PUKY TUIIOBPEAKIINIOTOOIIEr0uepe30CO00EHHOECKETMHUYHOMY
;

— XapakTepu30oBaThb TUIPOIIN3 KakK crien(UYHBIN OOMEHHBIH
MPOLIECCUPACKPBIBATHErOPOIbBKUBONNHEKUBOUIIPUPOIE;

— XapakTepu3oBaTh  dJIEKTPOJM3 KaK  CHEUU(PUUHBIN  OKUCIUTEIIHHO-
BOCCTAHOBUTEJIBHBIN IIPOIIECC UETO NPAKTUUECKOE 3HAUCHUE;

— XapaxkTepu30BATbKOPPO3UIOMETAIIOBKAKOKUCIUTEIILHO-
BOCCTaHOBUTEJIBHBINIIPOIIECCUTIPENIATATECIIOCOOBI3AIIMTHIOTHEE;



— KJIacCU(PUIIMPOBATH HEOPTAHUYECKHUE U OpPraHUYECKHE BEIIEeCTBA;

— XapaKTepu30BaTh OOIIHE XUMHYECKHE CBOHCTBAa BAaXKHEUIINX KIJIACCOB
HEOPraHU4YECKUX 51 OpPraHUYECKUX COCIMHECHUMN B ILUIaHE oT
00111eT0Yepe30CO0CHHOCKEIUHUYHOMY

— HCHOJIB30BaTh 3HAKOBYIO CHUCTEMY XMMMYECKOTO sI3bIKa JJIsI OTOOpaKeHUsI
cocTaBa (XUMHYECKHE (POPMYJIBI) U CBOMCTB(XMMHYECKHUE YPABHEHHS )BEILIECTB;

— HCIIOJIb30BaThIIPAaBHJIAMHOPMBIMEKIyHAPOJHOMHOMEHKIIATYPbI JUIst
Ha3BaHWM BemIecTB MO (opMyiiam U, HA0OOPOT, ST COCTABICHUS] MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (POPMYJI COETMHEHUH 110 UXHA3BAHUSIM;

— 3HATh TPUBHUAIbHBIC HA3BaHWUS BAXKXHEHUIINX B OBITOBOM OTHOIICHUH
HEOPraHUYECKUX U OPraHNYECKUXBEIIECTB;

— XapakTepu30oBaTb CBOMCTBA, IIOJY4YEHHE W IPUMEHEHHUE BaKHEUIIUX
IpeACTaBUTENIEH KJIACCOB OPraHMYECKUX COEJMHEHUM (aJKaHOB, AaJIKEHOB,

AJIKUHOB, aJIKaJuCHOB, apoMaTHYECKUX
YTJIEBOIOPOJIOB,CITUPTOB,(PEHOIIOB, AJTHICTHUA0B, TPEICTLHBIXOJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX 3¢upoB u JKUPOB, YIJIEBOIOB,
AMHUHOB,AMUHOKHCJIOT);

— YCTaHaBJIMUBAaTb 3aBUCUMOCTDb OKOHOMUKU CTpaHbI OTIIO6I)I‘-II/I,
TPAaHCIOPTHPOBKU U  TepepabOTKU  YIJIEBOJOPOJHOTO ChIpbst (HepTtu U
MIPUPOJIHOTOTA3a);

— DKCIEPUMEHTAJIBHO IIOATBEP)KIAaTh COCTAaB M CBOMCTBAa BAXKHEUIIMNX
MPEACTAaBUTENEH U3YUYEHHBIX KJIACCOB HEOPraHMYECKUX M OPTraHWYECKHUX BEIECTB
C COOJIOZIEHMEM MpaBUJ TEXHUKH O€30MacCHOCTH JIsi pabOThl C XUMHUYECKUMU
BEIIECTBAMU U JIAOOPATOPHBIM O0OPYOBAHUEM;

— XapakTepu30BaThb CKOPOCTb XHMHYECKON PEaKIMM U €€ 3aBUCHUMOCTb OT
Ppa3sIUYHBIX(PAKTOPOB;

