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IosacHuTE/IHbHAA 3AIIUCKA

PaGouas nporpamma yuednoro npeqmera «Xumusi» 17151 10-11kmaccoB cocraBieHa Ha OCHOBE:

1. ®enepanpHOTO 3aK0HA OT 29.12.20121. No 273- @3 «O06 obpazoBanuu B Poccuiickoii
Denepauun».
2. Ilpukaza MunuctepcTBa 06pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 nexabps 2010
r. Ne 1897 «O6 yrBepkaeHnu (enepaibHOro rocy1apcTBEHHOrO 00pa30BaTeIbHOIO CTaH1apTa
OCHOBHOT0 00111eT0 00pa3oBaHus»
3. OcHoBHOII o6pa3zoBarenbHoit nporpamMmMmbl PI'OC cpeanero obmiero obpazoBanus MBOY
COLII c. Yerp-Nnblu.
Pabouas mporpamma Kypca XuUMHM pa3pabortana Kk ydeOHukam aBTropoB O. C. I'abpuensna,
. T'. Octpoymosa, C. A. Cnagxoa 10—11 knaccoB 6a30Boro ypoBHs 0011e00pazoBaTeIbHbIX
opranu3anuii. CTpykTypa U cojepkaHue pabodell mporpaMMbl COOTBETCTBYIOT TPeOOBAaHUSIM
denepaibHOrO  rOCYJApCTBEHHOIO  00pa3oBaTelbHOIO  CTAaHAApPTa  CPEAHEro  OoOIIero
oOpa3oBaHUs.

denepasibHBI TOCYAAPCTBEHHBIM 0Opa3oBaTeNbHBIM CTaHAapT oOmiero oOpa3oBaHUs, a
TaK)Ke OCHOBHbIE UJEU U MoJyioxkeHus: IIporpaMMel pa3BuTHS U POPMUPOBAHHS YHUBEPCATIHHBIX
y4eOHBIX JEHCTBHH sl cpeaHero (MOJHOTO) oOmero oOpa3oBaHUS COCTABISIFOT OCHOBY
npeiaraeMoi pabodel mporpaMMeil.

OTta mporpaMma JIOTUYECKH MPOAOJDKAET MHPOTrpaMMBbl JUIsl HAyaJbHOTO OOLIETro |
OCHOBHOTO 0011ero 00pa3oBaHUs B 00JaCTH pa3BUTHs BCEX OCHOBHBIX BHJOB JIESTEIBHOCTH
oOyJaeMbIX, MpeACTaBICHHBIX B HUX. OHa cocTaBieHa C Y4€TOM OCOOEHHOCTEH, KOTOphIe
oOyCIIOBJIEHBl, B TMEPBYIO OdYepelab, NPEAMETHBIM COIEpP)KaHUEM M TICUXOJOTHYECKUMHU
BO3PACTHBIMHU 0COOCHHOCTSIMH 00y4aeMBbIX.

[To3HaBarenbHas JeSITENBHOCTD MIPU U3YYEHUHU Kypca XMMHM Ha 6a30BOM ypOBHE MIpaeT
BEAYIIYI0 POJb B PAa3BUTUH OCHOBHBIX BHJOB Y4eOHOW MAEATENbHOCTH CTapIIEKIACCHUKOB:
BJaJeTh METOJaMHM HAyyHOTO TIO3HAHUSA, TOJHO M TOYHO BBIpaXXaTb CBOM  MBICIH,
XapaKTepU30BaTh, OOBICHAThH, KIACCUPHUIMPOBATH XUMHUECKUE OOBEKTHI, paboTaTh B TpYIIIE,
apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHs], HaXOAUTh, HCIOIb30BaTh pa3IMUHble HCTOYHHUKU
MH(POPMALIUY U MIPEACTABIATh B YCTHON M MMCbMEHHOMN peur pe3ylbTaThl €€ aHaIu3a.

Onmna w3 3amad  oOydyeHUss B CpeAHEH IIKoJe -— OINpeneleHue JanbHeimei
o0pa3oBareabHON TPAEKTOPUH U OTBETCTBEHHOTO BHIOOpA KU3HEHHOTO M MPO(ECCHOHAIBHOTO
nytda. Jns pemieHuss 3TOW 3aJayd  CTApIICKJACCHUKM MPU HW3YYEHUU XHUMHMU JIOJDKHBI
HCIOJIb30BaTh NMPUOOPETEHHBIM HAa ypOKaX XMMMHU OTMBIT JEATENBHOCTU B MPOGECCHOHAIBHOM
cdepe u 000U KU3HEHHON CUTYAIIHH.

CornacHO 00pa3oBaTeIbHOMY CTaHAAPTY, IVIABHBIC UETU CPEOHE20 00uieco 00pazoeanus
COCTOAT:
1) B mnpuoOpeTeHMM 3HaHWH, YMEHHMH M CIIOCOOOB JIESITENBHOCTH, CIIOCOOCTBYIOIIUX
(OpMHPOBAHUIO 1IETOCTHOTO IPEACTABICHUS O MUPE;

2) B Pa3BUTHUH OIIbITA pa3H006p83H0ﬁ ACATCIIbHOCTH, CAMOIIO3HAHHUA U CAMOOIIPECACIICHNA,

3) B OCO3HaHHOM  BbIOOpE  WHIUBHIYaJIbHOH  OOpa3oBarelbHOW  TPAcKTOPHH |
po(hecCHOHAIBHOM IesITeIbHOCTH.

Bonpmioit Bkmam B AOCTMKEHHME JTHX IeNiel cpeaHero ooOmero oOpa3oBaHUST BHOCHT
u3yuenue Xumuu, KOTopoe pu3BaHoO 0decneyums.
1) ¢dopmupoBaHHE €CTECTBCHHO-HAYYHOW KAPTUHBI MHpA, B KOTOPOH CHCTEMa XUMHUYECKHUX
3HAHUU ABJISIeTCS €€ BaKHEHIIIMM KOMIIOHEHTOM,



2) pa3BUTHEC HHTCIUIGKTYaJIbHOTO M HPABCTBEHHOIO IIOTEHIMAJA  CTapLICKIACCHUKOB,
¢dbopMHpOBaHHE Yy HHUX SKOJOTHYECKH TPaMOTHOTO B Y4eOHOH U TNpodhecCHOHAIbHOM
JeATeIbHOCTH, a TaKXe B OBITY;

3) ocCo3HaHHME Y CTapIICKIACCHUKOB HEOOXOJMMOCTH B PAa3BUTUM XUMHH U XHUMHUYECKON
MIPOMBIIIICHHOCTH, KaK TPOU3BOAUTEIHHON CHIIBI O0IIECTBA;

4) moHMMaHUEe HEOOXOIMMOCTH O0€30IIaCHOrO OOpalleHHsi C BEUIECTBAMH W MaTepUallaMy,
UCIOJIb3YEMbIMH B MPO(GECCHOHANBHOM U TOBCEIHEBHOM KU3HH.

Llenamu uzyuenuna xumuu 6 cpeoHeil uiKone A6aA0mcs.

1) BuIeHHME W TOHMMAaHWE 3HAYMMOCTU XMMHUYECKUX 3HAHHH JUIS KaXIOTO 4WIeHAa COLMyMa;
YMEHHE OILICHUBATh pa3iHyHble (PAKThI U SBJICHUS, CBA3aHHBIE C XUMHUUYECKUMHU OOBEKTaMU U
npoleccaMd Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB M ONpPENENEHHONW CHCTEMBbl IICHHOCTEH,
(bopmynrpoBaTh 1 000CHOBBIBaTh COOCTBEHHOE MHEHHUE U YOSKIACHUE;

2) TOHUMAaHHE  pPOJIM XUMHH B COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHE MHpa WU
UCIOJIb30BaHUE XUMUYECKUX 3HAHUH 17151 00bSICHEHHSI OOBEKTOB U IMPOLIECCOB OKPYKAOLICH
JNEUCTBUTEIBHOCTU — MPUPOJHOM, COLUATIBHOM, KyJIBTYPHOM, TEXHUYECKOU CPELBI;

3) ¢dopMupoBaHHME Y CTapIICKIACCHUKOB TMPH HM3YYCHUH XUMHH ONbBITA [O3HAHUS WU
CaMOIIO3HAHHUSI C TOMOUIBIO KITFOUEBBIX KOMIIETEHTHOCTEH (KJIFOYEBBIX HABBIKOB), KOTOPBIE
UMEIOT YHUBEPCAIbHOE 3HAUCHHE [T Pa3IMYHBIX BUJIOB JEATEIbHOCTH, — IOUCKA, aHAJIN3a
1 00paboTKK MHPOPMAIIUH, U3TOTOBJIEHNE HH(POPMAIIMOHHOTO MPOYKTA U €r0 MPE3EHTAIINH,
NPUHATUS  PEIIeHWH, , KOMMYHHMKAaTHBHBIX HaBBIKOB, O€30MacHOro OOpalleHus ¢
BEIIECTBaMH, MaTepHajaMHd U MPOLECCAMU B MOBCEIHEBHON JKM3HU M MPOQeCcCHOHATBLHON
JeSATeIbHOCTH.

MeTtoauieckne 0COOCHHOCTH Kypca

Conepxanue Kypca peanusyercs U3 pacué€ra 1 4 B Henmemo. DTOT JUMUT BPEMEHHU U
00yCIIaBIUBAET Psiji METOAMYECKHX 0COOEHHOCTEH Kypca.

N3yuenne xuMuu Ha 0a30BOM ypOBHE allpMOPHU HE TOTOBUT CTapLICKIACCHUKOB K claue
EI'D no xumuu. [IoaToMy B IOCTPOEHUH Kypca UCIIOJIb30BAH GHMPONOUEHMPUYECKUI NOO0X00,
[P KOTOPOM 0OyueHHEe MpeIMETy NMPOUCXOAUT HAa OCHOBE yU€Ta X MHTEPECOB, CKJIOHHOCTEH U
0COOCHHOCTEH, BMECTO XEMUOUEHMPUUECKO20 N00X00a, TP KOTOPOM OOydeHHEe XUMHU
CTPOUTCS Ha OCHOBE IIPUHIIUIIOB U METOIOB ITIO3HAHUS CAMOU XUMUHU.

Huzkasgs MoTuBaumsi HU3ydeHHs XHMUU OOJBIIMHCTBOM YYaIIMXCSl T'YMaHUTApHBIX,
($U3MKO-MaTEMaTUYECKUX KJIAcCOB M IIKOJ 0OyclioBieHa e€ cTaTycoM Kak HenpoQuiIbHON
JUCHUIIIUHEL [I05TOMy ¢ LieJIbIO NTOBBIICHUS MHTEpECa K XMMUU Y TaKUX CTapLICKIACCHUKOB
IIPEAYCMOTPEHO YCHUIICHHE IPUKIAJHOIO Xapakmepa COACPXKaHUA U  II03HABATEIbHOU
NeATeNbHOCTH MpU OOY4EeHHM JAHHOTO Kypca, T. €. CBSI3U XMMHMH C TOBCEAHEBHOM KHU3HbBIO
yejoBeka. Tak, B Kypce OpraHMYecKoil XMMHM Ha 0a30BOM ypOBHE Hpeasiaraercs U3ydyeHue
pasnena «OpraHuueckass XMMHsS M OOIIECTBO», KOTOPHIM 3HAKOMUT CTapUICKIACCHUKOB C
OCHOBaMH OMOTEXHOJIOTUHM M XUMHH MOJIUMEPOB. A B Kypce 001Iel XUMHUM B pa3jesie «XUMHUs U
COBPEMEHHOE OOIIECTBO» paccMaTpUBAETCS TeMa «XMMHUYECKas IPaMOTHOCTh, KaK KOMIIOHEHT
oOmiel KyJabTypbl uesoBeka», (OpMHUPYETCs YBa)KEHHE K HHCTPYKIMSIM IO SKCIUTyaTaluu
OBITOBBIX NPHOOPOB M MpenapaToB, a C LENbI0 MPAaBWIBHOIO YXOJa 3a TPUKOTAKHBIMU
U3JETUAMU (YMCTKON, CTHPKOH, CYIIKOH, YTIOXKKOW), — YMEHHE YATATh UX ITUKETKH.

VYueOHbII MaTepuan Kypca XUMHM Ha 0a30BOM YpPOBHE U3JIOKEH HE B CYyXOM
IUJAaKTUUecKOM (opmare, a popmame cobecedosanus ¢ 0OyJarOLMCs Ha OCHOBE pean3aluu
MEXIIPEAMETHBIX CBA3EH C MUPOBOM XYIO0XKECTBEHHON KYJIBTYPOU, JIMTEPATYPOU, JTUTEPATYPOH,
HUCTOPHUEH.
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VYcuneHnue ryMaHuTapu3aldyd B OOYyYeHHH XMMHM B KJaccaX M IIKOJIAX T'YMaHHTApHOTO
npouiIst IPOBOAMUTCS C MOMOIIBIO METOJIOB, IPUEMOB U CPEICTB, IPUMEHSAEMBIX NPH U3yYCHUU
I'YMaHUTapHBIX JUCUMIUIMH. Hanpumep, Xopomuii pe3ynbTaT Kak JJii HHOCTPAHHOTO S3bIKa, TaK
U A0 XUMHH, JaéT UCHOJIb30BAaHME XMMHYECKOrO Marepuaia Ha COOTBETCTBYIOIIEM SI3BIKE
yYaIIUMUCS IIKOJ M KJIACCOB C YIITYOJIEHHBIM N3Y4€HHEM MHOCTPAHHOTO si3blka. Eié 6ompumii
3 dexT g 000uX MpeaMeToB OyAeT TOCTUTHYT, €ClIU K M0A00py XMMHUECKOTO MaTepuaa Ha
MHOCTPAHHOM SI3bIKE MPUBIEKAIOTCS W CaMU Ydalluecs, KOTOpble HAaXOJAT U HPEACTaBISIOT
MHGOPMALIMIO O Pa3BUTHU XUMHUYECKOH HAayKM W MPOMBIIUICHHOCTH B CTpPaHaX H3y4yaeMoro
A3bIKa M O POJIM YYEHBIX-XHUMHUKOB ATHUX CTPaH MpH MOATOTOBKE COOOIIECHUN U MPEe3eHTALUH I10
3aJaHuAM pyOpuKu «lcnosp3yiTe IOMOJHUTENbHYI0 MH()OPMALMIO W BhIpa3uTe MHEHHUE». B
CBOIO OdYepenb, OTO IMO3BOJSET pa3BUBaTh HUX HH(POPMALMOHHO-KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb.

B knaccax ¢pu3nko-mareMaTu4eckoro npouis TeMbl, CBsI3aHHbIE ¢ (PU3UKOI M3ydatoTCs Ha
OCHOBE aKTHUBHBIX popm (Oece, AUCITYTOB, YPOKOB-KOH(PEPEHIHIT), YTO MO3BOJISET 3HAYUTEIHHO
YBEJIMYUTH JIOJIF0 CaMOCTOATENbHOW paboThl ywammuxcs. Tak, Hampumep, paccMaTpuBaeTcs
y4eOHBI Marepuan MO CTPOSHHUIO aTOMa M BEIIECTBA, HEKOTOPHIM acrekTaM (U3NYecKod U
KOJUIOUJHON XMMHUH, ra30BbIM 3aKoHaM. Takoil HHTerpaTUBHBIN MOJIX0A K 00YUYEeHHIO XUMUU Ha
0a30BOM ypOBHE U TIO3BOJIIET (POPMHUPOBATH IIEIOCTHYIO €CTECTBEHHO-HAYUYHYIO KAPTHHY MUpA.

Xumuueckuit IKCnepumenm u pacuémmunie 3a0a4u no Gopmynam u ypaeHeHusM B Kypce
0a30BOro ypoBHsI M3-32 HEOOJBIIOTO JTUMHUTA BPEMEHH HCIOJb3YIOTCS HECKOJIBKO MHAYe, YeM B
OCHOBHOM IIKOJIE ¥ ITPH N3YYEHUH XUMHUHU Ha YIITyOJIEHHOM YpOBHE.

VBenmu4eH yIeNbHBIH BEC JIEMOHCTPAlMOHHOTO O3KCIIEPUMEHTa M yMEHbIIEH —
nabopaToOpHOTo yueHHn4eckoro. [ToaTtoMy pekoMeHayeM HpHU BBHITIOJHEHUH JAEMOHCTPALIMOHHOTO
HKCIEPUMEHTa IIMPOKO MPHUBIIEKATH yJalluXcs B Ka4eCTBE aCCUCTEHTOB yuutelnsi. Kpome storo,
C LEJIbI0 SKOHOMHUHM BpPEMEHM M YCHUJICHHS HArJsJAHOCTH Ha YpPOKax XUMHHM Ipelylaraercs
UCIOJIb30BaHUE BUICO(PparMeHTOB U BUACOMATEPUAIIOB, a TAK)Ke KOJUIEKIIUH, TTOATOTOBIEHHBIX
K K&XJI0MY YPOKY XUMHH Ha OCHOBE PHUCYHKOB-KOJIJIAJKEH U3 yueOHHUKOB.

YroObl peann3oBaTh B3aWMOCBS3b Ka4€CTBEHHONH M KOJIMYECTBEHHOW CTOPOH M3Yy4aeMbIX
XUMUYECKUX OOBEKTOB, — BELIECTB M pEaklUud, — pacy€THble 3a7aud 1o QopMmyiaaMm u
YpaBHEHUSAM, HEOOXOJMMO TaKKe YBEIMUYUTh YACIbHBIH BEC CaMOCTOSITENBHONH palbOThI
yudamuxcs. C 3Toi 1enblo pacuéTHbIE 3a/aud, NpUBEACHHBIE B KOHIE KaXKA0ro maparpada
y4eOHUKOB, OLIEHUBAIOTCA U KOMMEHTUPYIOTCS YUUTENIEM Ha NPOTHKEHUN 3—5 MUHYT B Hauaie
KaX/10TO YpOKa.

Packpvimue ceéazu usyuaemozo mamepuana ¢ Oyoywieii npogpeccuonanvHol
0esAmebHOCHbI0  6bINYCKHUKA CPEOHell WKOabl CnOCOOCmEyem YCUuieHuly Momueayuu
yuawjuxca K u3ydeHuro Henpo@uibHoil OUCUURAUHBL. DTO MOXKET ObITb JOCTUTHYTO Yepes3
BBITIOJIHEHUE CTapIIEKIAaCCHUKAMH 3aJaHui ¢ oOuieil Temartukoil «IloaroroBbre coobiieHue o
TOM, KaK CBSI3aHbl CBEICHUS KOHKPETHOH TeMbl ¢ BbIOpaHHOM Bamu BY3oMm umu c Oymyeit
po(hecCUOHATbHON 1EATEIbHOCTHION.

Bonpuiyto ponbp B MHTErpaluy 3HAHUHM CTapIIEKIACCHUKOB MO XUMHHM U JIPYTUM
npeaMeTaM WrpalT  ¢uaocopckue Kamezopuu u 3aKOHbl, HAPUMEp, 3aKOHBI IEpexona
KOJINYECTBEHHBIX OTHOLICHUN B KaUeCTBEHHbIE, €AMHCTBA U OOPHOBI MPOTHUBOIOIOKHOCTEH WIH
KaTeropusi «OTHOCUTEJIBHOCTU HCTHHBI». Tak, B XOJ€ JAUCKYCCHUH O CYTH IEPUOIMYECKOTO
3aKOHa ydJaluecsl MPUXOAAT K BBIBOAY O MPUUYMHHO-CIIEJACTBEHHON CBSI3M M3MEHEHUH CBOMCTB
3JIEMEHTOB M 00pa3yeMbIX MMHU BEILECTB OT 3apsiIOB W3 aTOMHBIX sIep WIH O JIBOMCTBEHHOM
MOJIO’)KEHUHM BOJIOpOJia B Tepuoauueckoi cucreme. llpu paccMoTpeHMH KiaccUpHUKaUU
XUMHUYECKHX DJIEMEHTOB M O0Opa3yeMbIX MMM TPOCTBHIX BEUIECTB (METAIBl U HEMETAUIB) U
coenHeHHH (OKCHIBI U THIPOKCH/IBI) HA OCHOBE OTHOCHUTEIFHOCTH HCTUHHOCTH O0yYaroIuecs
OCO3HAHHO paccMaTpUBAIOT 0a30BbIE MOHATHS Kypca: CTPOEHHME aroMa M BHUJbl XMMHYECKHX
CBsI3€H, TUIIBI KPUCTAIIMYECKUX PEIETOK U (pU3HUECKHe CBOICTBA BEIIECTB, aM()OTEPHOCTb.

OmuH uac B HeJENo, OTBEIEHHBIMH Ha H3ydeHHE Kypca, NpearojaraeT IIHPOKOe
UCTIOJIb30BAHUE J1EKUUOHHO-CEMUHAPCKOU opmbl npoeedenun yueOHbIX 3aHAMUIN. ITO
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MO3BOJISICT CTApIIEKIACCHUKAM HE TOJIBbKO 3()()EeKTUBHO YyCBaMBaTh COAEp)KaHUE Kypca, HO H
TOTOBHT UX K IIPOJIOJKEHHIO 00pa30BaHus B BBICIICH 1IKOJIE, I1e Takas Gpopma npeobiagaer.

O0mas xapakTepuCTHKA Kypca

OcoOeHHOCTH CcONepKAaHUs U METOJUYECKOTO IMOCTPOCHUsI Kypca C(hOpPMHpPOBAHBI Ha
ocnose ®I'OC COO.

1. Conepxkanue Kypca BBICTPOEHO JIOTUYHO M JIOCTYIIHO B COOTBETCTBUU C CHCTEMHO-
JEeSITeIbHO CTHBIM TOAX0/I0M Ha OCHOBE MepapXuu y4eOHBIX MpoliieM

2. B 10-om kiacce CTapIICKJIACCHUKHU 3HAKOMATCA C OOraThiM MHUPOM OpPraHUYECKHX
BEILIECTB HA OCHOBE PEAJIM3ALUU UJIEU B3aUMOCBA3U XUMUYECKOTO CTPOEHHUS dTUX BELIECTB C UX
CBOMCTBAMHU U IIPUMEHEHUEM

3. Cognepxanue Kypca oOmeld xumuu B 11-om kiacce cnocoOCTBYeT (hOpMHPOBAHUIO
€IMHOM XMMHUYECKOM KapTUHBI MHUpA Yy BBIIYCKHUKOB CPENHEM IIKOJIBI IIYTEM pPacCMOTPEHUs
OOIIMX JIJIsI HEOPTaHUYECKON U OPraHMYECKON XUMUH MOHIATUH, 3aKOHOB U TEOPUH.

4. VI3yuenue Kypca MpOBOAUTCS HA OCHOBE COYETAHUSI TEOPHH M NMPAKTUKH MPOOIEMHOTO
oOydeHus U M0JIa4yi MaTepHasa B JIOTMKE HAyYHOTO TIO3HAHUS.

5. TeopeTnueckue TMOJOKEHUS Kypca HIMPOKO MOJIKPEIJICHbI JIEMOHCTPAIMOHHBIMU
XUMUYECKHUMHU SKCTIEPUMEHTAaMH, TaOOPAaTOPHBIMU OIBITAMH U MIPAKTUYECKUMHU PabOTaMHU.

6. Peanmu3zyeTcst MHTErpanus CoAep)KaHUs Kypca C MpeaIMeTaMu He TOJIBKO €CTECTBEHHO-
HAy4YHOI'0, HO ¥ TYMaHUTapHOI'O IIUKJIOB.

7. JIOCTMIKEHHMIO TMPEIMETHBIX, METAalpeIMeTHbIX U JIMYHOCTHBIE pPEe3yIbTaTOB
crocoOCTBYeT cucTeMa 3aaHuil B (opmare peduieKcuu: MpOBEpbTe CBOM 3HAHMS, NPUMEHHUTE
CBOM 3HAHUS, UCHOJIB3YHTE JOTIOTHUTENbHYIO HH(OPMAIIHIO U BBIPa3UTE MHEHHUE.

8. PackpeiBaeTcsi pojb POCCHICKMX YUEHBIX B CTAHOBJIEHUM MHUPOBONM XUMHUUECKOU
HAyKH, YTO CIIOCOOCTBYET BOCIIMTAHUIO MATPUOTHU3MA U HAIIMOHAJILHOW CaMOUACHTU(HKALINH.

9. Kypc peanusyet cBsi3b yueOHOM TUCHMILINHBI C )KHU3HBIO, YTO CIIOCOOCTBYET YCUIICHHUIO
MOTHBAIMU YYalIUXCS K U3YUYE€HHIO HENPO(MIbHOW XUMHUH Yepe3 PacKpbITHE CBA3H M3y4aeMOTO
MaTepHaia ¢ Oyayiieil o0pa3oBaresibHON TpaeKTopHel U MpodeccuoHaIbHOM e TeTbHOCTH.

10. B xypce npezacTaBieHbl COBPEMEHHbIE HANpaBlIEHUs Pa3BUTHS XUMUYECKOW HayKU U
TEXHOJIOTHH.

11. B kypce HaluM oTpakeHHUEe OCHOBHBIE COJEP)KATENbHBIC JINHUU
e «Bewjecmeo» — 3HaHWS O COCTaBe, CTPOCHUH, CBOMCTBaX ((PHU3MUECKHX, XUMHUYCCKHX H

OMOJIOTMYECKHX), HAXOXKICHHHU B PUPOJIE M TIOIYYCHUN BaKHEUIIMX XUMUYECKUX BEIIECTB;

o «Xumuueckan peakuus» — 3HAHUA O TPOLECCAX, B KOTOPBIX MPOSABIAIOTCA XHUMHNYCCKHUC
CBOICTBA BEIIIECTB, YCJIIOBHUAX UX NPOTCKAHUA U crocobax YIIPABJICHU S UMHU,

L4 «Hpumenenue eeuiecme» — 3HAHUA B3aMMOCBA3H CBOMCTB XHMMMYECKHX BEIIECTB,
HauOoJee HCTIOJIB3YCMbIX B 6BITy, MMPOMBIIIJIICHHOCTH, CCIbCKOM XO3SHCTBE,
31paBOOXpPAaHCHMHU U HA TPAHCIIOPTE,

o «f3biIKk Xumuu» — CHCTEMa 3HAHUH O BAXKHEHIIMX NOHATUAX XUMUU U XUMHUYECKOU
HOMEHKJIaType HeopraHuueckux u opranmdeckux semectB (UIOIIAK wu TpuBHanbHOI);
BJIa/ICHUE XMMHYECKON CHMBOJIMKOM M €€ OTpa)KCHUEM Ha MUCbME, —XMMHYECKHUMH 3HaKaMH
(cumBoamu), (opMysIbl U ypaBHEHHs, a TaKKe MpaBHia NepeBosia HHPOPMALUHU C POHOTO
A3bIKA Ha SI3bIK XUMHH U O0paTHO.

MecTto npenmera B y4eOHOM ILIaHe
Kypc xumun B cpenneil mikosie mpexycMarpuBaercs denepanbHbIM roCyJapCTBEHHBIM
oOpa3oBaTeibHbIM CTAaHIAPTOM KakK COCTaBHas 4YacTh NpeaAMeTHOH obmactu «EctecTBeHHO-
Hay4HbIE IIPEAMETHI».
XuMus BKJIIOYEHA B pa3zein 0a3ucHOro y4eOHOTro miiaHa cpefHeit mkoisl «CoaepikaHue,
dopmMHpyeMOe y4acTHUKaAMHM OO0pa30BaTesIbHOIO IMpoliecca», MO3TOMY OOyYaroluecs: MOryT
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BbIOpaTh XMMHUIO Kak Ha 0a30BOM, Tak M Ha YIIyONEHHOM YpOBHE WM e, B KauyecTBe
aJIbTEPHATUBBI BEIOPATh HHTEIPUPOBAHHBIN Kypc «EcTecTBO3HAHME.

B GasucHoM yueOHOM miaHe oO0IIe00pa30BaTENbHBIX OpraHU3alMi W3ydeHHE XUMUU
npoBoauTcs U3 pacu€ra 1 yac B Henenro (70 yacoB 3a ;Ba roja oOydeHUs), B COOTBETCTBHHU C
KOTOPBIM M pa3paboTaHa AaHHas paloyas MporpaMmMa MO XUMHH MJJIS CPEIHEro oOIIero
oOpa3zoBaHust Ha 0a30BOM YpOBHE.

JInuHOCTHBIE, MeTanpeAMeTHbIE H PeIMeTHbIEe Pe3yJIbTaThl 0CBOEHHUS Kypca
OOyyeHne XMMUU B CpelHEN HIKojie Ha 0a30BOM YpPOBHE IO JAaHHOMY KypCy CIIOCOOCTBYET
JOCTHKEHUIO 00YJaIOIUMUCS CIEAYIOUUX JIUYHOCHHBIX PE3YbMANOE.
1) uyBcTBa TOPAOCTH 3a POCCHHCKYIHO XHMUYECKYI0 HAayKy M OCO3HAHHUE POCCHHCKOM
rpaskAaHCKOM UAEHTUYHOCTU — 6 Y eHHOCHHO-OPUEHMAYUOHHOU chepe;,

2) 0Co3HaBaTh HEOOXOIUMOCTh CBOCH MO3HABATEILHOM JACATCIBHOCTH U YMCHUE YIPABISITH €10,
TOTOBHOCTB U CIIOCOOHOCTh K caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU; MOHUMaHUE
BaXHOCTH HEIPEPHIBHOTO 0O0pa3oBaHMsA Kak (DakTopy YCHEUIHOW MpoeCCHOHAIBHOW U
OOIIIECTBEHHON NEATEIbHOCTH; — 6 No3HasamenbHou (KOTHUTUBHOM, MHTEIUICKTYaJbHOM)

cghepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY AajbHEHIIeH 00pa3oBaTeIbHON TPASKTOPUH WK Chepbl
npo¢ecCUOHAIBHOM JESTENbHOCTH — 6 mpyooeoli cghepe;

4) HempusTHE BpEOHBIX NPHUBBIYEK (KypeHHs, YNOTPEOJCHHUS ajKoOTOJsi M HapKOTHUKOB) Ha
OCHOBE 3HAaHMH O TOKCHYECKOM M HApKOTHYECKOM JICHCTBHHM BEUIECTB — 8 cgepe
300posbechepedcerus u 6e30nacH020 00paA3a HCUZHU,;

Memanpedmemuvimu pe3yirvmamamu OCBOSHUS BBIIYCKHUKAMU CPEJHEM IIKOJBI Kypca

XUMUH SBIISIOTCS!

1) ucnonvzoeanue OCHOBHBIX METONOB MO3HAHUS (ONpENENCHHWE MCTOYHHKOB YYEOHOH u
Hay4yHOU MH(OpMaIHY, OTyYeHUE FTOM MHPOpMAINH, €€ aHAIN3, U YMO3AKIIOYEHHUS Ha €T0
OCHOBE, M3rOTOBJICHHE U TMpe3eHTauus HWH(POPMALMOHHOTO MPOAYKTA; MpPOBEACHUE
OKCIEpUMEHTa, B TOM 4YHCIE€ M B IPOLECCE HCCIENOBATENbCKON JEATEIBHOCTH,
MOJICIUPOBAaHNE HM3Y4aeMbIX OOBEKTOB, HAOMIOACHHWE 3a HUMH, UX H3MEpeHHe, (QuKcauus
pE3y/IbTaToOB) M WX HpuUMeHeHue Ui TOHHMAHUS Pa3IMYHBIX CTOPOH OKpYKaromei
NEUCTBUTEIBHOCTH;

2) enadeHue OCHOBHBIMH WHTEJUICKTYaJIbHBIMHU OllepalusMy (aHaInW3 M CHUHTE3, CpPaBHEHHE U
cucreMarusauusi, o0oOIIeHNe M KOHKpeTu3alus, KilacCupuKalus M TOHCK aHaJoroB,
BBISIBJIGHUE TNPHUUYMHHO-CIEICTBEHHBIX CBs3ed, (QOpPMYIMpPOBKa THUIOTE3, MX HpPOBEpKa M
(bopMyITMpoOBKa BBIBOJIOB);

3) nosHanue OOBEKTOB OKPYXKAIOUIETO MHpa B IUIAHE BOCXOXKACHHS OT a0CTPaKTHOIO K
KOHKpeTHOMY (OT 00IIIero uepe3 YacTHOE K eAMHHYHOMY);

4) cnocobHocme BBIIBUTATH HIICH U HAXOJUTh CPENICTBA, HEOOXOUMBIC JUISl UX JIOCTHKCHUS,

5) ymenue GpopmMymupoBaTh LEIH U ONPEICIATH 337a41 B CBOCH MMO3HABATEIILHOW JCITEIBHOCTH,
ONpPENENATh CPEACTBA AJIs IOCTUXKEHUS LeJIel U pelieHus 3a/1a4;

6) onpedenams  pa3HOOOpa3HbIE HWCTOYHMKH MOJYYCHUS  HEOOXOAMMOW  XUMHYECKOH
uHpOpPMAaLMY, YCTAaHOBJICHHE COOTBETCTBHUSA COAEPKaHUS W (QOPMBI MPEACTABICHUS
MH(POPMALIMOHHOTO MPOJIyKTa ayIUTOPHH;
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7) ymeHue TPOAYKTUBHO OOIIaTbCs W B3aMMOACHCTBOBarb B IIPOLIECCE COBMECTHOM
JEATeNbHOCTH, YYUTHIBATh MO3UIUHM APYIMX YYACTHUKOB JESATEIBHOCTH, 3(P(PEKTUBHO
paszpemiatb KOHQIUKTHI;

8) ecomoenocmb K KOMMyHUKanuu (MPEICTABIATh PE3YIbTaThl COOCTBEHHOM MO3HABAaTEIBHOMN
JESATENLHOCTH, CIIBIIIATH U CIYILIATh OMIOHEHTOB, KOPPEKTHPOBATh COOCTBEHHYIO TIO3UIIUIO);

9) ymenue WCTONB30BaTh CPEACTBa HMH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
(nanee — UKT) B pemieHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHU3AI[MOHHBIX 3a/1a4 C
coOmoneHneM  TpeOOBaHUN  IPrOHOMHKH,  TEXHUKH  0O€30MAacHOCTH,  TUTHEHBI,
pecypcocOepekeHus, IPaBOBbIX U ATUYECKUX HOPM, HOPM UHPOPMAIIMOHHON 0€30MacHOCTH;

10) graoenue S3bIKOBBIMU CPEACTBAMU, B TOM YHCJIE U SI3bIKOM XUMHU — YMEHHUE SICHO, JIOTUYHO
Y TOYHO M3JIaraThb CBOIO TOYKY 3PEHHs, UCII0JIb30BaTh aICKBATHBIE A3BIKOBBIE CPEIACTBA, B TOM
YHCJIC ¥ CUMBOJIbHBIC (XUMHUYECKHE 3HAKH, (POPMYIIBI U YpaBHEHUS).

Ilpeomemuvimu pe3ynomamamu U3y4eHUs: XUMUU Ha 0a30BOM YPOBHE Ha CTYIIEHH CPEIHETO
o011ero 0Opa3oBaHUs SBJISAIOTCS CIICAYIOIIUE PE3yIbTaThI.
I. B no3naBareibHO¥ cdepe:

1. 3unanue (nonumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB M B@KHEHIIUX TEOPHH Kypca
OpraHUYECKON U OOIIeH XUMUH,

2.  ymenue HAONIONATh, OMUCHIBATh, (PUKCHPOBATH PE3yJIbTAaThl M JIEIaTh BBIBOJBI HAa OCHOBE
JEMOHCTPAIIHOHHBIX U CAMOCTOSTEIILHO MPOBEAEHHBIX KCIIEPUMEHTOB, UCIOJIB3YS JUISl 3TOTO
POJHOM (PYCCKHIA MITH UHOM) SI3BIK U SI3bIK XUMHUHU,

3. ymernue KJIaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUC DJICMCHTEI, IPOCTBHIC BCUICCTBA, HCOPraHNYCCKUC U
OpPraHM4YCCKUEC COCAMHCHUS, XUMHUYCCKHUE IIPOLICCCHI,

4.  ymenue XapaxkTepu30BaTh OOIIME CBOWCTBA, MOJIyYECHHE U MPUMEHEHUE W3YyYCHHBIX KIIAcChI
HEOPraHMYECKUX U OPraHNYECKUX BEIIECTB U MX BXKHEHUILINX NPEICTaBUTENEH;

5. onucelednt KOHKPETHBIC XUMHUUYCCKUC PCAKIHNH, YCIIOBUA HX IMPOBCACHUA W YIIPABJIICHUA
XUMHWYCCKHMMH MPOLICCCaAMU,

6. ymernue  TPOBOJUTH CaMOCTOSATEIBHBIA  XHMUYECKHUM SKCIICPUMCHT U Ha6JIIOI[aTB
IICMOHCTpaI_II/IOHHHﬁ 9KCIICPUMCHT, (I)I/II(CI/IpOBaTB pe3yiabTaTbl W ACJIAaTb BBIBOJABI U
3aKJIFOYCHMUS 10 pEe3ynbTaram,

1. npocro3upoeantb CBOMCTBa HCU3YYCHHBIX BCUICCTB 110 aHAJIOT'UH CO CBOMiCTBaMU N3YUYCHHBIX
Ha OCHOBC 3HaHUA XUMHUYCCKHUX SaKOHOMCpHOCTCﬁ;

8. ompedensimv WMCTOYHUKM XUMHUYECKOW HH(POpMALMHK, TOIy4aTh €€, MPOBOAUTH AaHAJIM3,
M3rOTaBIMBaTh NHPOPMALMOHHBINA IPOIYKT U MPEACTABIATH €r0;

9. ymemwv nonvzosamvcs 00S3aTENBHBIMU CHPAaBOYHBIMU MaTepuanamu. [lepuoanyeckoit
cuctemMoir  xummueckux  onemeHtoB  J[. . MenneneeBa, Ttabmuield  pacTBOPUMOCTH,
IEKTPOXUMHUYECKUM PSIAOM HAIPSIKEHUN METAJUIOB, PSAIOM AJIEKTPOOTPUUATEIBHOCTH — IS
XapaKTepUCTUKU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XUMUYECKUX 31eMeHTOB |—IV mepuonos
¥ 00pa30BaHHBIX UMU MPOCTHIX U CIOKHBIX BEIIECTB;

10. ycmaroenedue 3aBUCUMOCTH CBOWCTB H IMPUMCHCHU BaKHEHIIIMX OpPraHNn4YCCKUX
COCIUHEHUN OT UX XHUMUYECKOTO CTPOCHHA, B TOM YUCIIC U O6YCJ'IOBJ'ICHHLIX XapakKTepoM 3TOTO
CTPOCHUA (HpeIICJ'ILHLIM NN HereIIeJ'IBHBIM) U HAJIW4YUEM (I)yHKI_II/IOHaJ'ILHLIX Tpymi,



11. moodenuposanue MONEKY1 HEOPTaHUUECKUX U OPIaHUUECKHX BEILECTB,;

12. nonumanue XUMUUECKOW KApTHHBI MHUpPAa KaK HEOTHEMJIEMOM YacTH IIEJIOCTHOW HAay4YHOMH
KapTHHBI MUDA.

B 1eHHOCTHO-OPHEHTAIMOHHOI cepe — (dopMHUpPOBaHUE COOCTBEHHOM MO3ZULIUH MPH
OLIEHKE IOCIIEACTBUM JUISI OKPYKAIOLIEH Cpeabl NESITENIbHOCTH YEJIOBEKA, CBA3AHHOM C
MIPOU3BOJICTBOM H MEPEPAOOTKON XUMUIECKUX TIPOAYKTOB,

B TpynoBoii chepe — nposedenue XUMUYECKOTO SKCIIEPUMEHTA; pazeumie HABBIKOB
y4eOHOH, POEKTHO-UCCIEA0BATEIbCKOM U TBOPUECKON NEATENbHOCTU MPH BBINOJIHECHUH
HHAUBUAYAJIBHOI'O MIPOCKTA I10 XUMMUU,

B cdepe 310poBoro odpasa KuzHU — coOn0deHue paBuil 0e30MacHOr0 oOpaleHus ¢
BCIIICCTBAMU, MaTepI/IaJIaMI/I; OKa3aHue HepBOI\/JI [IoMOIIMu MpHu OTPABICHUAX, OKOrax H
TpaBMax, MOJYYEHHBIX B pPE3ylIbTare HapyIICHUs MNPaBWJI TEXHUKH OE30MacHOCTH IpU
paborte ¢ BeuiecTBaMu 1 1a00paTOpHBIM 00OPYIOBAHUEM.

Ilnannpyembie pe3yabTAThI H3yUeHHs Y4eOHOro nmpeaMeTa «XuMus» Ha YPOBHe
cpeaHero oomero oopa3oBaHust

Buvinycknuk na 6azoeom ypoene nayuumcs.