— XapakTepHU30BaThb  XHMMHUYECKOE  PABHOBECME W €r0  CMEIICHHUE
B3aBHUCHUMOCTHOTPAIINYHBIX (PAKTOPOB;

— [OPOU3BOJIUTH pacyeTsl 110 XUMHWYECKUM hopmynam u
YPaBHEHHUSIMHAOCHOBEKOJINYECTBEHHBIXOTHOLLICHUHMEXK 1Y y4aCTHUKAMU
XUMHWYECKUXPEAKIINI;

— cobmroaaTth IpaBuia SKOJIOTMYECKON OGe30macHoCTH BO
B3aMOOTHOIIIEHHUSIX C OKpYy’Karollel cpeod npu oOpallleHuH ¢ XUMHUYECKUMH
BEIECTBAMU, MaTE€pUAJIaMU UIIPOLIECCAMU.

BbIHyCKHl/IKHaﬁa30BOMyp0BHEHOJ1y'-ll/lTB03MO)KHOCTI) HAYIUTBHCH:

—  UCNONB308ANb  MEmOoObl HAYYHO20 NO3HAHUA npu 6bINOJIHEHUU NPOEeKmoe U
ylle6H0—uCCﬂ€()06ameJZbCKl/DC 3a0a4 XUMUYECKOU memamuKu,

— HNpocHOo3upoesanib CmMpoeHue U ceoUCMBA  HE3HAKOMbIX HeopeaHudeckux u
OP2AHUYECKUX 8eULeCMB HA OCHOBEAHAIOUL,

—  NPOCHO3UPOBAMb MedeHUe XUMUYECKUX NPOYECCo8 8 3a8UCUMOCTIL OM YCIIOBULL UX
NpoOmMeKanus u npeonazams Cnocoobl Ynpasienus SMUMUnpoYeccam,

— YCMAHABIUBAMb  B3AUMOCEA3U  XUMUU C NPeOMEemamMucyMaHumapHoco Yukida
(s301KOM, TUMEPAMYPOTL, MUPOBOTL XY OOHCECMEEHHOU Ky IbMYPOil);

—  pacKpuleams posib XUMUYECKUX 3HAHULL 8 0)0YuelnpakmuyeckouoesmeibHOCmu,;

—  packpwisamo posb XUMUYECKUX 3HAHUL 8 Gopmuposanuu
UHOUBUOYATILHOUIOOPA308AMENbHOUMPAECKMOPUU,

—  NPOCHO3UPOBAMb CHOCOOHOCMb HEOP2AHUYECKUX U Op2aHUYecKux 6euecms
NposA6IAMb OKUCIUMENbHbIE U/UIU BOCCIMAHOBUMENbHbIE CEOUCBA C YY4emoM CmeneHell
OKUCTIeHUSL DIeMEHMO8, 00PA3VIOUUXUX,

— apeymenmuposamev eOUHCmMeo Mupa 6ewecmes YCMAHOBIEHUEM 2eHemUYecKoll
CBA3U MeAHCOY HeOP2aAHUYECKUMU U OP2AHUYEeCKUMUBEWECEAMU,

— @1ademvb  XUMUHECKUM  S3bIKOM Ol  0002AWeHUACIO8APHO20  3anaca U
pazeumuspeuu,



— Xapaxkmepuzoedmbsv CmaHoe6/1eHUe HayLIHOIZ meopuu Ha npumepe OmiKpvlnusl
HepI/IOC)M‘l€CK020 3AKOHA U Mmeopul XUMU4eCKko20 CmpOoeHUus Op2aHU4eCKUX8eu,ecms,
— Kpumudecku  OmHocumscsia K

HOLYYAeMOU U3 PAZHLIXUCTNOYHUKOS,
—  NOHUMAaMmMb 2100aIbHbIE

uucie u ¢ nOMouwbroxXumuu.

npobemsl,

NCeBOOHAYUHOU

cmosiue

Xumuyeckou  ungopmayuu,

nepeouenoseyecmeom
(sxonoeuueckue, snepeemuyeckue, coipbesvie), U nPediacams nYmu ux peuleHus, 8 mom

Kaﬂennapno-TeMaanecxoe IJIAHUPOBAHHUE

Ne | Tema ypoka Koun- | Jara mo | Hara no | IIpunoxenue
n/m BO TJIaHy bakty

qac
TEMA 1. TEOPUS CTPOEHU S OPTAHUYECKX COEJIMHEHUH

1 MeToabl Hay4YHOTO MO3HAHHSI.

2 N
IIpeamer oprannyeckou
XUMUH.

3 Teopus cTpoeHUsT OPTAHUUECKUX

COEIMHEHUMU.