— noHuMamb XUMUYECKYI0 KAPTHUHY MHpPa KaK COCTAaBHYK 4YacTh LEJOCTHOW HAy4HOM
KapTUHBI MUPA;

— packpwvigams PoJib XUMUU U XUMUYECKOTO MPOU3BOACTBA KaK MPOU3BOAUTEILHON CUIIbI
COBPEMEHHOT0 O0IIECTRa,

— ¢opmyruposams 3HAYCHHE XUMHH U €€ JOCTHKCHMHA B TIOBCEIHEBHOH >KHU3HH
YeJIOBEKa,

— YCmMaHaeaueams B3aUMOCBSA3U MEXKIY XUMHUEN U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;
—  ¢opmynuposams ~ OCHOBHBIE TIOJIOKEHHUSI TEOPUHM  XHUMHYECKOTO  CTPOCHHUS
opraHmyeckux coeauHeHuid A. M. byrnepoBa M WLTIOCTpUpPOBaTh MX MPUMEpPaAMU U3
OPraHUYeCKON U HEOPTraHUYECKON XUMUH;

— apeymeHmuposams YHUBEPCAIBHBIM XapakTep XUMUYECKUX IIOHATHH, 3aKOHOB U
TEOPHUM 111 OPraHUYECKON U HEOPraHUYECKON XUMUH;

— popmynuposams Ilepuommueckuit 3axkoH JI. 1. MeHneneeBa M 3aKOHOMEPHOCTH
W3MEHEHUH B CTPOCHHM U CBOMCTBAX XUMHUYECKUX DIIEMEHTOB U OOPa30BaHHBIX MU
BEIIECTB Ha ocHOBe Ilepuoanyeckoid cucTeMbl Kak Tpaduyeckoro oToOpakeHus
[Ieproanueckoro 3akoHa;

— Xxapaxmepuzogamsb S- WU P-dIEMEHTBI, a TaKXe JKEJIe30 II0 HX TIOJOXKECHUIO B
ITepuonnueckoni cucreme /1. 1. Menneneesa;

— Knaccuguyupogams XUMHUYECKHE CBSI3U W KPUCTALITUYECKHE PEIETKH, OOBICHITH
MEXaHMU3Mbl UX O0O0pa30oBaHUS W JOKa3bIBaTh CAMHYIO MPUPOAY XMMHUYECKHX CBS3EH
(KOBaJICHTHOM, MOHHOM, METAJUIMYESCKOH, BOJIOPOIHOM);

— 00vbAcHaAmMb TPUYUHBL MHOTOOOpa3us BEIIECTB, HCIOJb3Yys SBICHHUS H30MEPUH,
TOMOJIOTHH, AJUIOTPOIIUH;

— Knaccuguyuposams XUMUYECKHE PEAKIINH B HEOPTAaHUYECKOW U OPTaHUYECKON XUMHH
M0 Pa3jNYHbIM OCHOBAHUSAM U yCMAaHasiIuéams Creuru(UKy TUIIOB peakiuil oT oliiero
gyepe3 0COOCHHOE K €MTUHUYHOMY;,

— Xapaxkmepu3zoeams TUIPONU3 Kak crienu(PpUuuHbIi OOMEHHBIN MPOLECC U paAcKpbleamy
€ro poJIb B )KUBOW U HEKUBOU IIPUPOJIE;

— Xapakmepuzoeambw IEKTPOIIU3 Kak crienuUIHbBII OKHUCIUTEIBLHO-
BOCCTAHOBUTENBHBIN IPOLECC U ONPEAENATH €0 NPAKTUYECKOE 3HAUECHUE;

— Xapaxmepuzoeams KOPPO3UI0 METAUIOB KAaK OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHbIN
MIPOLIECC U npediazamsb COCOObI 3aIUTHI OT HEE;



— Kknaccuguyuposams HEOPraHMUECKUE U OPraHUUECKHE BEILECTBA;

—  xapakmepuzoeéams ~ OOLIME  XUMHUYECKHE CBOICTBA  BaKHEWIIMX  KJIACCOB
HEOPraHM4eCKUX M OPraHNYECKUX COCIMHEHUH B IJIaHE OT OOIIero yepe3 0COOCHHOCTh K
€IMHUYHOMY;

— UCNONb306aMb 3HAKOBYIO CHUCTEMY XMMHUYECKOTO S3bIKa Ui OTOOpakKeHHsl COCTaBa
(xuMuveckue GopMyIbl) U CBOUCTB (XMMHYECKHUE YPaBHEHHUSI) BEIIECCTB,;

— ucnonb306ams TpaBWa U HOPMBI MEXKIAYHAPOJHOM HOMEHKJIATYyphl AJIs Ha3BaHWUM
BEIIECTB MO (GopMynaM M, HAOOOPOT, /Ui COCTABICHHUS MOJEKYISPHBIX U CTPYKTYPHBIX
(bopMyn coeAMHEHUH 10 UX HAa3BAHUSM,

— 3Hamb TPUBUAJIbHBIC Ha3BaHMS BAXKHEHIIMX B OBITOBOM OTHOLICHMH HEOPTaHHMUYECKUX
U OpraHMYECKUX BEILECTB;

— Xapakmepu306amp CBOWCTBA, MOJy4EHUE U IPUMEHEHNE BAKHEHIINX IIPEICTaBUTENIEH
KJIaCCOB OPraHMYECKUX COCAMHEHHMH (aJKaHOB, aJKEHOB, QJIKHWHOB, aJIKaJHCHOB,
apOMAaTHYECKUX  YIVICBOJOPOAOB, CIUPTOB, (DEHOJIOB, albAETHIIOB, IpPEICTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CJIOXHBIX 3(UPOB U KHUPOB, YIJICBOJOB, aMHUHOB,
AMUHOKHCJIOT);

—- YCManasiu6amsy 3aBUCUMOCTb SKOHOMHMKH CTpPaHbl OT J0OBIUM, TPAHCHIOPTUPOBKU U
nepepaboTKU YIIIEBOJIOPOIHOTO ChIpbs (HE()TH U MPUPOIHOTO rasa);

— SKCIEPUMEHTAIILHO 100mMEepa#cOamy COCTAB U CBOMCTBA BaKHEUIIMX MPeCTaBUTENEH
M3YYCHHBIX KJIACCOB HEOPraHMUYECKUX M OPraHUYECKHX BEIIECTB C COOMIOACHUEM IMPABHI
TEeXHUKU 0€30MacHOCTH Juii paboThl C XUMHUYECKHMH BELIECTBAMU U J1aOOpaTOPHBIM
000pyI0BaHUEM,

— Xapaxmepu306ams CKOPOCTb XUMUYECKON pPEaKLUU U €€ 3aBUCUMOCTb OT Pa3JIMYHbIX
(baxTopoB;

— Xapakmepu306ams XUMHYECKOE PABHOBECHE M €r0 CMEIIEHHE B 3aBUCHUMOCTH OT
pa3IuYHbBIX (PaKTOPOB;

— npousgooums Pacd€Thl MO XUMHUYECKHMM (opMylraM M ypaBHEHHSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUNA MEXAY YIACTHUKAMHM XUMHYECKUX PEAKIUH,

— cobrooamy  TIpaBUJa SKOJOTMUYECKOM O€30MacHOCTH BO B3aMMOOTHOULICHUSX C
OKpYyXarolel cpemaoi mpu oOpallleHMH C XMMHYECKMMH BEIlEeCTBaMH, MaTepualaMu U
IIPOLIECCAMH.

Buinycknuk na 6a3060m ypoene noayuum 603MO0HCHOCHb HAYUUMbCA'

— UCNONb306aMb METO/bl HAyYHOTO IMO3HAHMS IPU BBHINOJHEHUHM MPOEKTOB U y4eOHO-
MCCIIEZIOBATENBCKUX 3a]]ad XUMHUUYECKOW TEMATHKH,

—  NnpocHo3upoéamsv  CTPOEHHUE W CBOMCTBA HE3HAKOMBIX HEOPraHMYECKUX U
OpraHMYECKHUX BELIECTB HA OCHOBE aHAJIOTUH;

— NpocHO3Upo8ams TEUEHWE XUMHUYECKUX IPOLIECCOB B 3aBUCUMOCTH OT YCIOBUH HX
NPOTEKAHUs U MpeJyIararh crocoObl YIpaBiIeHUs STUMU IPOIIECCaMU;

— YCmMaHagnueams B3aUMOCBSI3H XUMHH C TIPEIMETaMi TYMaHHTAPHOTO IHKJIA (S3BIKOM,
JUTEPATypOl, MUPOBOH Xy/I0’KECTBEHHOH KYJIBTYpOii);

— packpwvléams poib XMMUUYECKUX 3HAHUH B OyayIiel NpakTHYeCKON AeITeNbHOCTH;

— packpeviéamb POJb XUMUYECKMX 3HAHUH B (HOPMUPOBAHMM HHIUBUAYATbHON
00pa3oBaTenbHON TPACKTOpUH;

— NpPO2HO3UPO6AMb CIIOCOOHOCTh HEOPraHUUECKUX M OPraHUYECKUX BEIECTB MPOSBIATH
OKHUCITUTENIbHbIE W/MIIM BOCCTAHOBUTENIbHBIE CBOMCTBAa C Y4ETOM CTENEHEH OKHCIIEHUs
3JIEMEHTOB, 00PAa3yIOIINX UX;

— apeymeHmupoéams €IUHCTBO MHpa BEIIECTB YCTAHOBJICHUEM TI'€HETUYECKOM CBS3U
MEX 1y HEOPTaHNYECKUMU ¥ OPTaHUYECKUMH BEIIECTBAMH;

— 671a0emb XUMUYECKUM S3BIKOM JIJIs1 000TaIlleHUs CIOBApHOTO 3araca 1 pa3BUTH PeuH;
—  Xapaxmepu3zo06amb CTAaHOBIEHUE HAay4HOM TEOPUM Ha MPUMEPE OTKPBITHS
Ileproanueckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOEHUS OPraHNYECKUX BELECTB;
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— KPUTHUYECKH OMHOCUMbCA K TICEBJIOHAYYHOM XMMHUYECKON MH(OpMAINH, TOTydaeMon
U3 Pa3HBIX UCTOUYHUKOB,;

— nonumams TIOOATBHBIC MPOOIEMBI, CTOSIIUE HEPea YeI0BEUECTBOM (IKOJIIOTHUYECKHE,
DHEPreTUYECKUE, CBIPbEBBIC), U npedideams TYTH WX PEUICHUS, B TOM YHCIE H C
[IOMOILBIO XUMUH.

Conep:xanne kypca 10—11 knaccoB. ba3oBblii ypoBeHb

ConmepkaHue Kypca XapaKTepH3yeTcs IEeNOCTHOCThIO M CHCTEMHOCTBIO Yy4eOHOTO
peaMeTa, Ha OCBOEHUE KOTOPOTO OTBEACHO KECTKO TUMUTHPOBAHHOE y4eOHOE BpEMSI.

[epBas vacth kypca (10 kacc) mocBsIeHa OpraHMYECKUM COCIMHEHHIM, a BTopas (11
KJ1acC) — 0OIIeH XUMUHU.

CrpyKkTypupOoBaHHE€ Kypca OpraHMYeCKOM XHUMHHM ONPENENsieTcss HUIEIMU TEOpUU
pasBuBatoliero ooyuenus JnbkoHMHA U B. B. /laBb17i0Ba M CTaBUT LETbIO PA3BUTHE YHAIMXCS
HENMPO(HUIBLHBIX IO OTHOIICHUIO K XUMHUH KJIACCOB CPEACTBAMH y4eOHOU qucturiauHbl. [loatomy
BHaYaje pacCMAaTPUBAIOTCS KPATKUE TEOPETHUYECKUE CBEACHHUS O CTPOSHUH, KIACCU(PUKAIUHU U
criocobax popMUPOBaHUS Ha3BaHUM OPraHMYECKUX COCAMHEHUN, 00 0COOEHHOCTAX MPOTEKAHUS
OpraHMYECKHX PEaKlMil B CPAaBHEHUM C U3YUYEHHBIMU B OCHOBHOM IIKOJIE THIAMU XMMHUYECKHUX
peaKkiuii ¢ yyacTUEM HeOpraHM4ecKux BemiecTB. Ha HauanbHOM 3Tarne packpblBatOTCS MPUUYUHBI
MHOT000pPa3us OPraHuIeCKUX COCNUHEHUH.

Jlanee  paccMarpuBarOTCS  OCHOBHBIE  KJIACChbl OPraHUYECKUX  COCAUHEHHU —
YIJICBOZOPOIOB (&JIKaHOB, aJKCHOB, TUCHOB, aJKMHOB, apEHOB) U MX MPHUPOJHBIX HCTOUHUKOB
(mpupomHOTOo Ta3a, HehTH U KAMEHHOTO YIJis). DTO MO3BOJISIET 3aKPEMHUTh OCHOBHBIC MTOJIOKCHHUS
TEOPUHU XUMHYECKOTO CTPOEHUS OpraHndeckux coennuennii A. M. byrneposa.

3areM CBEJCHMSI O 3aBUCUMOCTH CBOMCTB OPraHMYECKUX COEAMHEHUH OT UX CTPOEHUS
pa3BUBAIOTCS TPU PACCMOTPEHHM KJIACCOB KHCIIOPOJCOACPKAIINX COCAMHEHHUH (CIUpTOB,
¢deHoma, ampAeruoB, KapOOHOBBIX KHCJIOT, CIIOKHBIX J(PHPOB, XKUPOB U YIJICBOJOB) H
a30TCOJICPKANIUX OPTraHUYCCKUX COCIMHECHUHN (aMUHOB, aMUHOKHCIIOT, OCJIKOB M HYKJICHHOBBIX
KHUCJIOT).

Wnero uenenonaranus, T. €. OTBETa Ha BOMPOC O POJM OPraHUYECKON XMMHH B KU3HU
COBPEMEHHOTO OOIIEeCTBa, pealu3yeT 3aK/IOYHTeNbHas IaBa Kypca «OpraHudyeckas XUMHS U
obmectBo». B Heil oOyuwaromuecss 3HAKOMATCS C TaKUMHU BaXXHBIMA B MPAKTHYECKOM U
OMOJIOTHYECKOM OTHOIICHHHM BEIIeCTBAMU M MaTepualaMH, KaK IUIACTMAacChl U BOJIOKHA,
(bepMeHThI, BATAMHUHBI, TOPMOHBI U JIEKAPCTBA, & TAKXKE C IOCTHHKCHUAMU OMOTEXHOJIOTHUH.

Wneu Teopuu pa3BUBAOIIEr0 OOy4EHUS MOJIOKEHBI U B OCHOBY Kypca o0mieit xumun. Y
CTapUICKJIACCHUKOB (OPMHUPYETCS IETOCTHOE TMPEACTaBICHHE O XUMUYECKOW Hayke H
XUMHUYECKOM IIPOU3BOJICTBE, & TAKKE O €AUHON €CTECTBEHHO-HAYYHOU KapTUHE MUPA, B KOTOPOM
XUMUYECKas KapTUHA MUPA SIBJIAECTCS €€ HEOTHEMIIEMOM YacThIO.

B kxypce oOuielt xumMun BHaYase ydalluecs 3HAKOMSTCS MOCIEAHUMH JOCTHKECHHUSIMU B
oOmacTi M3y4eHHUS aroMa, Y3HAIT O COBPEMEHHBIX METOJaX IO3HAHUS CTPOCHHUS aroMa,
YIIYONSIOT ¥ PACIIMPSIOT 3HAHUS, MOy4YEeHHBIE B KypCe OCHOBHOM IIKOJIbI, O CTPOCHUU aToMa U
BellecTsa Ha ocHoBe [lepuonnueckoro 3akoHa u Ilepuonnueckoit cucremst /. M. Menneneesa,
00 0oOmMX CBOWCTBaX KIACCOB OPraHMYECKHMX M HEOPraHWYCCKHX COCIUHEHUH (KUCIIOT,
OCHOBaHHi, aM(pOTEPHBIX COCJAMHEHHI) B CBETE TEOPUU IICKTPOJUTUYCCKON IUCCOIUAINU U
NpPOTOHHON Teopuu. Jlamee paccmarpuBaercs KiIacCUPHUKAIUS XUMUYECKUX pEakluid B
OpPraHUYeCKON M HEOPraHMYEeCKOW XUMHUHU. 3aBEpIIAeT KypC 3HAKOMCTBO CTapIICKIACCHUKOB C
MEPCIIeKTUBAMU PA3BUTHSI XUMUYECKOW HAyKd M XUMHUYECKOTO MPOU3BOACTBA, C MpoOieMaMu
OXpaHbl OKPYKAIOIIEH Cpebl OT XUMHUECKOTO 3arpsi3HEHUS U MYTAMU UX PEIICHHUS.

Conep:xanne kypca. 10 kiaacc. Ba3oBblii ypoBeHb
Teopua cmpoenua opzanuueckux coeounenuii A. M. Bymnepoea. IIpeomem
opzanuyeckou xumuu. Opeanuueckue eewjecmea. NpupoOHvle, UCKYCCMEEHHble U
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cunmemuyeckue. OcobeHHOCMU CcOCMABA U CMPOEHUs OpP2AHUYECKUX 6eujecma.
Bumanusm u e2o kpax. [lonsmue 06 yeneeooopooax.

OcCHOBHBIC  NOJIO)KEHMSI TEOPHM  XMMHM4YeCKOro crpoenuss byrtieposa.
BanentHocts. CrpykrypHble (OpMYITbl — TOJMHBIE M cokpamiéHHble. IIpocTsie
(omuHapHbIC) W KparHble (IBOMHBIE W TPOWHBIC) CBS3H. V30Mepbl M H30MEpHS.
B3aumHO€ BIusSHHE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. Hexotopsie 00IIMe XUMHYECKUE CBOMCTBA OPraHUYECKUX BEIIECTB!

UX TOpEeHHWe, IUIaBjiIeHHe U oOyrmBanue. Mopenu (mapocrepkKHEBbIe M 0OBEMHBIC)

MOJIEKY]I OPraHMYECKMX COEIMHEHUN pa3HbIX KiaccoB. OIpeneiaeHue 31€MEHTHOTO

COCTaBa OPraHUYECKUX COCAUHECHUM.

Jlabopamopnwie onvimut. VI3roToBneHre Mojienei OpraHu4eCcKux COeTMHEHUH.

YrieBoaopoas! 1 X NPHPOAHBIC HCTOYHUKH

IIpeneasbHbie yriesogopoabl. AJikaHbl. OnpeneneHue. [oMonorunueckuil psj ajJkaHOB U €ro
obmas Qopmyna. CrpykrypHas u3oMmepus yriepoaHod unenu. Panukansl. Homenkiatypa
aJIKaHOB. XMMHYECKHAE CBOWCTBA aJKAHOB. TOPCHUE, PEaKIMM 3aMelleHHs (raJoreHupoBaHHeE),
peakuus pa3iokKeHUs1 METaHa, peaklys JerHIpUpPOBAHUsS dTaHa.

HenpenenbHble yrineBogopoabl. AJIKeHbl. OTuieH. [OMOJOrMYecKMM psAl  aJKEHOB.
Homenknarypa. CrpykrypHas uzomepus. lIpoMbIlIUIEHHOE IOJIyYE€HUE AIKEHOB. KPEKUHI U
JNETUAPUPOBAHUE alKaHOB. Peakuus Jneruaparanuy 3TaHONA, Kak JaOOpaTOpHBIA CIIOCOO
MOJIyYEHUS] DTUJICHA. Peakuun mnpucoenvHeHus: ruaparanus, TI'MApPOraJloreHUpPOBAHMUE,
raJlIoreHupoBaHue, nonumepusanuu. [lpaBuno  MapkoBHuKOBa.  OKHCIIEHHE — AJIKEHOB.
KauecTBeHHbIE peaKIIMM HAa HENPEAEIbHBIE YIIIEBOAOPOIbI.

Aaxanmennl. Kayuykm. Homenknarypa. ConpsokéHuble auensl. byranmen-1,3, wn3omnpeH.
Peakius JleGeneBa. Peakiuu mnpucoenuHeHus —ankaaueHoB. Kaydyku: HaTypasbHBIH,
cuHTeTH4Yeckue (OyraaneHOBBIH, H30IPEHOBBIN). Bynkanuzamus kayuyka. Pesuna. DO0HMUT.
Aaxunbl. O0Ias XapakTepUCTHKa romMojoruyeckoro psaa. CrnocoOsl 00pa3oBaHHMs Ha3BaHUIA
QIKVMHOB. XMMHMYECKHE CBOMICTBAa  aUETUIEHA. TOpPEHHME, PpEeaKkUUH MPUCOEIUHEHUS:
THPOTAIOTeHUPOBAaHUE, raJIOTeHUpOBaHue, ruaparamus (peakuust Kyueposa), — ero nosrydeHue
Y IPUMEHEHNE. BUHMIXJIOpUA U €70 MoIMMepHU3aLlis B OJIUXIOPBUHUIL

Apenbl. beH3011, Kak NpecTaBUTENb apOMATHYECKUX YITIEBOOPOI0B. CTpPOEHHE €r0 MOJIEKYIIbI
U CBOHCTBAa (U3MUYECKHE M XHUMHMYECKHE CBONCTBA: TOpPEHME, pEeaKkUuu 3aMelleHus —
rajJjoreHupoBanue, HuTposanue. [loydenne u npuMeHeHne GeH3ona.

IIpuponubnii 1 momyrHbIii rasel. CocraB npupogHoro rasa. Ero HaxoxaeHue B HPUPOJE.
[IpeumymiecTBa MPUPOIHOTO ra3a Kak TOIUIMBA. XHUMHUYECKas NepepaboTka MPUPOJHOrO Trasa:
KOHBepcus, nuposm3. CHHTE3-ra3 u ero NpuMEeHEHHUE.

[TonytHble rassl, ux coctaB. IlepepaboTka momyTHOro rasa Ha (pakUuu: CyXOH ras, mporaH-
OyTaHOBasi CMECh, Ta30BbIi OCH3UH.

HedT1s n cnocodsl eé nepepadorku. CocraB HepTH U €€ nepepaboTKa: MEPEeroHKa, KPEKHHT,
pudopmunr. Hedrenpoaykrsl u ux nomydenue. [lonsrue o6 oxkTaHOBOM umcie. XHUMHYECKHUE
CHOCOOBI MOBBILICHUS KaueCTBa OCH3MHA.

Kamennblii yrone um ero mepepadorka. KokcoBaHME KaMEHHOIO YIS U €ro MpPOXYKTHI:
KOKCOBBI ra3, aMMHauHas BOa, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["'a3udukarus kaMeHHOTO YIIis.
Hemoncmpayuu. TopeHHe NpENeNbHBIX U HENPEACIBbHBIX YIVIEBOAOPOJOB. METaHa, OJTaHa,
anietwieHa. KauecTBeHHble peakIMM Ha HENpeneNbHble YINIEBOJOPOJbl: 00OeCIBEUUBaHUE
STUJICHOM M alleTWJIEHOM pacTBOPOB IMEpMaHraHara Kajiuss M OpoMHOW Bojbl. OTHOLIEHHE
OeH30J1a K 3TUM OKUcauTeNnIM. Jleruaparamnus stanona. ['uaponus kapouna kaneius. Komnekuun
«Hedtp u HedTenpoaykTs», «KaMeHHBIN yroib U MPOIYKTHl €ro mepepadoTku», «Kayuyku».
Kapra nosie3nsix nckonaemsix PO.

Jlabopamopnuvie onvimer. OOHapyXKeHHE NMPOTYKTOB ropeHust cBeud. MccienoBaHue cBOWMCTB
Kay4yKOB.

Kucaopon- n a3orcoaepxamme Oprann4ecKie coeIMHEeHUs
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Opnoaromubie cnuptbl. Onpenenenne. @DyHKIMOHANBbHAs  TUAPOKCUIIbHAs — TpyIIa.
I'omonoruyeckuii  psx MOpPENeNbHBIX  OJHOAaTOMHBIX  CHUPTOB. M3oMepus  1OJIOKEHHS
(byHKIIMOHANBHON Tpynnbl. BomopoaHas cBs3b. XUMHUECKHE CBOWCTBA CHHUPTOB. AJbAETHIHAS
rpynna. Peakuus ostepudukanuu, ciaoxsele 3¢upbl. [Ipumenenue cnuptoB. JlelcTBue
METHJIOBOTO U 3TUJIOBOIO CIIMPTOB HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHI. DTUICHIVIMKOJIb, KaK IPEACTABUTEND IByXaTOMHBIX M IVIMLIEPUH, KaK
IIPEICTAaBUTEND TPEXaTOMHBIX CIIUPTOB. KauecTBeHHas peaklus Ha MHOIOATOMHBIE CIIMPTHI, UX
CBOWCTBA, NoJy4yeHue u npuMmenenue. [lonstue 06 antudpusax.

®enona. CrpoeHue, MojsydeHue, CBOcTBa U npuMeHeHne ¢eHona. KauecTBeHHbIE peakuuu Ha
¢denon. BzaumHoe BiausiHuEe aTOMOB B MOJIEKyJe (eHona.

Aubaerubl U KeToHbl. DopManblIeru U aueTalblIeru], Kak IpPEICTaBUTENN abAETUIOB,
cocTaB MX MoJieKyl. DyHKIMOHaIbHas KapOOHWIbHas rpymnmna. KayecTBEeHHblE peakluu Ha
anpaeruapl. CBOWCTBA, MOJydeHUE W MpUMEHEHHe (opMaibAeruia u amneraibaeruia. Peakuun
MOJIMKOHAGHCAMK A1 popManbaeruia. [lonaTue o keToHax Ha MpUMepe alleToHa.
Kap6onoBbie kmucaoTbl. [OMonoruyeckuid psj MpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinoT. JKupHble KapOOHOBbIE KHCIOTHl. XHMHYECKHE CBOWCTBAa KapOOHOBBIX KHCIIOT.
ITony4yenue u npuMEeHEHNE MypaBBUHOW U YKCYCHOU KHUCIIOT.

Caoxubie 3¢pupbl. Kupbl. Peakius stepudukanum. Cioxssie 3¢upsl. KuUpbl, UX COCTaB U
ruaponu3 (KUCIOTHBIA U menovHoi). Mbuta. ['uapupoBaHue sxupos.

Yraesoabl.  YrieBoael.  MoHocaxapuael.  [mioko3a  kak  anpaerupocnupTr.  CopOwurt.
MonouHokucnoe u  coupToBoe  Opoxkenue. Porocunre3. [ucaxapuael.  Caxaposa.
ITonucaxapuabl: Kpaxmai, LEJII0I03a.

Amunbl. AMUHOrpynna. AMMHBI NIpefeIbHbIE U apoMaTndeckue. AHWIMH. [lonyyeHne aMuHOB.
Peakuus 3unnHa. X¥MHUYECKHE CBOMCTBA M IPUMEHEHUE AMHUHOB.

AMMHOKHUCJIOTBI. AMHHOKHUCIIOTBI, COCTaB HX MOJIEKYl W CBOWCTBA, Kak aM(OTEepHBIX
OpPraHMYECKUX COCIMHEHMM. [JMIMH, Kak MnpeAacraBUTENb aMUHOKUCIOT. llomyuenue
MOJIMIIETUIOB PeaKLUel NoauKoHaeHcauuu. [IonaTue o nenTuaHoOu CBSA3N.

Beakn. CrpoeHue Momnekyn O€JIKOB: TMepBUYHAs, BTOPHUYHAS U TPETHYHAs CTPYKTYPBHI.
KauecTBeHHbIE peakiiuy Ha O€JIKM, UX TUIPOJIN3, AeHATypalus U OHOJOTHYECKUE (PyHKIUU.
Jemoncmpayuu. IlonyuyeHne anpIernJoB OKHCIEHHMEM CHHUPTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIHUPTHI. 3aBHCUMOCTb PAaCTBOPUMOCTH (peHOJa B BOAE OT TeMIepaTyphl.
BzaumopeiictBue ¢ OpomHoii Bomoi u xmopuaom skene3a(lll), kak kauecTBeHHBIC peaknuu Ha
¢denon. Peakunu cepeOpsHOTO 3epKana W CO CBEXemouydeHHbIM ruapokcuaom meau(ll) mpu
HarpeBaHMWHM, KaK KaueCTBEHHbIE peakluH Ha anpieruapl. OOpasibl MypaBbHHOH, YKCYCHOIA,
NAaJIbMUTHHOBOM U CTEAPUHOBOW KUCIIOT U UX PACTBOPUMOCTb B BOJE. AJIbIETUIHbIE CBOWCTBA U
CBOMCTBa MHOTOATOMHBIX CHOHPTOB DIIOKO3bI B peakuun ¢ ruapokcuaom  Mmemu(ll).
Wnentuduxanus kpaxmana. KauecrBenHble peakuuu Ha OEIKH.

Jlabopamopnsie onvimbi. CpaBHEHUE CKOPOCTH MCIApEHHUs BOJABI M dTaHOJA. PacTBOopuMOCTH
IVIMLIEpUHA B BoJe. XMMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTHL. OIpeneneHne HelnpeaeibHOCTU
pactutenpHOro Mmacina. WaeHtudukanus KpaxMana B HEKOTOPBIX HPOIYKTaX MUTAHHS.
M3roroBiieHue KpaxMaiabHOrO Kieucrepa. M3rorosneHue Mozeined MOJIEKYI aMHUHOB.
M3rorosiieHne MOAEIN MOJIEKY/IbI INIMLUHA.

Ilpakmuueckaa paboma. VInentudukanus opraHiyecKux COeJUHEHUH.

Oprannyeckasi XuMusl 1 001ECTBO

Buorexnonorusi. Ilepuonpr e€ pasButus. Tpu HanpaBieHHss OMOTEXHOJIOTHH: TeHHas (WM
TeHeTHYecKas) MHKEHEepHs; KICTOYHAs WHXKCHEpHUs, OMOIornuecKas WHXeHepHs. [ eHeTnuecku
Moau¢uipoBanasie  opranm3Mbel  (MO) wu  TpaHcreHHas muponykuus. KioHupoBaHwue.
HMmmoOunu3oBaHHble (PEPMEHTHI U UX TPUMEHEHHE.

Ionumepsl. Kiaccuduxanus nonumepoB. McKycCTBEHHBIE TOIUMEPBI: LEUTYION], alleTaTHbIN
MIENK, BUCKO3a, LeIodaH.
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CunreTrnyeckue noaumepsl. [lomumepusanus ¥ MOIMKOHACHCALUSA, KaK CIIOCOOBI MOTY4EHUS
nonumepoB. CuHTeTHueckue Kaydyku. llomwctupon, TepaoH W THONMBUHWIXJIOPUZ, Kak
npeacTaBuTeNu iactMacc. CHHTETHUECKUE BOJIOKHA: KallpoH, HAWJIOH, KeBJIap, JIAaBCaH.
Jemoncmpayuu. Konnexiyy KaydyKoB, TJIACTMACC, CHHTETUYECKUX BOJIOKOH U U3/ICTHHA U3 HUX.
depMEeHTAaTHBHOE PA3JIOKEHHUE IEepOKCHIa BOIOPOJA C IOMOIIbIO KaTaja3bl CBEXKEHATEPTHIX
MOPKOBHU WJIH KapTo(ers.

Jlabopamopnuie onvimpi. O3HAKOMIIEHUE C KOJUJIEKIMSMU KaydyKOB, IJIaCTMACC ¥ BOJIOKOH.
Ilpakmuueckaa paboma. Pacrio3HaBaHUE IJIACTMACC U BOJIOKOH.

Conep:xanne kypca. 11 knacc. bazoBblii ypoBeHb
CrpoeHue BeuiecTn
OcHoBHbIE cBeleHHsI 0 cTpoeHuH aroma. CTpoecHue aroma. coctaB sjapa (HYyKIOHBI) U
ANEeKTpoHHAss oOojouka. [lonstue 06 wuszotomax. [loHATHE O XMMHMYECKOM OSIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OZMHAKOBBIM 3apsAJIOM s7pa.
Iepuonuyeckasi cucreMa xumuuyeckux jieMeHToB /I. U. MenjaeieeBa B cBere Yy4YeHHUsI O
crpoeHrd aroMa. DU3NYECKUH CMBICI INPUHATON B IEPUOJUYECKOM CHCTEME XUMHUYECKHMX
aueMeHToB /1. M. MeHeneeBa CUMBOJIMKH . IIOPSIKOBOTO HOMEPA JIEMEHTA, HOMEpa I1epruoa U
HOMepa rpymmbl. [IoHSATHE 0 BaleHTHBIX AMeKTpoHaX. OToOpakeHHE CTPOCHUS SIEKTPOHHBIX
000JI0YEK aTOMOB XHMMHYECKHX OJJIEMEHTOB C TIIOMOIIBIO DJIEKTPOHHBIX U 3JIEKTPOHHO-
rpadpudeckux Gopmyul.
OObsicHeHHEe 3aKOHOMEPHOCTEH M3MEHEHHUS CBOWCTB OJJIEMEHTOB B IMEpUOJaX U TpyIIax
NIEPUOANYECKON CUCTEMBI, KaK CJIEACTBHE X NIEKTPOHHOIO CTPOEHUS. DIEKTPOHHBIE CEMENCTBA
XUMUYECKUX DJIEMEHTOB.
CpaBHenne Ileprnognyeckoro 3aKkoHa M TEOPUHM XHMHYECKOI0 CTpPOeHHs Ha (puiaocodcekoi
OCHOBE. IIPEANOCBUIKU OTKpbITUsA [leproandeckoro 3akoHa U TEOPUM XUMHYECKOIO CTPOEHUS
OpraHMYEeCKUX COCIMHEHHUM; pOJb JIMYHOCTA B HCTOPUHM XHMHH, 3HAUECHUE IPAKTUKA B
CTAHOBJICHUH U Pa3BUTUU XUMUYECKUX TCOPHUH.
HNonnas xumu4eckasi CBsi3b 1 HOHHbIE KPHCTAIHYeCKHe peméTku. KaTnoHb! 1 aHMOHBL. UX
3apsiibl U KJaccU(UKAIMs 10 COCTaBy Ha mpoctble U cioxHble. [IpencraBurenu. Ilonstue 06
MOHHOW XMMHMYECKOM CBs3U. MOHHas KpucTaulnyeckas pemeérka U (U3MyYecKhue CBOMCTBA
BEIIIECTB, 00YCIOBICHHBIE 3TUM CTPOEHHUEM.
KoBanenTHasi XxuMHYecKkass CBsiI3b. ATOMHbICE M MOJICKYJISIPHbIe KPHCTAJUIHYECKHe
pemiéTku. [loHATHE O KOBAJIEHTHON CBSA3U. DJIEKTPOOTPULIATENBHOCTD, HETIONISPHAs U MOJSpHAs
KOBaJICHTHBIE CBsI3U. KpaTHOCTh KOBaJeHTHOW CBs3u. MeXaHM3Mbl 00pa30BaHUsl KOBAJIEHTHBIX
CBsi3eil. OOMEHHbBII W JOHOPHO- akUenTopHbIH. [loMsApHOCTE MOJEKYIbI, KaK CIIEACTBUE
IOJIIPHOCTH CBSA3U M T€OMETPUU MOJeKylbl. Kpucraminueckue pemérky ¢ 3TUM TUIIOM CBSI3U:
MOJICKYJsIpHble M aTtoMHble. (DHU3MYECKHe CBONCTBA BEIIECTB, OOYCIOBJICHHBIE THUIIOM
KPUCTAIUIMYECKUX PELIETOK.
Mera/uinyeckass  cBa3b. llomatue o0  MeTauIMYecKOM CBA3M U METAUIMYECKHUX
KpUCTAIUIMYECKUX  pemérkax. dusmueckue CBOWCTBA METAUIOB HAa  OCHOBE ux
KPUCTAJUIMYECKOTO CTpOeHHUs. lIpuMeHeHune MeraiuioB Ha OCHOBE HX CBOMCTB. YUEpHble U
LBETHBIE CILIABBI.
Bopoponnas xumu4yeckas cBf3b. MeXMOEKyasipHass U BHYTPUMOJIEKYIIIpHAs BOJOPOIHbIE
CBSA3U. 3HAYCHHUE MEKMOJIEKYIIIPHBIX BOJIOPOIHBIX CBSI3€H B IPUPOJE U KU3HU YEJIOBEKA.
IHosmmepsl. llonydeHne noONMMEpPOB pPEAKLUAMM IOJIMMEPHU3ALUU U IIOJIMKOHJCHCALUH.
Baxuelilye npeAacTaBUTeNd ILUIACTMACC U BOJIOKOH, HUX IOJYy4YEHHUE, CBOMCTBA U NPUMEHCHHUE.
IToHsATHE O HEOPraHMYECKUX MOJUMEPAX U UX IPEACTABUTEIIN.
JucnepcHblie cucremsbl. [loHsTHe o aucnepcHol ¢dase U JUCIIEPCUOHHON cpene. ArperatHoe
COCTOSIHME pa3Mep 4YacTHll (as3bl, KaKk OCHOBa I KIacCU(UKAIMH JUCHEPCHBIX CHUCTEM.
OMyYNbCUH, CYCHEH3UH, a’pO30JM — IPYyNIbl T'PyOONUCHEPCHBIX CHUCTEM, MX IMPEICTABUTEINH.
3071 ¥ resii — TPYNIbl TOHKOAUCIIEPCHBIX CUCTEM, X IpeacTaBuTend. [loHsaTre o cunepesuce u
KOAryJIsIHH.
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Hemoncmpayuu. llepuoguyeckoid cucteMbl Xxumudeckux sneMeHToB J[. M. MenneneeBa B
pa3nuuHbIX popmax. Mosenb HOHHON KPUCTAIIIMUECKON pelIETKU Ha IpUMeEpe XJIOpUAa HATPHSI.
MuHepaisl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIIETKON: KaJIBIUT, raauT. Moaenu MOoJIeKylnsspHOu
KPUCTAJUIMYECKOU PELIETKU HA IIPUMEPE «CyXOro JIbJa» MU MOJa U aTOMHOM KPUCTAJUIMYECKOU
peméTKM Ha TnpuMepe anmasza, rpadura. Mozgenb MomsipHoro oObéMa rasza. Mojenu
KPUCTAJUIMYECKUX PEIIETOK HEKOTOphIX MeTayuioB. Komnekiuu oOpa3moB — pa3iuyHbIX
aucnepcHbIX cucteM. CHHEpE3NC U Koaryssusl.

Jlabopamopnvie onvimer. KOHCTpyHUPOBAHHE MOJEIM METANIMUECKON XUMHUYECKOU CBS3H.
[TonydyeHne KOJUIOMAHOTO PAacTBOpa KypHHOTO Oelika, MCCIIEAOBAaHHME €ro CBOWCTB C IOMOILBIO
JIa3epHOM YKa3Ky U IIPOBEACHUE €ro AeHarypauuu. llomydenue sMylbcuM paCTUTENIBHOIO Macia
u HaOmromeHue 3a e€ paccmoeHueM. IlodyueHue CyCHEeH3MH «U3BECTKOBOIO MOJIOKa» H
HaOmoeHue 3a e€ celuMeHTanuei.

XuMHu4yecKkHue peakuun

Kaaccudukanus XuMuyecKHX peakuuii. AJJIOTpONu3aus 1 U30Mepu3alis, Kak peakuuu 6e3
M3MEHEHMs COCTaBa BemlecTB. AJutoTponust W e€ mnpuuuHbl. Kiaccudukanus peakuuii mo
pPasIMYHBIM OCHOBAHUSAM: IO YHCIY M COCTaBy pEareHTOB M MPOJYKTOB, MO ase, o
UCTOJIb30BAaHUIO KaTalu3aTopa WM (epMeHTa, 1o TemioBoMy 3¢ddekty. Tepmoxumuueckue
YPaBHEHUS PEaKLUil.

Cxopocth XuMH4YeCKHX peakmuid. PakToppl, OT KOTOPBIX 3aBUCUT CKOPOCTb XHMHYECKUX
peakuuil: INpupoja pearupyrolluX BEIIECTB, TEMIIeparypa, IUIOAAb HX COIPHUKOCHOBEHHS
pearupyromux BeIIEeCTB, UX KOHLEHTpalLus, IPUCYTCTBUE Karanusaropa. I[lonsaTue o karanuse.
®depMeHTHI, Kak OHMOJIOrMYEeCKHe KaTaln3aTopbl. MTHrHOUTOPHI, KaK «aHTOHMMBI» KaTaJln3aToOpOB
U UX 3HA4YCHHUE.

XuMH4YecKkoe paBHOBecHe M €IOCco0bI ero cMemeHusi. Kimaccupukanys XuMHUUECKUX pPeaKIUii
10 MpU3HAKy uX HarpasieHus. [ToHaTue 00 0OpaTuMBIX peakusIX U XUMUYECKOM PaBHOBECHH.
[Mpunnun Jle-Illatense M cnocoObl CMEIIEHHS XUMHYECKOTO PABHOBECHS. OOmas
XapaKTepHCTHKa peaklMii CHHTEe30B amMmuaka U okcuzaa cepbi(V1) m paccMoTpeHHE yCIOBUi
CMELIEHUS UX PAaBHOBECHUS Ha IIPOU3BOJCTBE.

I'maponus. OGpatuMblii 1 HeoOpaTUMBbI THIPOIU3bl. [Uaponu3 coneit u ero Tumbl. [uaponus
OpPraHMYECKUX COCJMHEHUHN B JKUBBIX OPraHU3MOB, KaKk OCHOBa oOMeHa BeulecTB. [loHsTHE 00
HHEPreTUUYECKOM OOMEHE B KJIETKE M POJIM THIPOJIN3a B HEM.
OKHCINTENBbHO-BOCCTAHOBHUTEIbHBIC peaknuu. CTENeHb OKHCIEHUS U €€ ONpENelIEHuE o
(dbopMynaM OpraHMYECKUX U HEOPraHMYECKUX BELIECTB. DIEMEHTHI U BEIIECTBA, KAK OKUCIUTENN
u BoccraHoBUTenu. [loHsATHE O mpoueccax OKHCIEHUs M BoccraHoBiIeHHs. (CocTaBieHHE
yYpaBHEHUH XUMUYECKHUX PEaKIUil Ha OCHOBE EKTPOHHOr0 OanaHca.

DJIEKTPOJIM3 PACINIABOB H PAaCTBOPOB YICKTPOJIUTOB. XapaKTepUCTHKA JJIEKTPOJIM3a, Kak
OKHCIIUTEIbHO-BOCCTAHOBUTENLHOTO Mporecca. OCOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIOIEero B
pacTBOpax 3JIEKTpPOJUTOB. [IpakTHueckoe NpPUMEHEHUE 3JIEKTPOJIU3A. IIOIYYEHHE TaJOTEHOB,
BOZOPOJa, KUCIOPOJa, LICIOYHBIX METAJUIOB M ILEIOYEH, a TAKKe AJIOMUHUSA 3JICKTPOJIU30M
pacIulaBOB M pacTBOPOB COCIMHEHUM OSTUX JJIEMEHTOB. lIoHATHE O TranbBaHOIUIACTHKE,
rajJbBaHOCTEIrnu, paMHUPOBAHUY LIBETHBIX METAJIJIOB.

Jemoncmpayuu. PactBOpeHre CEpHOIl KUCIOTHI 1 aMMHAYHOM CeNUTPhl U (PUKCAIMS TEIJIOBBIX
ABJICHUM Ul OTHUX IPOLECCOB. B3auMOAEHCTBUSA pPAacTBOPOB COJISHOW, CEPHOM U YKCYCHOU
KUCJIOT OJIMHAKOBOH KOHLEHTPAIMM C OAMHAKOBBIMH Kycoukamu (TpaHylaMH) LHWHKa U
B3aUMOJICHCTBUE OJMHAKOBBIX KYCOYKOB pa3HBIX MeTaioB (MarHus, IMHKA, JKeue3a) ¢
pPacTBOPOM COJITHOM KHUCIJIOTBI, KaK IPUMEp 3aBUCUMOCTU CKOPOCTH XUMHUYECKUX PEaKLUN OT
OpUpOAbl BelecTB. B3anmoneiicTBue pacTBOpOB THOCYIb(aTa HaTpus KOHIEHTpAUMU H
TEMIIEpAaTyppl C pPacTBOPOM CEPHOM KHUCJIOTBL. MOJENUpOBaHUE  KKUIALIErO  CIOS».
Hcrnosp30BaHre HEOPraHMUECKUX KaTalu3atopoB (colieil jkenes3a, HOHU/Ia Kajlus) U MPUPOIHBIX
OOBEKTOB, COICpXKAIIMX Karanmasy (Cblpoe Msico, KapTodenb) Ui pPa3lokKEHHs MepOKCHIA
BOJIOpofia. B3anmMoneiicTBue IMHKAa C COJNSIHOM KHMCIOTONW HHUTpatoM cepebpa, Kak MpUMEpHI
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OKHUCITUTEIbHO-BOCCTAHOBUTENIBHOW peakiuii U peakiun obmeHa. KoHcTpynpoBanue Mmonenu
snekTponu3épa. BugeopparMeHT ¢ MPOMBIIIIICHHON YCTaHOBKH /IS TOJTyYESHUST QIFOMUHUS.
Jlabopamopnwie onvimepr. Vnmoctpauus npaswia beprosie Ha NpakTUKE — IPOBEAEHUE
peaxiuii ¢ o0pa3oBaHHEM OCajKa, ra3a 1 BOJbl. | eTeporeHHbIi KaTain3 Ha IpUMepe pa3ioKeHUs
negoxcpma BOJIOpO/ia B NPHUCYTCTBUM IUOKCHJA MapraHua. CMelieHue paBHOBECHS B CHCTEME
Fe>" + 3CNS <« Fe(CNS)z. McnbiTanue MHAMKATOPaMH CPEIbl PACTBOPOB COJlell pasmMuHbIX
TUNOB. OKHUCIINTENIbHO-BOCCTAHOBUTENIbHASL peakius W peakuuss oOMeHa Ha IpumMepe
B3auMOJIeUCTBUS pacTBOpOB cyibdara menu(ll) ¢ xene3om u pacTBOPOM IIEIOYH.
Ilpakmuueckasa paboma. PelieHue -HKCIEPUMEHTANbHBIX 3a7ad IO TeMe «XUMUYeCcKas
peakuus».