TEMA 2. YI'JIEBOAOPO/AbI U UX TTPUPOJHBIE NCTOUYHUKHU

4 ITpupoaHBbIi ra3 Kak HCTOYHUK
YTJIEBOJOPOJOB.

5 IIpenenbHbIE YIieBOAOPOIBL.
AJIKaHBI.

6 OTUIICHOBBIC YIIIEBOIOPOIHI,
VIH AJIKCHBI.

7 JlveHOBBIE YII€BOAOPOIBI.
Kayuyku.

8 ATneTHIeHOBBIEC YTIICBOIOPOIBI,
WU aJIKWHEL.

9 ApoMarudeckue yrieBoA0POIbI, UIU
apeHsbl.

10 | HedTb u ciocoOwI ee
nepepadOoTKH.

11 | O6GoOIIeHNE U CHCTEMATHU3AIHS
3HaHWH 00 YrIIeBOJAOPOIaX.

12 | KonTpoabHas pa6ota Ne 1 1o Teme

«YTIIEeBOAOPOABDY.

TEMA 3. KUCJIOPOACOAEPXAIIME OPTAHMYECKHE COEAVMHEHW A

13 CnupTsl.

14 | KameHHBbII yromib.

15 | ®enom.

16 | Anbaeruasl.

17 | KapOOHOBBIE KHCIIOTHI.
18 | Cnoxusie a3pupsbl. Kupsl.
19 | Yrnesonsl.

TEMA 4. ABOTCOAEPXAIIME OPTAHMYECKHWE COEAMHEHWA




20 | AMuUHBI. AHHINH.

21 | AMHUHOKHUCIOTEL

22 benkwu.

23 | Iloustue
0 HYKJIEMHOBBIX KUCJIOTaX.

24 |I'enermueckas CBSI3b MEXIY
KJIacCaMU OPraHUYECKHUX
COEIMHEHUH.

25 IIpakTHueckast padora Ne 1
«UneaTHdUKAIINT OPTAaHUYESCKUX
COCJIMHEHUMNY.

26 | O0o001eHne U CUCTEMAaTH3aIIUS
3HAHUU O KMCJIOPOJI- U
a30TCOJICPIKAIIUX OPraHUYCCKUX
COCAMHECHMUSX.

27 |KouTtposabHas pa6ora Ne 2 1o Teme
«Kucnopo- u a30TcozepKanme
OpraHUYECKHE BEIECTBA»

TEMA 5. XUMUS 1 )KM3Hb

28 ITmacTMacceI BOJIOKHA.

29 | depMeHTHI.

30 |BuramMuHBIL

31 |TI'opmoHBL.

32 |JlexapcrBa.

33 IIpakTHyeckasa padora Ne 2

«Pacmo3naBanue miacTMacc 1
BOJIOKOH» .

34 | Pewenue 3a0ay no opeanuieckou Xumuu.

OCHAIIIEHME YUYEBHOI'OITPOLIECCA

V4yeOHO-MEeTOANYECKUN KOMIUIEKT JIISI H3y4YeHUsI Kypca XUMUHU Ha 6a30BOM
YPOBHE B 10—11 KJIaccax, CO3JIaHHBIN aBTOPCKUM
KoJUIIeKTUBOMIIOAPYKOBOIcTBOMO.C.I"abpuensina,coaepKUT,KpoMe Y4EOHUKOB,
y4eOHO-METOAUYECKUE M JAUJAKTUYECKHE MOCOOUsI, TETPau [Js BBIMOJHEHUS
JTa0OPATOPHBIX U MPAKTUYECKUX PadOT  HAP.

YMK «Xumusi. bazossiii yposenb. 10 kirace»

1. Xumusl. ba3oBbIii  ypoBEHb. 10 KJIacc. VYyebnuk (aBTOp
O.C.I'aGpuensn).208c.

2. Meroaunueckoe rnmocoowue. bazoBriit YPOBEHB. 10 KJ1acc
(aBTOpPHBI:O.C.I'abpuensH,C.A.Cnankos).192c¢.

3. Kaura JUTSt YUUTES. BbazoBsrit YPOBEHb. 10 KJ1acc
(aBTOpB:O.C.I'abpuensy,N.I".OctpoymoB,C.A.Cnankos).240c.

4. Pabouas TEeTpalb. bazoBsiii YPOBEHB. 10 KJIace
(aBTOph1:O.C.I'abpuensH,C.A.Cnankos).144c.

5. KonTposbHbIE u IIPOBEPOYHBIC padoTHI. ba3oBslii YPOBEHB.

10knacc(aBTopsiO.C.I"'abpuensiauap.).256¢.




6. OpraHndeckassXxuMHUSIBTECTaX,3a1adax,ynpakHeHusx. bazoeiityposern. 10k
nmacc(aBTopsel:O.C.I'abpuensa,.I.Octpoymos, E.E.Octpoymona).400c.

7. XMMHUYECKHU  DKCIIEPUMEHT B  IIKOJE. ba3oBbIii  ypOBEHbB.
10knacc(aBropel:O.C.I'abpuensn,JI.I1.Batnuna).208c.

8. Terpanp /Ui OLICHKH KadyecTBa 3HAHUU MO XUMHUH. ba3o-Bwiii ypoBeHb. 10
kinacc (aBTopel:O. C. 'abpuensn, A. B. Kynmosa). 112¢c.

9. Xwumus. bazoBerit ypoBenb. 10 kinacc. DiaekTponHas popma yuyeOHHKA.

Nudopmanuonubie cpeacTa

HuTepHeT-pecypebl:

1. http://www.alhimik.rullpeacraBiensl  cieayromue pyOpHKH:  COBETHI
aOUTYypPHUEHTY, YUUTEIIO XUMHH, CIIPABOYHHUK (04YEHb O0JIb- 11asi MOA00pKa TaOJIHIL
Y CIIPABOYHBIX MAaTEpPHAJIOB), BECEIAsIXUMHUsI, HOBOCTH, OJIMMIINA/IbI, KyHCTKaMepa
(Macca MHTEPECHBIX UCTOPUYC- CKUXCBEICHH ).

2. http://www.hij.ru/ XKypuan «Xumusi ¥ )KH3HB» MTOHITHO M 3a- HUMATEIbHO

pacckas3piBaeT 000 BCEM UHTEPECHOM, qTOo IIPOUCXOOUT
BHAYKCUBMUPC,BKOTOPOMMBI’)KUBCM.

3. http://chemistry—chemists.com/index.htmIDnexTponnsbrii YKypHa
«XVMHUKHA H XUMUsD», B KOTOPBIX MPCACTABJICHO MHOKCCTBO OIIBITOB IIO XHUMHUU,
3aHUMAaTEIbHON nHpOpMaIIHH, ITO3BOJISIOIEN

YBJIEYbYYECHHUKOBIKCIIEPUMEHTAIbHONYACTHIOTIPEIMETA.
4. http://c-books.narod.ruBceBo3moskHast TuTepaTypa no Xu- MUH.

5. http://www.drofa-ventana.rulizsectHoe M31aTeJIbCTBO yue0- HOU
nurepatrypbl. HOBUHKMHAYYHO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIXKHUTTIOX UMHH.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii IIKOJIbHBIN
MOPTaj CO CChUIKAMH Ha 00pa30BaTeNIbHbIC CANHThI IO XUMUHU.

7. www.periodictable.ruCoopHukcTaTeHOXUMHUYECKUXIIICMCH- Tax,

I/IJ'IJ'HOCTpHpOBaHHBIﬁ3KCHepI/IMCHTOM.
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