BewmecTBa 1 X cBOMCTBA

Metauibl. Ouznyeckue cBOMCTBa METAJUIOB, KaK (PYHKIHMS MX CTpOeHHUs. JleJeHrne MeTaioB Ha
IPYIIbl B TEXHUKE U XMMHUU. XUMUYECKHE CBOMCTBA METAJUIOB U BIEKTPOXUMMUYECKUU Dsif
HanpspkeHui. [ToHsTHe 0 MeTauIoTepMuu (QIIOMHUHOTEPMHUH, MarHUETEPMUH U IIp.).
Hemerasubl. biaaropoanbie rasbl. Hemeraiuer kak oxkuciurend. Hemeramnsl  kak
BOCCTaHOBUTENH. Psij1 snexrpoorpunarenbHocTi. HepTHBIE 1k 0J1aropoiHbIE a3kl

Kucnorsl Heopranmveckume #u opraHmyeckume. KuCIOTBI ¢ TOYKM 3pEHHMsS aTOMHO-
MOJIEKYJISIPHOTO yueHusl. KHCIIOTBI ¢ TOYKM 3peHMs] TEOPUH NIEKTPOIUTHUECKOW JTUCCOLUALINH.
Kucnaorsl ¢ TOoukum 3peHUss NPOTOHHOM Teopuu. OOmME XUMHYECKHE CBOWCTBA KHCIOT.
Knaccudukanust KUCIOT.

OcHoBaHMs HeopraHuveckue W opranmdeckue. OCHOBaHUSA C TOYKM 3pEHUS ATOMHO-
MOJIEKYJISIPHOTO yueHHsl. OCHOBAHUS C TOUYKH 3PEHMS TEOPUU IEKTPOIMTUUECKON TUCCOIUALINH.
OcHOBaHMsI C TOYKM 3peHUsi MPOTOHHOW Teopuu. Kiaccudukanuss ocHoBaHui. XuMHUECKHE
CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAaHUM.

AM¢orepHble coeqMHEHMs HeOpPraHMYecKkHe W  opraHmyeckume. Heopranuueckue
am(oTepHbIe COETUHEHUS: OKCUIBI U TUIPOKCU/IBI, — UX CBOWCTBA M moiydeHue. AMdoTepHbIe
OpraHUYeCKHUE COCIUHEHUS Ha IPUMEpPE aMUHOKUCIIOT. [lenTuasl U nentTuaHas cBsssb.

Coau. Kiaccudukamus comneit. YKécTkocTh Boabl M cmocoObl e€ ycrpaHeHus. llepexon
kapOoHaTa B ruipokapOoHaT u o0paTHo. O0IIKe XUMHUIECKHUEe CBOUCTBA COJIEH.

Aemoncmpayuu. Komnekuusa  MertawioB. Komneknus  HeMmerauoB.  BzaumonelictBue
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEAbI0. BceIbllka TEpMHUTHOM cMecH. Bcmblika
4EpPHOrO IOpoxXa. DBeITeCHEHME TajJOreHoB W3 MX PAacTBOPOB JIPYrUMHU  TaJIOTCHAMM.
B3aumopeiicTBue mapoB KOHLIEHTPHPOBAHHBIX PACTBOPOB COJISIHOM KHCIIOTHI M aMMHUaKa («IbIM
0e3 orus»). [lonmydyeHne aMmmMHuaka 1 U3y4eHHE €ro CBOWCTB. Pa3nuyHble ciydan B3aMMOICHCTBUS
pacTBOPOB COJIEH allOMUHUA €O WEN0Ybto. IlosydeHue »kECTKOM BOABI M YCTpAaHEHHE €€
JKECTKOCTH.

Jlabopamopnsie onvimoi. IlomydeHre HepacTBOPUMOIO TMAPOKCHIA U €0 B3aUMOJEHCTBHE C
KHUCIIOTOU. lccnenoBaHne KOHLIEHTPUPOBAHHBIX PpPAaCTBOPOB COJISIHOM M YKCYCHOM KHCIIOT
KareJabHbIM METOJZIOM IpHU UX pazbaBieHuu Bojoi. [lomydyenue amdoTepHOro ruapokcuaa u
U3y4YECHHE €r0 CBOMCTB. IIpoBeneHne KaueCTBEHHBIX PEAKLMM 10 OIIPENEICHUIO COCTaBa COJIM.
Ilpakmuueckaa padoma. PenieHue SKCIEpUMEHTAIBHBIX 3ajad Mo TeMe «Bemecrtsa U ux
CBOMCTBa».

XHuMHSA ¥ COBpEeMEHHOe 0011ecTBO

IIpousBoacTBo aMmMHaka U MeraHoJa. [IoHATHE O XMMHMYECKOM TEXHOJIOTMU. XUMHUYECKUE
peakiuy B MPOU3BOJICTBE aMMHaka U MeTaHoia. OOmas Ki1accupuKalvoHHas XapaKTepUCTHKA
peakui CUHTE3a B IPOM3BOJACTBE JTUX NPOAYKTOB. HayuyHble NPUHLMIIBIL, JIeXkKAIIKE B OCHOBE
IIPOM3BOJCTBA aMMHUaKa U MeTaHosa. CpaBHEHUE 3TUX TPOU3BOJICTB.

XumMHu4eckass IpaMOTHOCTh KAaK KOMIIOHEHT oOO0Iiel KyJIbTypbl 4esJoBeka. MapkupoBka
YIIaKOBOYHBIX MarepuasoB, O3JICKTPOHUKM U OBITOBOM TEXHMKH, SKOJOIMYHOIO TOBapa,
IIPOJYKTOB IIUTaHUs, STUKETOK I10 YXOIY 38 OJEKIOM.
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Hemoncmpayuu. Monenb IPOMBILIICHHON YCTAHOBKM IIOJyYEHUs CEPHOM KUCIOTHL. Mojaenb
KOJIOHHBI CHHTE3a aMMHuaka. BuaeopparMeHThl U Claiiibl O CTENEHU SKOJIOTMYECKON YHCTOTHI
TOBapa.

Jlabopamopnuie onvimpl. VI3yueHne MapKUPOBOK pa3JIMYHBIX BHJIOB IPOMBIIIJIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.
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IIpumepHoe TeMaTHYecKOe MIaHUPoBaHue Kypca 10 kiacca

(1 g B Hemenro, Bcero 36 4, u3 HUX 1 9 pe3epBHOE BpeMs)

Homepa XapakTepucTUKa OCHOBHBIX BUIOB
YPOKOB Tema ypoka OcHOBHOE coziep/KaHuE ypoKa AEATeNLHOCTH o0yuaromuxcs (Ha ypoBHE
n/n y4eOHBIX JICHCTBHIA)
1—2 Tema 1. IIpeameT opranndeckoii xumun. Teopusi crpoeHnst oprannueckux coennHennii A. M. Byriaeposa (2 u)
1 IIpenmeT opraHMyecKol XUMHUH OpraHndeckue BEIIeCTBA: IPUPOIHBIE, XapakTepu3oBaTh 0COOCHHOCTH COCTaBa U
HCKYCCTBEHHBIE 1 CHHTETUYECKHE. CTPOEHUSI OPraHUYECKUX BEIIECTB.
Oco0eHHOCTH COCTaBa U CTPOCHHS Knaccudunuponars 11X Ha OCHOBE
OpPraHMYeCKUX BEIIECTB. BUTanu3M u ero kpax. | MPOUCXOXKICHHS U ePEPadOTKH.
[TonsTue 06 yrneBogopoaax. AprymMeHTHpOBaTh HECOCTOSATENBHOCTD
Hemoncmpayuu. Ilnapnenue, oOyrinuBaHue u BUTAJIU3MA.
TOpEHHE OpraHMYECKUX BellecTB. Moienu Omnpenenars OTIMYUTEIbHBIE 0COOCHHOCTH
MOJIEKYJI OPIaHUUYECKUX COECAUHEHUN pa3HBIX yIJIEBOOPOOB.
KjaccoB (MIapOCTEePIKHEBbIC U 00BEMHBIE).
Onpenenenue 3JEMEHTHOTO COCTaBa
opranuueckux coequHenuil. [loprperst A. M.
byrneposa,
1. 5. bepuennyca, ®. Bénepa
2 OcCHOBHBIE TIOJIOXKEHUSI TEOPUN OCHOBHBIE TIOJIOXKEHUSI TEOPUU XUMHUYECKOTO Dopmynuposams 0CHOBHBIE MOJIOKEHUS

XMUMHUYECKOTO CTPOECHHUS
A. M. bytneposa

CTPOEHUs
A. M. bytneposa. Banentnocts. CTpyKTypHBIE
(bopMyIIbl — TOJHBIE U COKpAILIEHHBIE.
[Mpoctseie (omuHapHBIC) U KpaTHBIC (IBOMHBIC U
TpoitHbIe) CBs3H. MI30Mephl U H30MEpHSI.
B3aumHO€ BIMsHUE aTOMOB B MOJIEKYIIE.
Lemoncmpayuu. IlopTpersl

A. M. byrneposa, 3. ®pankianna,

®. A. Kekyre.

Jlabopamophvie onvimul. I3roTOBICHME
MOJENEN OPTaHUYECKUX COCTUHEHUN

TEOPUH XUMHUUYECKOTO CTPOECHUS
A. M. bytneposa.

Pasnuyarh MOHATHS «BAJICHTHOCTH» U
«CTETIeHb OKUCIICHHSI».

CocTaBsATh MOJICKYJISIPHBIE U CTPYKTYpPHBIE
(bopMyIIBL.

KnaccugunupoBars KOBaJI€HTHBIE CBS3H 110
KpPaTHOCTH.

OOBSICHATD SIBJICHHE U30MEPUU U B3aUMHOE
BJIMSIHHE aTOMOB B MOJIEKYJIE
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3—14 Tema 2. YriieBogopoabl H HX NPUPOIHBIE HCTOYHHKH (12 4.)

3—4 AnKaHbI T'omonoruyeckuil psn ajkaHoB M ero odmast | OnpenensTs NPUHAIICKHOCTh COSAMHEHUH K
¢dopmyna. CTpykTypHas U30Mepus YIIIEPOAHOM | ajlKaHaM Ha OCHOBE aHAJM3a COCTaBa UX
uenu. Panukansl. HoMeHknaTypa ajkaHOB. | MOJIEKYIL.

XUMUYECKHE CBOMCTBA QJKaHOB. TroOpeHHue, | /laBaTh Ha3BaHMS aJIKaHAM 110 MEKIYHAPOIHOU
peakuuu  3ameunieHus  (rajJoreHupoBaHME), | HOMEHKIATYpe. XapaKTepu30BaTh COCTaB U
peakuus  pasloKEHUs  METaHa, peaklys | CBOMCTBA BAXKHEUIIUX IPEICTaBUTEIEH
JETUPUPOBAHUS dTaHA. AJIKaHOB.

Llemoncmpayuu. IopeHne aakaHoB U3 HaGmrogare XuMHUYECKUN SKCTIEPUMEHT C
pe3epByapa razoBoi 3akuranku. OTHOILIEHHE ¢buKcupoBarh ero pe3yisraTsl. Paznuuars
aJIKAHOB K OPOMHOM BO/I€ pacTBOPY MOHATHSI KTOMOJIOI» U KU30MEP»
IIEpMaHraHara Kajaus.

Jlabopamopnuie onvimul. OOHapyXeHue

IIPOAYKTOB FOPEHUS CBEUU

5—6 AJnKeHbl Otuned. [oMonornyeckuil psji alKkeHOB. Onpenensats NpUHAIIEKHOCTb COEAUHEHUN K
Homenxknarypa. CTpyKTypHas U30MepHsL. aJIKEHaM Ha OCHOBE aHaJIM3a COCTaBa UX
[IpoMbIlITIEHHOE MTOyYEHHE AJIKEHOB. KPEKUHT | MOJIEKYIL.

U AETUAPUPOBAHNE AIKAaHOB. Peakuus JlaBaTh Ha3BaHM aJKEHAM 110 MEXIYHApOIHON
JETUApaTaluy 3TaHoja, KaK JJabopaTOpHbIi HOMEHKJIaType. XapaKTepu30BaTh COCTaB U
croco0 moyueHus sTuiieHa. Peakiuu CBOMCTBA BAJXHEUIIUX IIPEACTaBUTEIEH
IIPUCOEANHEHNS: TUApATALU, AJIKEHOB.

TMIPOrajoreHUPOBAaHKE, TAJIOTEHUPOBAHUE, HaGmrogare XuMHUUECKU SKCTIEPUMEHT C
nosmmepuszanuu. [Ipasuino MapkoBHUKOBA. (uKCHpOBATh €TO Pe3yIbTaThI

Oxucnenue ankeHoB. KauecTBeHHble peakiiun | Pa3nuuaTs NOHATUSA «TOMOJIOr» U «H30MEp»
Ha HENPEAEIbHbIE YIIIEBOIOPOABIL. IUIs QJIKEHOB

Llemoncmpayuu. I'opeHue stuineHa.

KauecTBeHHbIE peaKIMM HA ABOWHYIO CBSI3b:

o0eclBeYMBAHUE 3TUIEHOM PACTBOPOB

nepMaHraHara Kajius 1 OpoMHOM BOJIBI.

7 Anxanuensl. Kayuyku Homenxkunarypa. Conpspx€HHbIE nuensl. | OnpenensaTs NPUHAIEKHOCTb COEAUHEHUN K
byranuen-1,3, m3ompen. Peakmus JleOenesa. | ankagueHaMm Ha OCHOBE aHAIM3a COCTAaBa UX
Peakuun IIPUCOEANHEHHUS aJIKaIUEHOB. | MOJIEKYIL.

Kayuyku:  HarypaibHbI,  cHHTeTHuYeckue | JlaBaTh Ha3BaHUS aJIKEAMEHAM I10
(OyTasmeHOBBIH, M30IIPEHOBBII). | MEXIYHAPOIHOW HOMEHKJIATYpE.

Bynkanusanus kayuyka. Pesnna. DOOHUT.

Xapakrepu3oBarb COCTAB U CBOWCTBA




19

Lemoncmpayuu. Komnexkuns «Kayayku».
Jlabopamophuie onvimul. iccnenoBanue
CBOMCTB Kay4yKOB

BOKHEMIIMX MPEACTABUTENIEH AIKAJUEHOB.
Oco3HaBaTh 3HAYUMOCTb POJIK OT€YECTBEHHOTO
Y4E€HOTO B MMOJYYEHUH IIEPBOTO
CUHTETHUYECKOTO KaydyKa.

YcraHaBIMBaTh 3aBUCUMOCTb MEXKITY
CTPOCHHMEM U CBOMCTBAaMU IIOJIMMEPOB HA
npuMepe KaydyKka, pe3uHbl 1 200HHUTA

8 AJNKUHBI OOmias  xapakTepuCTHKa Tromosoruyeckoro | OnpenensiTh NPUHAIEKHOCTh COSAMHEHUH K
psma. Crnocobbl  00pa3oBaHusl  Ha3BaHMH | aIKKHAM HAa OCHOBE aHAJIM3a COCTaBa UX
QIKUHOB. XHMMHYECKHUE CBOWCTBA AaLCTWIICHA. | MOJICKYI.
TOpEHHUE, peakuuu pucoeaHEeHUs: | [JlaBaTh Ha3BaHUS AJIKMHAM I10 MEXKAYHapOIHON
TUPOraloreHUpOBaHMUE, raJIOTEHUPOBaHUE, | HOMEHKJIAaType. XapakTepu30BaTh COCTaB,
rugparanus  (peakuusi KydepoBa), — ero | cBoiicTBa M IPUMEHEHHE alleTHIICHA.
MOJIydeHUE W TpuUMeHeHue. BuHwixmopua u | YcTaHaBIMBATh MPUUNHHO-CIIEICTBEHHYIO
€ro MOoJIMMEepHU3alus B NOJUXIOPBUHNIIL CBSI3b MEXKY COCTaBOM, CTPOEHUEM MOJIEKYI,
Hemoncmpayuu. 1lonrydeHue aneruieHa CBOMCTBAaMHM U IPUMEHEHUEM allETUJICHA.
peakiel TuIpoIin3a Kapouaa KaabIus. HaGmrogare XuMHUUECKU SKCTIEPUMEHT C
I'openue aunerunena. KauecTBeHHbIE peakuu (uKCHpOBATh €TO Pe3yIbTAThI
Ha TPOHHYIO CBSA3b. 00ECI[BEUNBaHHE Paznuyarh MOHATHS «TOMOJIOT» U KU30MEP»
alleTUJIEHOM pacTBOPOB II€PMAHraHaTa Kajaus U | JUIs aIKUHOB
OpOMHOM BO/IBI.

9 ApeHbl benson, Kak IIpenCTaBUTENb ApPOMATHUYECKUX | XapaKTEpHU30BaTh COCTaB, CBOMCTBA U
yrneBoopofoB. CTpoeHHe €ro MOJIEKYIbl W | IpUMEHEeHHe OeH301a.
CBOMCTBA  (U3MUYECKHE M  XHMHUYECKHE | YCTaHABIMBATh MPHUUNHHO-CIICICTBEHHYIO
CBOMCTBA: TOPEHHUE, PEAKLUUU 3aMEUIEHUS] — | CBSI3b MEXJY COCTaBOM, CTPOEHHEM MOJIEKYII,
rajJjoreHupoBaHue, HuTpoBaHue. [lomydyeHue u | CBOHCTBaMU M IPUMEHEHUEM OCH30JIa.
pUMeHeHHe OeH301a. HaGmrogare XuMHUYECKUN SKCTIEPUMEHT C
Lemoncmpayuu. ViccienoBanue CBOMCTB (uKCHpOBATh €TO Pe3yIbTAThI
OeH307J1a C TOMOIIBIO OBITOBOTO PACTBOPHUTEI
«CobBEHT»

10 IIpupoaHBIil U IONIYTHBINA Ta3bl CocraB npuponaHoro rasza. Ero HaxoxnaeHue B | XapakTepu30BaTh COCTAaB U OCHOBHBIE

npupoze. IIpenmyniecTsa mpupoaHOTO raza Kak
TOIUINBA. XuMngeckas nepepadboTka
IPUPOJHOTO  Tra3a. KOHBEpPCHs, IHUPOJIH3.
CuHTe3-ra3 u ero NpuMeHEHHE.

HaIpaBJIeHUs IepepabOTKH U UCTIOIb30BaHMS
IIPUPOJHOTO rasa.

CpaBHUBaTbh HaX0KJIEHUE B IPUPOJE U COCTAB
IIPUPOJIHOTO U NONYTHBIX I'a30B.
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[TommytHeie ra3el, uXx cocrtaB. llepepaboTka
MOMYTHOTO Ta3a Ha (pakmouu: Cyxod ras,
mpornaH-O0yTaHOBasi CMECh, Ta30BbIil OCH3UH.

Jlemoncmpayuu. Kapra nojie3HbIX UCKOTIAEMBIX
PO

XapakTepu30BaTh COCTaB U OCHOBHBIE
HarpaBJIeHUs IepepabOTKH U UCTIOIb30BAHMS
IIOIyTHOTO ra3a

11 Hedts 1 crioco6b! e€ mepepaboTKu CocraB He(tu 1 e€ nepepaboTKa: MEPEroHkKa, XapakTepu30BaTh COCTaB U OCHOBHBIE
KpeKHHT, pudopMuHr: HerenmpoaykTsl u ux HarpasJIeHUs epepaboTKH He(TH.
nonydenue. [loHsaTHEe 00 OKTAHOBOM YHCIIE. Paznuyath HeTsIHBIE PPAKIUU U OIUCHIBATH
XUMHUYECKHE CIIOCOObI MOBBIIICHUS Ka4eCTBa 00J1acTH UX MPUMEHEHHUSI.

OeH3uHa. Oco3HaBaTh HEOOXOAUMOCTh XUMUYECKHX
Hemoncmpayuu. Konnexkuus «HedTs u CIOCOOOB MOBBINICHHUS KauecTBa OCH3MHA
HEPTENPOIYKTHI», BUACO(DPArMEHTHI U CJIAMIbI

«[leperonka vHedru». Kapra mone3nnx

uckonaeMoix PO

12 KamenHblIi#1 yrons 1 ero nepepadoTka KokcoBaHne KaMEHHOTO YIJISI M €r0 MPOAYKTHI: | XapaKTepu30BaTh OCHOBHBIEC MTPOAYKTHI
KOKCOBBIHT ras, aMMMavHas BOJI3, | KOKCOXUMHUYECKOTO MPOU3BOACTBA. OMUCHIBATh
KaMEHHOYTOJIbHasi cMojia, Kokc. ['asudukarus | o6mactu npuMeHeHus
KaMEHHOT'O YTJIS. KOKCOBOT'O I'a3a, aMMHUauyHON BOJIBI,
Lemoncmpayuu. Konnexkuus «KameHHBIN yroib | KAMEHHOYTOJIBHOW CMOJIBI, KOKCA.

U TIPOJIYKTHI €r0 1epepadboTK». Oco3HaBaTh HEOOXOIMMOCTD Ta3u(pUKaAIUU
BuneodparmenTs! u craiiisl KaMEHHOTO YIS, KaK aJbTepPHATHBBI
«Kokcoxummuueckoe mpou3BOJCTBO» IPUPOIHOMY rasy.

13 [ToBTOpeHue u 06001IeHNE TectupoBanue, pelieHue 3a1a4 U yIpa>KHEHUN | BBINOJIHATE TECTBI, PEIIaTh 3a1a4U U
0 TeMe YIPaKHEHUS 110 TeME.

ITpoBOIUTH OLIEHKY COOCTBEHHBIX J10CTHKECHHM
B YCBOCHHH TEMBI.

KoppekrupoBarb CBOU 3HaHHUS B COOTBETCTBUH
C IJIAHUPYEMBIM PEe3yIbTaTOM

14 Kontponbnas padota Ne 1 «Teopust ctpoenust oprannueckux coequaenuit A.M. BytnepoBa. YriieBogopoapi»

15—28 Tema 3. Kuciiopoa- u a3oTconep:kaiiue oprannyeckne coenuenns (14 u)

15—16 OnHoaTOMHBIE CLIUPTHI @OyHKIMOHAIbHAA TUAPOKCWIbHASA rpymnmna. | Ha3eiBare CMpThI 0 MEXKAYHAPOJHOU
I'omonorunueckuii pan MpEeAENbHBIX | HOMEHKIATYpeE.

OJIHOATOMHBIX CIIUPTOB. M30Mepus mosoxeHus
(byHKIIMOHAIBHON Tpynmnbl. Bogopoanas cBs3b.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,
CIIOCOOBI TTOYYCHHS ¥ 00JIACTH IPUMEHEHHS
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XUMUYECKHUE CBOMCTBA CIUPTOB. AJbJIETUAHAS
rpymnma. Peakuus stepuduKanuy, CIOXKHbBIE
s¢upel. IIpumenenune cnuproB. JleiicTBue
METWJIOBOTO M 3TWIOBOIO  CHOUPTOB  Ha
OpraHu3M YeJIoBeKa.

Jlemoncmpayuu. OKUCIEHUE CIUPTA B
aJIbACTH/I.

Jlabopamophvie onvimol. CpaBHEHHE CKOPOCTH
rcrapeHus BOJbI U 3TAHOJIA.

IIPENEIbHBIX OJHOATOMHBIX CIIUPTOB.
YcranaBIuBaTh NPUYUHHO-CIIEICTBEHHYIO
CBSI3b MEXKY COCTaBOM, CTPOCHUEM MOJIEKYI,
CBOMCTBAMHU U IPUMEHEHHUEM METAaHOJIa U
9TaHOJIA.

Habnronare, caMOCTOSTEIbHO POBOAUTE U
OIUCBIBATh XUMUYECKHUM SKCIIEPUMEHT

17 MHOroaToMHBIE CIIUPTHI OTUJEHITIUKOIIb, KaK npezacraButens | KnaccuuupoBars CIUPTHI 0 UX AaTOMHOCTH.
JBYXaTOMHBIX U TJIMIIEPUH, KaK MPEICTaBUTEb | XapaKTepru30BaTh CTPOCHHUE, CBONCTBA,
TpEXaTOMHBIX cIUPTOB. KauecTBeHHast peakiusi | CrOcoObl MOTy4YeHUsI M 00JaCTH IPUMEHEHUS
Ha MHOTOaTOMHBIE CIUPTBl, HUX CBOMCTBA, | MHOTOATOMHBIX CIIUPTOB.
nonydeHue u mnpumenenue. llonstue 00 | UnentuduupoBars MHOrOaTOMHBIE CIIUPTHI C
aHTu(dpu3ax. MIOMOIIBIO0 KAYECTBEHHOM PEaKIUH.
Lemoncmpayuu. KauecTBeHHas peakius Ha Habnronare, caMOCTOSATEILHO IPOBOAUTE U
MHOTOATOMHBIE CITUPTHI. OIHCBIBATH XUMUYECKUI SKCIIEPUMEHT
JlabopamopHvie onvimul. PaCTBOPUMOCTD
IIMLIEPUHA B BOJE

18 ®enou Crpoenue, [IOJIy4YEHHE, CBOMCTBA u | Xapakrepu3oBaTb CTPOCHHUE, CBOMCTBA,
npuMeHeHne ¢enona. KauecTBeHHBbIE peakluH | criocoObl NOTyuYeHHs U 001acTH IPUMEHEHUS
Ha (enon. BsaummHoe BiMAHME aTOMOB B | (peHONA.
Moekyie (eHona. Wnentudunmposars HEHOI ¢ MOMOIIBI0
Hemoncmpayuu. 3aBUCUMOCTb PACTBOPUMOCTH | KaYECTBEHHBIX pEaKLuil.
(deHona B BoJIE OT TEMIIEPaTyphI.
BsaumoneiictBue ¢enomna ¢ 6pomuoit Bogoit 1 | CoGimronars mpasuiia 6e301MacHOro 00palieHus
xnopunom xenesa(lll), kak kauecTBeHHbIE ¢ eHoIoM
peaxIuu

19 Anbieruibl U KETOHBI dopManpaeTua U aueTalbAETUN, Kak | XapakTepu30oBaTb CTPOEHUE, CBOMCTBA,

npeaAcCTaBUTCIIN AJIbACTU 0B, COoCTaB nux

MoOJIeKyll. DyHKIMOHAIbHAS KapOOHMJIbHAS
rpymnmna. KauectBeHHble peakuuu Ha
aJlbICTUIBI. ColicTBa, [IOJIy4YCHHE U
IIPUMEHEHHUE dbopmanpaeruia u

auertanpAeruaa. Peakuuu NOJMMKOHAEHCALUH
i opmanpaeruga. [loHsTre o KeToHaX Ha

CIIOCOOBI TTOYYSHHS ¥ 00JIACTH IPUMEHEHHUS
dbopManbaeruaa u areranbaeruaa.
NnentudunupoBars anbIeryuipl C TOMOIILIO
KAYECTBEHHBIX PEaKIIUH.

Cobmronarh mpaBuiia YKOJIOTUYECKU
IPaMOTHOTO ¥ 0€30MaCHOTO OOpAIEHUS C
(bopManbaETHIOM.
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npuMepe aleToHa.
Hemoncmpayuu. Peakuuu cepeOpstHOTO
3epKaja ¥ CO CBEKEMOIYYCHHBIM THAPOKCUIOM
memu(ll) mpu HarpeBaHuHM, Kak Ka4eCTBEHHBIC
pEaKIMU Ha aJbJICTUIbI

20 KapOGoHOBBIE KHCIIOTHI I'omonornyeckuit pan IpeaeNbHbIX | XapaKTepu30BaTh CTPOEHUE, CBOMCTBA,
OZHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKUpHBIE | ClIOCOOBI MOTYYESHHUS i 00IACTH PUMEHEHHUS
KHUCJIOTHl. XUMHUYECKHE CBOWCTBA KapOOHOBBIX | MYPaBbUHOM U YKCYCHOM KHCIIOT.
KHUCJIOT. Ilonyuenue u npuMeHenue | Paznuuars oOuiee, 0coOCHHOE M €AMHUYHOE B
MYPaBbUHOHN U YKCYCHOM KHCIIOT. CTPOCHUU U CBOMCTBAX OPraHUYECKUX
Hemoncmpayuu. O6pa3ibl MypaBbHHOH, (MypaBbUHOM U YKCYCHOW) ¥ HEOPTaHUYCCKHUX
YKCYCHOM, MAJIbMUTUHOBOUW U CTEAPUHOBOU KHUCJIOT.
KHCJIOT ¥ UX PaCTBOPUMOCTb B BOJIE HaGnronare, mpoBOAUTH, ONUCHIBATH U
Jlabopamophule onbimbl. XUMUUECKHE (buKCHpOBaTh pe3yNbTaThl JEMOHCTPAILIMOHHOTO
CBOMCTBA YKCYCHOM KHMCJIOTBI 1 J1abOPaTOPHOTO XMMUYECKUX
JKCIIEPUMEHTOB.
CoOmronarh npaBuia SKOJIOTHYECKU
IPaMOTHOTO M 6€3011acHOro 0OpaIeHus ¢
KapOOHOBBIMU KUCJIOTaMHU
21 Crnoxubie 3¢upsbl. XKupsi Peakius srepudukamuu. Croxasle 3¢gupsl. | OnUChIBaTh peakuy dTepUPHKALNN KaK
XKupel, ux coctaB M ruApoau3 (KUCIOTHBIA U | 0OpAaTUMON OOMEHHBIN TPOLIECC MEXKITY
1Ie09Hoi). Mpua. ['uapupoBanue KHpOB. KHUCJIOTaMU U CIIUPTAMHU.
Hemoncmpayuu. Komnekuus cnoXHbIX 3UpoB. | XapakTepu3oBaTh CTPOCHUE, CBOMCTBA,
Komnexmus sxupoB. OO6pa3isl TBEPIOTO U CIIOCOOBI TTOYYSHHS ¥ O0JIACTH IPUMEHEHHUS
JKUJIKOTO MBLJIA. JKUPOB.
Jlabopamopnule onvimoi. OnpeneneHue YcraHaBIMBaTh 3aBUCUMOCTD MEXAY
HEIPENEIbHOCTH PACTUTEIBHOIO Macia (bu3NYeCKMMH CBOMCTBAMH KUPOB, COCTABOM
UX MOJIEKYI U IIPOUCXOKIACHUEM.
U IIPOU3BOJCTBO TBEPABIX )KUPOB HA OCHOBE
PacTUTEIBHBIX Macell.
Habmnronare, mpoBOAUTH, ONUCHIBATH U
(buKCHpOBATh Pe3yNbTaThl JEMOHCTPAIIHOHHOTO
1 J1abOPaTOPHOTO XMMUYECKUX IKCIIEPHUMEHTOB
22 YrneBoabl Yrnesoasl. MoHOcaxapuel. [1r0Kk03a Kak Onpenensats NpUHAIIEKHOCTh OPraHUYECKUX

anpaerupocnupt. Copout. MonoyHoKucioe u
cnupTroBoe OpoxkeHne. POTOCHHTES.

COEIMHEHUH K YIIIEBOJAM.
Pa3nuyars MOHO-, U~ U NTOJIMCAXapUABI 110 UX
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Hucaxapuael. Caxapo3a. [Tonucaxapusl:
KpaxMaJ, LeJUII0I03a.

Llemoncmpayuu. AnpaeruiHple CBOMCTBA U
CBOMCTBa MHOTOATOMHBIX CIIUPTOB IIIOKO3bI B
peaxiusix ¢ ruapokcuaom meau(ll).
Nnentudukamnus kpaxmana.

JlabopamopHvie onvimul. I3roTOBICHHE
KpaxMmaJlbHOTO Kieiicrepa. nenTuduxanus
Kpaxmajia Kak KOMIOHEHTa HEKOTOPbIX
MIPOJIYKTOB MUTAHUS

CIIOCOOHOCTH K TUPOITU3Y.

IIpuBOAUTE IPUMEPHI IPEACTABUTENICH KAXK 0N
IPYIIIbI YITIEBOJOB.

HaGmnronare, mpoBOANTH, OMMCHIBATH U
(buKCHpOBaTh pe3yNbTaThl JEMOHCTPAIIHOHHOTO
1 J1abOPaTOPHOTO XMMUYECKUX IKCIIEPUMEHTOB

23 AMUHBI AmuHorpynmna.  AMHHBI  mpeaenbHele M | OnpenensaTs NpUHAIEKHOCTh OPraHUYECKOTO
apomarnueckue. AHMIUH. [lodydyeHne aMUHOB. | COEAMHEHUS K aMMHaM Ha OCHOBE aHAJIN3a
Peakumst 3uHuHa. XUMHMUECKHE CBOMCTBAa M | COCTAaBa €r0 MOJEKYIL.
[IPUMEHEHHUE AMUHOB. Xapakrepu3oBarb CTPOEHUE, CBOMCTBA,
Lemoncmpayuu. Tloptper H. H. 3ununa. CIIOCOOBI TTOMYYSHHS ¥ 00JIACTH IPUMEHEHHUS
Konnexus aHUJIMHOBBIX KPACUTENEH. aHWINHA.
Jlabopamophule onvimbi. VI3roTOBIICHHE AprymMeHTHpOBaTh YyBCTBO T'OPJOCTH 3a
MOZeJIel MOJIEKYII aMUHOB JOCTHKEHUS OT€YECTBEHHON OPraHu4eCKOU
XUMHH.
CoOmronats npaBuiia 6€301MacHOro 00paIeHus
C AaHWJIMHOM U KPacHUTEJSIMU HAa €0 OCHOBE
24 AMUHOKHCIIOTHI. AMUHOKHCIIOTBI, C€OCTaB MX MoJiekyl Hu | OnpenensTs NpUHAIEKHOCTh OPraHUYECKOTO
CBOMCTBA, KaKk aM(OTEpHBIX OPraHMYECKUX | COCNMHEHMS K aMUHOKHCIOTaM Ha OCHOBE
COeIMHEHUN. [NMIMH, Kak NpeaCcTaBUTENb | aHAJIM3a COCTaBa UX MOJIEKYIL.
AMHUHOKHUCIIOT. [Tonyyenne  mosuneruaoB | XapakTepu30BaTb CBOMCTBA aMUHOKUCIIOT KaK
peakiueil nonukoHAeHcanuu. lloHsATHE O | aMPOTEPHBIX COCTUHEHUN.
NENTUAHOM CBS3M. Pa3znnuars peakuuy NoIMKOHACHCALUU U
Jlabopamopnvle ~ onvimei. W3rotoBiieHue | NENTUIHBIE CBSI3U
MOJIENM MOJIEKYJIbl IIIUIMHA
25 benku CtpoeHnre MoJeKyln OeJIKOB: TIEpBUYHAS, XapakTepu30BaTh COCTaB, CTPOEHUE,

BTOPUYHAS M TPETHYHASI CTPYKTYPBHI.
KagyecTBeHHbIE peaknuy Ha OSIIKH, UX
THPOJIHU3, ACHATYpAIsl U OUOJIOTUYEeCKUe
GyHKIHH.

Hemoncmpayuu. KauecTBeHHBIE pEaKIIUl HA
OeJIKH.

CTPYKTYPY M CBOMCTBA OEIKOB.
Wnentudunuponars OeNKu.

OnwuceiBaTh OMOJIOTOYECKHUE CBOMCTBA OSITKOB
HA OCHOBE MEXIIPEIMETHBIX CBS3EH XUMUU U
ouonoruu
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26 [TpakTrueckas padora No 1. Wnentudukanys OpraHuuecKux coeaMHEHHMA [TpoBoauTH, HAOMIONATH U OTIMCHIBATH
WnenTudukanys opraHuyecKux XUMUYECKHH IKCTIEPUMEHT IS
COEVHEHUN MIOATBEPIKACHUS CTPOCHUS U CBOMCTB
Pa3IUYHBIX OPraHUYECKHX COCAMHEHUH, a
TaKke UX UJCHTU(UKAILIMH C TIOMOIIBIO
KA4ECTBEHHBIX peaKIui
27 [ToBTOpeHue u 06001IeHNE TectupoBanue, pemeHue 3a1a4 1 ypaKHeH!H | BBIMOTHATH TECTHI, pemarh 3aJa4u U
0 TeMe YIPaKHEHUS 110 TeMe.
ITpoBOIUTH OLIEHKY COOCTBEHHBIX J10CTHKECHHM
B YCBOCHHUH TEMBI.
KoppekrupoBarb CBOM 3HaHHS B COOTBETCTBUH
C IJITAHUPYEMBIM PEe3yIbTaTOM
28 KonrponbHas padora Ne2 «Kucnopoz- 1 a3oTcoaepxKaline OpraHuuecKnue coeInHeHIs»
29—33 Tema 4. Oprannveckasi Xumusi 1 oourectBo (5 u)
29 buorexnonorus PazBurtue Ouorexnonorun. Tpu HanpaBieHUs OOBSICHATD, UTO TaKO€ OMOTEXHOJIOT s, TeHHAs
OMOTEXHOJIOTUH: TeHHasK (MM TeHeTHYecKast) (MM TeHeTHYecKas) MH)KCHepHs, KIISTOYHast
WH)KEHEPUs; KJIETOYHAas! HHKEHEPUS, UH)KeHepusi, OMoJornyecKkasi HHKeHepHs,
Ouonoruyeckas MHxeHepus. [ eHeTnuecku KJIOHHPOBaHHE, UMMOOMIM30BaHHbIC
mMoaupunpoBanusie opranu3mMel (I'MO) u (bepMeHTBI.
TpaHcreHHas npoaykuus. Kionuposanue. XapakTepu3oBaTh pojb OMOTEXHOJIOTUU B
HNmmoOmm3oBaHHbIe (PEPMEHTHI H UX pelIeHUH TPOIOBOILCTBEHHON MPoOIeMbl U
pUMEHEHHE. COXpPaHEHUH 370POBbsI UCIIOBEKA
Hemoncmpayuu. BuneodparMeHThI U Canpl
110 GMOTEXHOJIOTHH U UIMMOOMIIN30BaHHBIM
dbepMeHTam
30 ITonnmepsl Knaccudukanus nomumepos. MckyccrBennsle | KnaccuduuupoBars noimmepsl Mo pa3inyHbIM
MOJIMMEPHI: LEJUTYION], alleTaTHBIN IIENK, OCHOBAHMSIM.
BHCKO3a, 1IeJUI0(aH. Paznuuath HCKYCCTBEHHBIE HOJIMMEPHI,
Hemoncmpayuu. Konnekuus noauMepos. KJIaccu(UIUpoOBaTh WX W WUIIOCTPUPOBATH
Komiekuusi CHHTETHUECKUX TIOJTMMEPOB U IPYIIBI TOTMMEPOB MIPUMEPAMHU.
W3AEIINN U3 HUX
YcraHaBiaMBaTh CBSI3M  MEXIY CBOMCTBaMU
MIOJIUMEPOB U 00JIACTSMU MX PUMEHEHUS
31 CuHTeTn4eckue moJIuMepbl [Tonmumepu3zanst W MOJMKOHIEHcanus, Kak | Paznuuare MOJIMMEPHU3AIHIO u
CI10COOBI TIOJTy4EHUS MOJIMMEPOB. | MOJIMKOHICHCAIIHIO.
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CuHTETHYECKHUE Kay4yKHU. [Tommactupoun,
tednon u MOJIMBUHWIXJIOPU, KakK
MPEACTABUTENM IJIACTMACC. CHHTETHUYCCKHE

BOJIOKHA: KallpOH, HAWIIOH, KeBJIap, JIABCaH.
Jlemoncmpayuu. Konnekiuss ~ CUHTETUYECKUX
MOJIMMEPOB: IJIACTMACC M BOJIOKOH W U3JCIIHM
13 HUX

[IpuBoauT,  mpUMEpPHl  3THX  CIOCOOOB
IIOJIy4E€HHUS TIOJIUMEPOB.
OnuceiBaTh CUHTETUYECKUE Kay4dyKH,

IJIaCTMAcChl ¥ BOJIOKHA HAa OCHOBE CBS3U
CBOMCTBAa — IIPUMEHEHHUE

32 [TpakTrueckas padota Ne 2 Pacmio3naBanue miacTMacc U BOJIOKOH [IpoBoauTH, HaOJIIONATh u ONHUCKLIBATh
XUMHAYECKUI AKCIIEPUMEHT JUTSL
UICHTU(PUKAIIMKM TJJaCTMACC H  BOJIOKOH C
MTOMOIIIHIO KAU€CTBEHHBIX PEaKIUil

33-34 IToBTOopenue u 00001IeHUE KypCa.

35 IIpomexxyTouHas aTTecTanus

36 Pe3epBHOe Bpemst
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IIpumMepHoe TeMaTHYeCKOe IJIAHUPOBaHUE Kypca 11 kiaacca 6a30Boro ypoBHsi

(1 u B Hexemto, Bcero 34 u)

XapakTepuCcTUKa OCHOBHBIX BUJOB

Homepa
YPOKOB T/ Tema ypoka OcCHOBHOE coziep/KaHUE ypoKa NEATENBHOCTH 06yqa1010u1/1xc;1v (na ypoBHe
yueOHBIX JICHCTBHI)
1—9 Tema 1. Crpoenue Bemects (9 4)
1 OCHOBHBIE CBE/IEHUS O CTPOCHUH CrpoeHue aTtoma: cocTaB siipa (HYKJIOHBI) U ApryMEHTHpOBaTh CI0KHOE CTPOECHUE aTOMa
aToma aNeKTpoHHas obosouka. [ToHaTHEe 00 M30TOMAX. | KaK CUCTEMBI, COCTOAIICH U3 sApa U

IToHsATHE O XUMUUYECKOM IEMEHTE, KaK SIEKTPOHHON 000JIOUKH.
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3aps10M XapakTepu30oBaTh YpOBHU CTPOEHUs BELLECTBA.
saapa. OnwuceIiBath yCTpoiicTBO U paboty bombioro
Lemoncmpayuu. Iloprpersl aJIpOHHOIO KoJulaiaepa
3. Pezepdopaa, H. bopa. Buneopparments! u
cnanapl «boJbIION aIpOHHBIN KOJUTAlIep»,
«YpOBHHU CTPOEHUs BELIECTBA»

2 Ilepunonnueckas cucrema dusnueckuil cmpica npuHATol B Tabnune /. U. | OnuceiBaTh CTpOEHUEM aTOMa XUMUYECKOTO

XUMHUYECKUX DIIEMEHTOB
. 1. MeneneeBa B CBETE yUEHHUS O
CTPOEHUH aToMa

MeHieneeBa CUMBOJIMKH. IOPSIKOBOIO HOMEpa
AJIEMEHTa, HOMEpa Mepuoja U HOMEpPA TPYIIIbI.
ITonstue 0 BaJICHTHBIX ANEKTPOHAX.
OTo0pakeHre CTPOCHHUSI IMEKTPOHHBIX 000JI0YEK
aTOMOB XMMHYECKHX JJIEMEHTOB C IOMOUIbIO
SNEKTPOHHBIX U BIEKTPOHHO-IpapUUECKUX
bopmyi.

OObsicHeHHEe  3aKOHOMEpPHOCTEH  M3MEHEHUS
CBOMCTB JJIEMEHTOB B IE€pUOJaX M TIpylmax
NIEPUOANYECKON CHUCTEMBI, KaK CIEACTBHE HX
NIEKTPOHHOIO CTPOEHUS. ONeKTpoHHbIE
ceMEICTBAa XUMUYECKUX AIEMEHTOB.
Hemoncmpayuu. Paznuunsie hopmMbl
Ileproauueckoil cucTeMbl XMMUYECKHX
aemenToB JI. M. Menneneesa. [Toprper . .
Mengeneesa.

Jlabopamopnule onvimul. MoenupoBaHue

3JI€MEHTa Ha OCHOBE €ro
MIOJIOKEHUS B IEPUOJUYECKOM CUCTEME

. . MeHnaeneena.

3anuceIBaTh 3JEKTPOHHBIE U AIEKTPOHHO-
rpaduueckue GopMyITbl XUMHUECKHX
3JIEMEHTOB.

OrnpenensiTb OTHOIIEHUE XUMUYECKOTO
AJIEMEHTA K ONPEACIEHHOMY IEKTPOHHOMY
CEMENCTBY
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noctpoeHus [lepuoauyeckoit CUCTEMBI C
TTOMOIIBIO KAPTOUYEK

CpaBuenue [leproauueckoro 3akoHa
" TCOPpUH XUMHUYCCKOI'O0 CTPOCHUSA HA
¢dunocodcroif ocHOBE

IIpennocelIku OTKPBITHS Ilepuonnyeckoro
3aKOHA M TEOPUU XHMHYECKOTO CTPOEHUs
OpPraHMYECKUX COEIMHEHUH, POJb JUYHOCTH B
UCTOPUU  XMMHH; 3HAUEHUE INPAKTUKU B
CTaHOBJIEHUU U PA3BUTUU XUMHUUYECKUX TEOPHIL.
Lemoncmpayuu. loptpetst . 1. MeHnneneesa u
A. M. Byrneposa

IIpencraBiaTs pa3sBUTHE HAYYHBIX TEOPUI 110
CIHMpaJId Ha OCHOBE TPEX (HOPMYITUPOBOK
IIeproanueckoro 3akoHa U OCHOBHBIX
HaIIPaBJIICHUH PA3BUTHS TEOPUU CTPOECHUS
(XMMHUY€ECKOT 0, JIEKTPOHHOTO U

PO CTPAHCTBEHHOTO).

Xapakrepu3oBarh poJib IPAKTUKU B
CTAHOBJICHUU U PA3BUTUU XUMUYECKOU TEOPUHU.
AprymMeHTHpOBaTh YyBCTBO T'OPJOCTH 3a
JOCTUKCHUS OTEYECTBECHHOM XMMUU U BKJIAJ(
POCCUNCKHUX YU4EHBIX B MUPOBYIO HAyKy

NoHHas xumuyeckas CBs3b U
HMOHHBIC KPUCTAJUINYECKUE PEIIETKH

Katmonsl ¥ aHMOHBL. MX  3apsabl W
KJaccuuKalMs IO COCTaBy Ha MPOCTble U
cnoxusble. [Ipencrasurenu. [lonsrue 06 HOHHOM
XUMUYECKON CBsA3U. VOHHasg Kpucramindeckas
pemérka u (U3NYECKUE CBOMCTBA BEIIECTB,
00YCIIOBJIEHHBIE 3TUM CTPOCHUEM.
Jemoncmpayuu. Monenb NOHHOU
KPUCTAJZIMYECKOU pEIETKH HA ITpUMepe
XJIOpuAa HaTpus. MuUHepasl ¢ 3TUM TUIIOM
KPUCTAJUIMYECKON PEIIETKOM: KAJIBIUT, TAJIUT.

XapakTepu3oBaTb HOHHYIO CBSA3b KaK CBS3b
MEXJly HOHaMH, 00pa3yIoIIMMHUCS B pe3yNbTaTe
OTJau UJIY IIPUEMA DJIEKTPOHOB aTOMAMU WJIN
IpyIIIaMHA aTOMOB.

Onpenensats NPUHAIEKHOCTh HOHOB K TOH
WJIM UHOW I'pyIIIe Ha OCHOBAHUHU UX 3apsja U
COCTaBa.

XapakrepusoBaTh (hu3HYecKue CBOMCTBA
BELIECTB C HOHHOM CBS3bI0, KaK (PYHKIIMIO BUJA
XMMUYECKOU CBA3HU U THUIIA KPUCTAININYECKOU
peméTKU

KoBaneHTHas XuMHUECKas CBA3b.
ATOMHBIE U MOJIEKYIISIPHBIE
KPUCTAJUIMYECKUE PELIETKU

Ilonarue 0 KOBaJIEHTHOU CBSI3H.
DIEKTPOOTPULIATENBHOCTD, HETOJISIPHAs Hu
MoJIsipHAas KOBAJIEGHTHbIE CBsi3U. KpaTHOCTH

KOBAJICHTHOM CBA3M. MeXaHU3Mbl 00pa30BaHHS
KOBAJICHTHBIX CBsI3¢i: OOMEHHBI M JTOHOPHO-
akuentopHelii. IlosApHOCTE MOJIEKYNBI, Kak
CIIEACTBHE IMOJISIPHOCTH CBS3U U T'E€OMETpUU
MoJieKynnbl. Kpucrannmueckue peméTku ¢ 3TUM

TUIIOM  CBSA3U. MOJIEKYJSIPHBIE H  aTOMHBIE.
dusugeckue CBOIICTBa BEILICCTB,
00yCIOBIIEHHBIE THUIIOM KPHUCTAJUTMYECKUX

PEETOK.

OnuceIBaTh KOBAJEHTHYIO CBA3b, KAK PE3YIbTaT
o0pa3oBaHus OOLINX IEKTPOHHBIX Map WU
KaK pe3y/bTaT NePEeKphIBaHUs IEKTPOHHBIX
opOuTae.

KnaccugunupoBars KOBaJIGHTHBIE CBS3H 110
30, KpaTHOCTH U CIOCO0yY MepeKpbIBaHUs
ANEKTPOHHBIX OpOUTATICH.

Xapakrepu3oBaTh (PU3MYeCKUe CBOICTBA
BEIIECTB C KOBAIEHTHOH CBA3BIO, KaK (DYHKLUIO
KOBAJIGHTHOM CBSA3U U THIIA KPUCTAJIIMYECKOM
pelmeTKU
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Lemoncmpayuu. Monenu MOJIEKyIIpHOM
KPHUCTAJUIMYECKON PEMIETKH HA IPUMEPE «CYXOTO
JIbJIa» WK M0JAa U aTOMHOW KPUCTAIITNYECKOU
PeIIETKY Ha IpUMepe anMasa, rpadura uim
KBapua. MoJenb MOJISIpHOTO 00bEMa rasa

Merannnyeckass XMMHUYECKas CBI3b

IlonsTue 0 METaUINYECKOM CBSI3H Hu
METAUIMYECKUX KPUCTALUIMYECKUX PEHIETKAX.
®dusznueckue CBOMCTBA METAIJIOB HAa OCHOBE HX
KPHUCTAJUIMYECKOTO CTPOCHHS. [Ipumenenue
METAJJIOB Ha OCHOBE MX CBOMCTB. UEpHBIC U
LIBETHBIE CILIABHI.

Jlemoncmpayuu. Moenu KpucTauIn4eCKUX
PELETOK METAJUIOB.

Jlabopamophvie onvimol. KoHCTpyHpOBaHUE
MOJIEJIM METAIJINYECKON XUMHUYECKON CBI3U

XapakTrepu30BaTh METANINYECKYIO CBA3b KaK
CBSI3b MEXKJy MOH-aTOMaMH B MeTalIax 1
CIJIaBax IO CPEICTBOM 0000IIECTBIEHHBIX
BAJICHTHBIX JJIEKTPOHOB.

OOBSICHATD €IUHYIO IPUPOY XUMHUYECKUX
CBA3EH.

XapakrepusoBaTh (hU3NYeCcKUe CBOIMCTBA
METaJIJIOB, KaK (PYHKIIHIO METaNTHYECKOM
CBSI3U U METAJUIMYECKON KPUCTAIIIMYECKOU
peméTKu

BOI[OpO,Z[HaH XHUMHYCCKasa CBA3b

MexmornekyinsipHas u BHYTPHUMOJIEKYIIIpHAs
BOJIOPOJHBIE CBSI3U. 3HaueHue
MEXMOJEKYISIPHBIX ~ BOJAOPOJIHBIX  CBsI3€ B

IIPUPOJIE U JKU3HU YEJIOBEKA.
Hemoncmpayuu. BuneodparMeHThI U Caiipl
«CTpyKTypbI Oenka».

JlabopamopHvie onvimul. JleHatypanus Oenka

XapakTepu3oBaTh BOJOPOJHYIO CBS3b KaK
0COOBII TUIT XUMUYECKOH CBSI3H.

Paznuuare MEKMOJIEKYIIPHYIO U
BHYTPUMOJIEKYIIIPHYIO BOJOPOIHBIE CBA3H.
PackpsIBaTh poiib BOAOPOIHBIX CBA3CH B
OpraHu3aIui MOJIEKYSl OMOTIOJIMMEPOB, —
6enxoB 1 JIHK, — Ha 0cCHOBE MEXITPEAMETHBIX
CcBsi3ell ¢ Ononoruei

ITonumepst

[Tonyuenue MOJIMMEPOB peakuusIiMu
MOJIUMEPHU3ALIUU u MOJIMKOHICHCALIHH.
Baxueiuye npencraBUTENM  IUIACTMACC U
BOJIOKOH, KX  TIOJIyueHHE, CBOMCTBA U
npuMenenue. lloHAaTHe O HEOPraHUYECKHUX
MOJIMMEPAX U UX MPEACTABUTENH.
Lemoncmpayuu. Konnexkunn «I[Inactmaccer»,
«Bonokna». O6pa3ibl HEOPraHUIECKUX
MOJIMMEPOB — BEILIECTB aTOMHOM CTPYKTYPBI

Xapakrepu30oBarh MOJIUMEPHI KaKk
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS.
Paznuyare peakuuu noaMmepu3anuu u
ITOJIMKOH/ICHCALIHH.

OnuceiBaTh Ba)KHEUIINE NIPENCTABUTEIN
IUIACTMACC U BOJIOKOH M Ha3bIBaTh 00JIaCTH UX
IIPUMEHECHHSI.

YcranaBIMBaTh €AMHCTBO OPTAHUYECKOU U
HEOPraHUYECKON XMMHUU Ha IIPUMEPE
HEOPraHUYECKUX MTOJIMMEPOB

JlucriepcHble CHCTEMBI

[TonsiTre o nucniepcHo# ¢ase u TUCHEPCUOHHON
cpene. ArperarHoe COCTOSIHHE pa3Mep YacTHll

Xapakrepu3oBaTh pa3InYHbIC THUIIBI
JUCHEPCHBIX CUCTEM HAa OCHOBE arperarHoro
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¢da3pl, Kak OCHOBa s  KIacCHU(pHUKAIIUU
TUCIIEPCHBIX CHUCTEM. OMYIbCHUH, CYCIICH3UH,
a’p030JI1 — TPYIIBI TPYOOIUCIIEPCHBIX CHUCTEM,
WX TPEACTaBUTENU. 30M M TEIH — TPYIIIbI
TOHKOJUCIIEPCHBIX CHCTEM, WX MPENCTABUTEIH.
[TonsiTHE O CUHEpE3HCE U KOATYISIUU.
Hemoncmpayuu. Konnexkuun oo6pa3non
Pa3IUYHBIX JUCTEPCHBIX cucTeM. CHHEpe3nuc u
KOATYIISIIHS

Jlabopamophvie Oonvimbl. [Tonyuenue
KOJUIOMJTHOTO  pacTBOpa  KypuUHOTO  Oenka,
UCCIIEZIOBAHUE €ro CBOWCTB C  IOMOIIBIO
Ja3epHOM  yKa3kKh M TPOBEIEHUE  €r0

JIeHaTypaluu. [Tomnyuenune AMYIbCUU
pacTUTeNbHOrO Macia u HaOmoneHue 3a eé
pacciloeHueEM. [Tomnyuenune CYCIIEH3UH

«A3BECTKOBOIO MOJIOKa» U HAOIIOLEHUE 3a €6
ceIMMEHTaIuEN

COCTOSIHUS IUCTIEPCHOM (a3bl U
JUCIIEPCUOHHOU CpEbL.

PackpbIBaTh posib pa3iTUUHbIX TUIIOB
THMCTIEPCHBIX CUCTEM B JKU3HHU NMPHPOJIBI U
oOriecTna.

ITpoBoauTH, HAOMIONATH U OMUCKHIBATH
XUMUYECKHUH SKCTIEPUMEHT

10—21

Tema 2. Xumuueckue peaknun (12 u)

10—11

Knaccnq)I/IKaum{ XUMHUYECKUX
peaxkuuit

AnnoTpornuzanus ¥ U30Mepu3anus, Kak peaKiiuu
0e3 N3MEHEHHsI COCTaBa BEIIECTB. AJUIOTPONHS U
e¢ mnpuuuHbel. Krnaccupukanus peakuui 10
Pa3IMYHBIM OCHOBAaHMSIM: O YHUCIY M COCTaBy
peareHToB M  TPOAYKTOB, 1o  ¢ase, 10
UCIOJIB30BAaHUIO KaTanu3atopa Win (epMeHTa,
no TtemiaoBoMy Addekty. Tepmoxummuueckue
YPaBHEHUS PEAKIUiL.

Jlemoncmpayuu. PacTBOpeHUE CEPHON KUCIIOTHI
1 aMMHAYHOU CENMTPHI U (PUKCAIIHS TETUIOBBIX
SIBJIEHUW JIJI 3TUX IIPOLECCOB

Onpenensars NpUHAAIEKHOCTh XUMUUYECKOU
peakuuy K TOMY MJIM HUHOMY THUITy Ha
OCHOBAHMUH 110 Pa3IMYHBIX PU3HAKOB.
OTtpaxkaTh Ha MUCHbME TETUIOBOM (et
XMMUYECKUX PEAKLHN C IIOMOILBIO
TEPMOXUMHUYECKUX YPABHEHUH.
IloaTBepK1aTh KOJTMYECTBEHHYIO
XapaKTEPUCTUKY DK30- U SHAOTEPMUYECKUX
peakuuii pacyéTamMu 10 TEPMOXUMHUYECKUM
YPaBHEHUSIM.

12

CKOpOCTh XUMHYECKUX pEaKIuit

@axkTopbl, OT KOTOPBIX 3aBUCUT CKOpPOCTb
XMMHUYECKUX DPEaKLM: MPUPOJa PEearupyromux
BEILECTB, TeMIlepaTypa, II0IIA/1b nx

YcraHaBIUMBaTh 3aBUCUMOCTB CKOPOCTH
XMMHUYECKON peakuu OT IIPUPOIBI
pearupyromux BeueCTB, UX KOHIEHTPALUH,
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CONPUKOCHOBEHUSI pPEarupyronmx BELIECTB, HX
KOHILIGHTpalus, [MPUCYTCTBUE  KaTajau3aropa.
[Tonstne o  karamuze. @DepMEHTHl,  Kak
Ouonornyeckue Karanuzatopsl. HHruburtopsl,
KaK «aHTOHHUMBbI» KaTaJIu3aToOpOB U X 3HAUYEHUE.
Llemoncmpayuu. B3aumMoneucTsus pacTBOpOB
COJIIHOM, CEPHOU U YKCYCHOU KUCJIOT
OJIMHAKOBOM KOHIEHTPALMHU C OAUHAKOBBIMU
Kycoukamu (rpaHy1aMu) HUHKA U
B3aUMO/JICIICTBHE OJIMHAKOBBIX KYCOUKOB Pa3HbIX
MeTaJuIoB (MarHusi, IMHKA, jKejie3a) ¢ paCTBOPOM
COJITHOM KMCJIOTHI, KaK IIPUMEp 3aBUCUMOCTH
CKOPOCTH XMMHMUYECKHUX PEaKIIMA OT PUPOIBI
BELLECTB. B3auMoieicTBHE PacTBOPOB
THOCY/Ib(ara HATPHs KOHLIEHTPALUH U
TEMIIEpaTypbl C PACTBOPOM CEPHOI KUCIIOTHI.
MoaenupoBaHue «KUISIILETO CII0s.
I'ereporenHslii KaTanu3 Ha MPUMEPE PA3IOKEHUS
IIEpOKCH/a BOJOPOAA B IPUCYTCTBUM TUOKCUA
Maprasia.

Jlabopamophule onvimul. Vicrions3oBanue
HEOPraHW4eCKUX KaTalan3aTopoB (Coiel xernesa,
MOM/IA KaJlUsl) U TIPUPOJHBIX OOBEKTOB,
cozIepIKalx Karanasy (ChIpoe Msico,

KapToQeb) IS pa3IoKeHHUs TEPOKCHIA
BOJOpPOJA

TeMIepaTyphl U TUIOMIAAN UX
COIPUKOCHOBEHHS.

PackpbIBaTh poJib KaTaaInu3aToOpOB Kak
(aKTOpOB YBEIIMYECHUSI CKOPOCTH XUMHUYECKON
peaxIuy U paccMaTpuBaTh UHTMOUTOPHI KaK
«QHTOHUMBI» KaTaJln3aTOPOB.
XapakTepu3oBaTh (PepMEHTHI KaK
OMOJIOTHYECKHE KaTalu3aTopbl OEITKOBOM
IPUPOABI U PACKPBIBATH UX POJIb B IPOTEKAHUHU
OMOXMMHUYECKUX PEAKIM Ha OCHOBE
MEXIPEIMETHBIX CBsI3ei ¢ OMoNoTHeH.
ITpoBoauTH, HAOMIONATH U OMHUCHIBATD
XUMHUYECKUH SKCIIEPUMEHT

13

OOpaTUMOCTh XUMHYECKHIX PEaAKITUil.
XUMHUYECKOE PABHOBECHE U CITOCOOBI
€ro CMCIICHUS

Knaccupukanuss XUMHYECKHMX peakUuid 10
NpuU3HaKy ux HamnpaBineHus. [lonartue 00
00paTUMBbIX peakusax u XUMHUYECKOM

paBHoBecuu. [Ipunmun Jle-llarense u cocoOsl
CMEIICHUs] XMMHUYECKOro paBHoBecus. OOmias
XapaKTepUCTHKA PEaKIWid CHHTE30B aMMHaKa W
okcuna cepbl(VI) u paccmorpeHue  ycnoBwmid
CMEIICHUS UX PAaBHOBECHS Ha MPOU3BOJICTBE.

Jlemoncmpayuu. CmerieHue paBHOBECHUS B
cucreme Fe** + 3CNS™ «— Fe(CNS)s

OnuceIBaTh COCTOSIHUS XUMHUYECKOTO
paBHOBECHS U MPEIaraTh CrocoObl ero
CMELICHHSI B HEOOXOIMMYIO CTOPOHY Ha OCHOBE
aHaJIM3a XapaKTEPUCTUKHU PEAKLIUU U
npunnumna Jle-Illarense.

[TpoBoauTH, HAOMIONATH U OMUCKHIBATH
XUMUYECKUM DKCIIEPUMEHT
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Jlabopamophwie onvimwl. nmoctpanust
npaBuiia beprossie Ha MpakTUKe — MPOBEACHUE
peakuuii ¢ 00pa3oBaHUEM OCaJKa, ra3a ¥ BOJbI

14—15 I'maponus OOparumblii ¥ HeoOpaTuMblii  TUAPOIM3BL. | OnpenensTs TUII THAPOIN3a COJIM Ha OCHOBE
I'mpponus coseir u  ero tunel. [wuaponus | aHanusa e€ cocrasa.
OpraHMYECKHUX COEIMHEHUN B xuBbIX | Knaccuduuuposars rugposns comuei
OpPraHu3MOB, KakK OCHOBa OOMEHa BEIIECTB. | 10 KATUOHY U aHHOHY.
[Tonatue 06 3HEPreTUYECKOM OOMEHE B KIIETKE U | XapaKTepu30BaTh POJIb THAPOIIN3A
pOJIM TUAPOIN3a B HEM. OpraHUYEeCKUX COCAVNHEHUH, KAK XUMUYECKOMN
Jlabopamopnule onvimyi. VcnibiTaHne OCHOBBI 0OMEHA BEIIECTB U SHEPTUH B )KHUBBIX
MHAMKATOPaMHU Cpelibl pacTBOPOB COJIEH OpraHusmax.
Pa3IUYHbIX TUIIOB. ITpoBoauTH, HAOMIONATH U ONUCKHIBATH

XUMHUYECKHUMN SKCIIEPUMEHT
16 OxucanTenbHO-BOCCTAaHOBUTENBHBIE | CTeNeHb OKHUCIeHUs U €€ omnpeneneHue Mo | Onpenensarb OKUCIUTEIbHO-
peakuuu ¢dopMynaM OpPraHMYECKMX U HEOPraHMYECKHUX | BOCCTAHOBUTEIIbHBIC PEAKIINU KaK MPOLECCHI C

BEUIECTB.  OJIEMEHTBl W  BEIIECTBA, KakK | N3MEHEHUEM CTENECHENW OKUCIICHMSI JIEMEHTOB
OKUCJIUTEIM M BOCCTAaHOBUTENU. [loHATHE O | BELIECTB, YYaCTBYIOIIMX B PEAKIUH.
Ipoleccax OKHUCIEHMS M BOCCTAHOBJIEHHMS. | Pa3nmmyarh OKUCIUTENh U BOCCTAHOBUTEID,
CocraBneHue ypaBHEHUN XMMHUYECKUX PEAKLUH | IPOLECCHl OKUCIEHMS U BOCCTAHOBIIEHUS.
Ha OCHOBE AJIEKTPOHHOTO OasiaHca. CocraBnats ypasHeHust OBP Ha ocHOBe
Lemoncmpayuu. B3auMmoneincTBre HUHKA € SIIEKTPOHHOTO OanaHca.
COJISIHOH KHCIIOTOW M HUTPATOM cepedpa. ITpoBouTH, HAOMIONATH U OMUCKHIBATH
Jlabopamophule onbimbl. OKUCIUTETBHO- XUMHUYECKUH SKCIIEPUMEHT
BOCCTAHOBUTEJbHAS PEaKIMs U peakius oOMeHa
Ha IIpUMEpE B3aUMOJIEICTBUS pacTBOPOB
cyiabdara menu(ll) ¢ xenezom u pacTBopom
LIEJIOYH.

17-18 DNeKTpoJIn3 pacIulaBoB U XapakTepucTuka IIEKTPOIIN3A, Kak | OnuchIBaTh MEKTPOIU3 KaK OKHCIUTEIBHO-

pactBopoB. [IpakTnueckoe
IIPUMEHEHHE IEKTPOIIN3a

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO IIPOLECCA.
OCOOEHHOCTH BJIEKTPOJIN3a, IMPOTEKAIOIET0 B
pacTBopax ANEKTPOJIUTOB. [IpakTnueckoe
IIPUMEHEHHE ANEKTPOJIN3a: MIOJTy4EHHE
TaJIOTEHOB, BOJIOPOJd, KHUCJIOPOJA, IIEIOYHBIX

BOCCTAHOBUTEIBHBIN ITpoLiecC.

Paznuuarh 351eKTposn3 paciiaBoB ¥ BOJHBIX
pacTBOpOB.

XapakTepu30BaTh NPAKTUYECKOE 3HAYECHUE
ANIEKTPOJIM3a HA IPUMEPE MOJIy4EHUs
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METAJZIOB H IJ.IGHO‘-ICFI, a TaKkKC aJIlIOMHUHHA

ANEKTPOIIU30M pacIuiaBoB " pacTBOpOB
COEIUHEHUN HJTUX JeMeHTOB. IloHstue o
rajJb>BaHOIUIACTUKE, rajJbBaHOCTETUH,

padUHUPOBAHUH LIBETHBIX METAJIJIOB.
Lemoncmpayuu. KoHCTpyHpOBaHUE MOAEIH
snekTponusépa. Buneodparmenr c
IIPOMBILIUIEHHOW YCTAHOBKH JUJIS IIOJIy4EHUS
AIFOMUHUSA

AKTUBHBIX METAJUIOB U HEMETAJIJIOB, a TAK¥Ke
raJIbBaHOIUIACTUKH, I'aJIbBAHOCTEI UMY,
papUHUPOBAHUH LIBETHBIX METAIIJIOB

19 [Ipaktuueckast pabora Ne 1. Pelienne skcnepuMeHTAIBHBIX 3a4a4 110 TEME [TnaaupoBarh, MPOBOAUTEH HAOMIONATH U
Pemenne sxcriepuMeHTANBHBIX 334a4 | «XHMUYECKask PeaKLus» ONMCHIBATh XMMUYECKHUH SKCIIEPUMEHT C
110 TeMe «XHMHUYECKasl peaKus» COOJTIOICHHEM TPAaBUJI TEXHUKU O€30MaCHOCTH
20 [ToBTOpeHue u 06001IeHNE TectupoBanue, pemeHue 3a1a4d 1 yrpaxHeHHUH BBINOAHATE TECTHI, penars 3a1a4u U
U3Y4EHHOIO 10 TEME YIpaKHEHUS TI0 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX J10CTHKECHHIH
B YCBOCHHMH TEMBI.
KoppextupoBarb cBOM 3HaHUS B COOTBETCTBUU
C IUNIAHUPYEMBIM PE3YIIBTaTOM
21 Kontponbnas pabora Ne 1 «Ctpoenue BemecTBa. XUMUYECKask peaKIIys»
22—30 Tema 3. BemecTBa u ux cBoiicta (9 u)
22 Merainsl dusnueckre CBOMCTBA METAJUIOB, Kak (YHKIMUS | XapakTepu3oBarh (PU3NYECKHE M XUMHUECKUE
UX CTpoeHHMs. JleJeHne MeTalioB Ha TPYNNbl B | CBOWCTBA METAUIOB KaK (PYHKIMIO CTPOCHHUS
TEXHUKE W XUMHHU. XHMHUYECKHE CBOICTBA | UIX aTOMOB U KpPUCTAJJIOB HA OCHOBE
METaI0B u NIEKTPOXUMHUUYECKUI psan | npeacraienuii o6 OBP  u  monoxenus
HanpsokeHuil.  [loHsATHE O  METAJIOTEPMUU | METAUIOB B DJIEKTPOXUMHUYECKOM  psAy
(aTFOMUHOTEPMHHU, MATHUETEPMUH U 1IP.). HaNpsKEHUM.
Lemoncmpayuu. Konekuust METauIoB. HaGmronare ¥ onuchIBaTh XUMUYECKUN
B3anmozeiicTBue KOHLICHTPUPOBAHHOM a30THOM | DKCIIEPUMEHT
KHCJIOTBI C MEJIbIO. BCIIbIIIKa TEPMUTHON CMECH.
[Toprper H. H. bekerosa
23 Hemeransl. braroponssie rassl Hemeramiel kak oxucnutenu. Hemeramnsl kak | OnuchIBaTh 0COOEHHOCTH MOJIOKCHHS

BOCCTAHOBHTEIHU. Psi/i 371€KTpOOTPUIIATENBHOCTH.
WNueptHbie uiu 61aropoHbIC Ta3bl.
Jlemoncmpayuu. Konnekiys HEeMETaJuIoB.

HemetamioB B [lepuoanueckoit Tabmune /1. U.
MeHieneeBa, CTpOEHHUE UX aTOMOB U
KPHUCTAJUIOB.




33

Bensimka uépHoro nopoxa. BeitecHenue
rajoreHOB U3 UX PACTBOPOB APYTHUMHU
raJjoreHaMu

CpaBHUBaTh CIIOCOOHOCTH K aJUIOTPOTIHH C
MeTaJUIaMU.

XapakTepu30oBaTh OOIIHE XUMUIECKHIE
cBolicTBa HemeTai1oB B cBeTe OBP u nx
MOJIO’KEHHSI HEMETAJIOB B Py
AIEKTPOOTPULATEIBHOCTH.

HaOmronars 1 OnmuchIBaTE XUMHAYECKUI
JKCHEPUMEHT

24 Kucnorsl HeopraHudeckue u Kucnotsl C  TOYKM  3peHus aToMHO- | COOTHOCHUTD IIPEICTABUTENEN OPraHUYECKUX U
OpraHHYECKHE MOJIEKYISIPHOTO  yueHMsl. KHCIOTBI € TOYKM | HEOPraHMYECKHUX KUCIIOT C COOTBETCTBYIOIEN
3peHus TEOpUH AIEKTPOJIMTHUECKOHN | KIacCU(PUKALIMOHHOMN TPYIIIOH.
mucconranuu.  Kucnorsl ¢ Touku  3peHus | OmuchIBaTh 00IIKE CBOMCTBA OPraHUYECKUX U
OpOTOHHON  Teopun. OOmUEe XUMHUYECKUE | HEOPraHMUYECKHUX KUCIOT B cBeTe TOJ] u ¢
cBoMcTBa KUCIOT. Kitaccudukanus Kucior. MO3ULIUU OKUCIIEHUS-BOCCTAHOBJIEHUSI KATHOHA
Jlabopamopmuiii onvim. UccnenoBanue BOJIOPO/Ia WJIM aHMOHA KMCIIOTHOIO OCTaTKa.
KOHILIEHTPUPOBAHHBIX PaCTBOPOB COJISTHON U OmnpenensaTb 0COOEHHOCTH XUMUYECKUX
YKCYCHOM KHUCJIOT KaleabHbIM METOAOM IIPU UX CBOMCTB a30THOM, KOHLIEHTPUPOBAHHOU CEPHOM
pa30aBIeHUN BOJIOH. U MYPaBbUHOH KUCIIOT.
ITpoBoauTh, HAOMIONATH U OOBICHATH
pe3yNbTaThl MIPOBEAEHHOIO XUMHUYECKOTO
JKCIIEPUMEHTA
25 OcHoBaHMs HEOpPraHUYECKUE U OcHoBaHMsI €  TOYKM  3peHUs  aTOMHO- | ONuUCBIBaTh HEOPTAHUYECKNE OCHOBAHUS B

OpPraHu4CcCKuUcC

MOJIEKYISIpHOTO y4yeHus. OCHOBaHMS C TOYKH

3peHuUs TEOpUH AIEKTPOJIUTUYECKON
nuccoranuu. OCHOBaHMS C TOYKH 3pPEHUS
MIPOTOHHOM TEOPHHU. Knaccudukarnms
OCHOBaHMH. XHUMHYECKHE CBOMCTBA

OpraHUYEeCKUX U HEOPraHUYECKUX OCHOBAHMI.
Lemoncmpayuu. Komiekuust nienodeii 1 aMMHOB.
B3aumMozeiicTBrue NapoB KOHLEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KHCJIOTHI M aMMHUaKa («IbIM
0e3 orHs»). [lonyueHre aMMuaKa U U3y4eHue
€ro CBOMCTB.

Jlabopamopnvie onvimul. Ilonydenue
HEPAaCTBOPUMOTO TUAPOKCUIA U €r0
B3aMMOJICHCTBUE C KUCIOTOU

ceete TO/I.

Xapakrepu3oBaTh CBOMCTBAa OPraHUYECKUX U
HEOPraHMYeCKHX OECKHIOPOIHBIX OCHOBAHMIMA
B

CBETE IPOTOHHOM TEOPHHU.

[TpoBoauTh, HAOMIONATH U OMKCHIBATH
XUMHUYECKHUMN IKCIIEPUMEHT
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26 AmdoTepHbIe COeTUHEHUS Heoprannueckue ampoTepHbIe COSAMHEHUS: XapakTepu30BaTh OPraHUYECKUE U
HEOPraHUUYECKHE U OPraHUUYECKUE OKCHJIbI U TUAPOKCH/IBI, — UX CBOMCTBA U HEOpraHuveckrue aMmQpoTepHbIE COECAUHEHHS KaK
nojydyeHue. AMpoTepHbIe OpraHMYecKue BEIIECTBA C IBOWCTBEHHOHN (QyHKIMEH
COEIMHEHUS Ha IPUMEPE aMUHOKHCIIOT. KHMCJIOTHO-OCHOBHBIX CBOWCTB.
IlenTuap! 1 nenTuHas CBS3b. AprymMeHTHpoBaTh CBOMCTBA AMMHOKHUCIIOT KaK
Lemoncmpayuu. Paznuunble ciryyan aM(pOTEPHBIX OPraHUYECKUX COCTUHEHUH.
B3aUMOJIEHCTBHSI pACTBOPOB COJIEH alIOMMHMS CO | PackppIBaTh Ha OCHOBE MEXIPEAMETHBIX
HIETOYBIO. cBs13eil ¢ Onosorueit poiab aMUHOKHCIIOT B
Jlabopamopnule onvimul. Ilonyuenue OpraHu3aluy )KU3HUA
aM(OTepHOTO TUAPOKCH]IA U U3YUCHHUE €T
CBOMCTB
27 Conn Knaccugpukammsa conei. JKEctkocTh Boabl U | XapaKTepU30BaTh COJIM OPraHUYECKUX U
ciocoObl €€ yctpanenus. [lepexon kapOoHaTa B | HEOPraHMYECKUX KUCIIOT B CBETE TEOPHH
ruapokapOoHar u ooparHo. OOMe XUMUUECKUE | SICKTPOIUTHYECKON TUCCOLUAIINH.
CBOMCTBA COJIEH. CooTHOCUTB NpEACTaBUTENEN CONEH
Lemoncmpayuu. 1lonydenue ;xECTKON BOIBI U OpraHUYEeCKUX U HEOPraHUYECKUX KHUCIIOT C
yCTpaHEHHE €€ )KECTKOCTHU. COOTBETCTBYIOIIEH KIacCU(pUKAIIMOHHON
Jlabopamophvie onvimul. IlpoBenenue TPYIIION.
Ka4e€CTBEHHBIX PEAKIUH 110 OIIPENEICHUIO Xapakrepu3oBarh KECTKOCTH BOABI U
COCTaBa COJIH. IpeaIaraTh Crocoobl e€ ycTpaHeHus!.
OnuceIBaTh 00IIME CBOMCTBA COJICH B CBETE
TO/I.
ITpoBouTH, HAOMIONATH U OMUCKHIBATH
XUMHUYECKHH SKCIEPUMEHT
28 [Tpaktuueckas pabota No 2. Pelenue skcriepuMeHTaNbHBIX 33/1a4 10 TEME: [TnaaupoBarb, MPOBOANTH, HAOMIONATH U
Pemenue skcriepuMeHTANbHBIX 3a1a4 | «BelecTsa 1 X CBOMCTBa» OIMUCBIBATb XUMUYECKUM SKCIIEPUMEHT C
1o TeMe «BemiecTBa u ux cBoiicTBa» COOJTIOICHUEM TIPAaBUJI TEXHUKU O€30MaCHOCTH
29 [ToBTOpEeHHEe U 0600IIEHHE TEMBI TectupoBanue, penieHUe 3a1a4 U yIpaKHEHUH BBINOJIHATE TECTHI, pelIaTh 3a1a4u U

10 TCMC

YIPaKHEHUS 10 TEME.

ITpoBOIUTH OLIEHKY COOCTBEHHBIX J10CTHKECHHIM
B YCBOCHHUHU TEMBI.

KoppektupoBarb cBOM 3HaHUS B COOTBETCTBUU
C IUIAHUPYEMBIM PE3YJIETaTOM
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30 KonTponbHas padora Ne 2 «BermiectBa 1 Ux cBoiicTBa»
31-32 IToBTopenne u 06001eHue Kypca. [Ipome:kyTouHasi HTOrOBasi aTTecTalUs
33—34 Tema 4. Xumusi u coBpeMeHHOe 001ecTBO (2 1)
33 XUMHUYECKask TEXHOJIOT s ITonsatue 0 XUMHUYECKOU TEXHOJIOTHUHU. | XapaKTepU30BaTb XUMUYECKYIO TEXHOJIOTIHIO
XUMHUYECKHUE peaKkii B MPOU3BOACTBE aMMHAaKa | KaK POU3BOJAUTENBHYIO CHITy OOIIeCTBa.
u MeraHonma. OOmas knaccudukanuonHas | OnHUChIBaTh XUMHUUECKUE MPOIIECCHI, JIeKaIUe
XapaKTepUCTHKA peaxiuii CHHTE3a B | B OCHOBE ITPOM3BO/ICTBA aMMHaKa U METAHOJIA,
NPOU3BOJACTBE OITHX MPOAYKTOB. HayuHble | C MOMOIIBIO POJHOTO S3bIKA U A3bIKA XMMHH.
NPUHLUIBL, JIEKAIle B OCHOBE IPOM3BOJICTBA | YCTAHABIMBATH aHAJTIOTUH MEXIY JBYMS
aMMHaka W MeTaHona. CpaBHEHHE OSTHX | IPOMU3BOJCTBAMM.
IIPOU3BOJICTB. ®opMynupoBaTh 00IIME HAYYHbIE TPUHLIUIIBI
Hemoncmpayuu. Moaenyu mpOMBIIIITICHHBIX XUMHUYECKOTO MTPOU3BOJICTBA
YCTAHOBOK MOJYYEHUSI CEPHOU KUCIIOTHI U
CHHTE3a aMMHaKa
34 XuMu4ecKasi TpaMOTHOCTh Kak MapkupoBKa yakOBOYHBIX MaTepHAJIOB, ApryMeHTHpOBaTh HEOOXOJUMOCTh
KOMIIOHEHT 0O1Ie# KylbTYypbl SNEKTPOHHUKHU M OBITOBOM TEXHUKH, XUMUYECKOH IrpaMOTHOCTH KaK KOMIIOHEHTA
YeJoBeKa HKOJIOTUYHOTO TOBApa, MPOAYKTOB MMUTAHUS, OOIIEKYIbTYPHON KOMIIETEHTHOCTH YEJIOBEKA.

ATUKETOK I10 YXOIy 32 OJIEXK 0.
Hemoncmpayuu. BuneodparMeHThI U ClIaiipl 0
CTENEHU YKOJIOIMYECKON YUCTOTHI TOBApa.
Jlabopamophule onvimyi. VI3yueHne MapKUpOBOK
Pa3IMYHbIX BUJIOB IPOMBIIUIEHHBIX U
IIPOJIOBOJIbCTBEHHBIX TOBAPOB

YMeThb noity4arh He0OX0JUMYI0 HH(OpMAIIIO
C MapKUPOBOK Ha YIaKOBKaX Pa3IMYHbBIX
MPOMBIIIJICHHBIX U MPOJOBOJIBCTBEHHBIX
TOBApOB
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Jluteparypa
YMK «Xumus. 10 kiaacc. Ba3oBblii ypoBeHb»
1. Xumus. 10 kmacc: y4e0. mis oOmeoOpaszoBar. opranmsammii / O. C. T'adbpuensn, U. T.
OctpoymoB, C. A. CnaaxoB. Xumusa. 10 xmacc. ba3oBeiii ypoBeHb. YueOHMK. — M.:
[Tpocsemenue, 2020
2. O. C. I'abpuenau, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 xnacc. ba3oBblil ypoBeHb.
Metoanueckoe nocobue.
3. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacce. 3agaqyHuk
4. DnexrpoHHas popma yueOHHKA.
YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 wmacc: yueb. mis oOmeoOpasoBar. opranmsanuii / O. C. T'abpuensn, U. T
OctpoymoB, C. A. CnaakoB. Xumwus. 11 kmacc. ba3zoBbiii ypoBeHb. YueOHuk. — M.:
[Tpocsemenue, 2020
2. O. C. I'abpuenan u op. Xumus. 11 knacc. ba3oBblit ypoBenb. MeToauueckoe mocooue.
3. O. C. [abpuenan, 1. B. Tpueybuax. Xumus. 11 knacc. bazoBbiil ypoBeHb.
4. DnexrpoHHas popma yueOHHKA.
Hugpopmayuonnsie cpeocmea
Humepnem-pecypcol na pyccKkom a3viKe
1. http://www.alhimik.ru TIpeacraBnensl ciaeayromue pyOpUKU: COBEThI aOUTYPUCHTY, YIUTEIIO
XUMHH, CIPaBOYHHK (04eHb OoJbIasi MOAOOpKa TAaOIHIl M CIIPABOYHBIX MAaTEpHANOB), Becénas
XUMHUsI, HOBOCTH, OJIMMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUIT)
2. http://lwww.hij.ru/ Xypuan «XuMusi ¥ KU3HB» TOHSITHO W 3aHUMATEIbHO PacCKa3bIBacT 000
BCEM MHTEPECHOM, YTO MIPOUCXOJIUT B HAYKE M B MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html OnekrponHblid xypHan «XHMUKH U XuMmus». B
KypHaJle TPE/ICTABICHO MHOXXECTBO OIBITOB IO XUMHH, COJICPKHUTCS MHOTO 3aHUMAaTelbHON
UH(OpPMALINH, TO3BOJISIONICH YBICYbh YUCHUKOB IKCIIEPUMEHTAIBHON YaCThIO IPEIMETa.
4. http://c-books.narod.ru Jluteparypa no xumumu.
5. http://1september.ru/. Xypuan «IlepBoe ceHTAOpsi» AN yduTeledl W He TONbKO. B HEM
NPE/ICTaBICHO OOJBIIOE KOJMYECTBO PAa0OT yYYCHHUKOB, B TOM YHCIIE M HCCIEIOBATEIHCKOTO
XapakTepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBII TOPTAI CO CCHUIKAMH Ha
00pa3oBaTeNbHBIC CAUTHI 10 XUMHHU.
7. www.periodictable.ru COopHuK crareii 0 XMMHYECKHX OSIEMEHTAaX, HJUIIOCTPUPOBAHHBIN
IKCIIEPUMEHTAMH.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

