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IlosicHuTeILHAA 3aMHCKA
DenepaibHblii rOCyIapcTBEHHbINH 00pa30BaTeNbHEIN CTaHAApPT 061ero 0bpa3oBaHUs, a TAKXKe OCHOBHBIE HIEH M TONOKEHHS
[IporpamMmbl pa3BuTHs W (hOpPMHPOBaHHS YHHBEPCAJIbHBIX y4eOHBIX HeiCTBHI A cpedHero (MojHOro) obimero o6pa3oBaHUS
COCTaBJIAIOT OCHOBY NpeanaraeMoi paboueii nporpaMmel.
Ota nporpaMma JIOTHYECKH 1POJI0/DKAET IPOrPaMMBI TS HAYaIbHOTO 061LEro ¥ OCHOBHOIO 06111ero 06pa3oBaHus B 0061aCTH
Pa3BHTHS BCEX OCHOBHBIX BHJIOB JICATENbHOCTH 00y4aeMbIX, Mpe/cTaBieHHblX B HUX. OHa cocTaBieHa ¢ y4€TOM OcOOeHHOCTeH,
KOTOpble OOYCNOBIEHBI, B [EPBYIO OYepelib, MPEAMETHBIM COACPKAHHEM H TNCHUXONOTHYECKMMH BO3PACTHBIMM OCOOEHHOCTAMH
00y4aeMbIX.
Ilo3naBarenbHas NesATENBPHOCTE NPH HM3YYEHHH Kypca XHMHH Ha 0a30BOM YPOBHE WIpacT BEAYILYI0 POib B Pa3BUTHHM
OCHOBHBIX BH/IOB Y4€OHOH IEATENIbHOCTH CTApLIEKIACCHHKOB: BIAJETh METOJAMM HAYYHOTO TMO3HAHMS, MOTHO U TOYHO BHIPAXKaTh
CBOH MBIC/IH, XapaKTEePH30BaTh, OOBACHATH, KITACCHPHIIMPOBATHL XHMHUYECKHE 00BEKTHI, paboTarh B rpyIine, apryMeHTHPOBATh CBOIO
TOYKY 3pEHMS, HAXOOWTh, WCMOJIbL30BaTh Pa3/IHYHbIE MCTOYHMKM MH(OPMALIMA M MPEACTaBIATH B YCTHOH W IHCBMEHHOH pedun
pe3yibrarhl €€ aHanu3a.
Onna 13 3a1a4 00ydyeHHs B cpejiHei 1IKoJe — OnpeleNeHde faibHekei obpasosarebHON TPAGKTOPUM H OTBETCTBEHHOTO
BbIOOpa JKH3HEHHOIO M MPOGECCHOHANBLHOIO MyTH. /1 pelIeHHs 3TOM 3a/1a4d CTApUIEKIACCHUKH MPU H3y4eHHU XUMHIH JOIKHBI
MCIONB30BaTh [PUOOPETEHHBIM Ha YpOKax XMMHH ONBIT AESTENbHOCTH B npodeccHoHanbHOH chepe W moOOi  KH3HEHHOM
CHUTYallUH.
CornacHo obpa3zoBarebHOMY CTAaHIAPTY, ITIABHBIC HET1U CPEOHEZ0 06uie20 0DPA30BAHUA COCTONT:

1) B nproGpeTeHnH 3HaHMI, YMEHHUI U crIOCOOOB AESTENBHOCTH, CIOCOBCTBYIOUIMX (GOPMHUPOBAHHMIO LIETOCTHOTO MPeICTABIEHHS O
MHDE;

2) B pa3BuTHK OMBITA PA3HOOOPA3HOI IESTENBHOCTH, CAMOINIO3HAHHSA H CAMOOTIPE/ICTICHHUS;

3) B 0co3HaHHOM BBIOOpE MHAMBUAYATBEHOM 06pa30BaTe/IbHON TPACKTOPUH H MPodeCcCHOHANBHOMN e TelIbHOCTH.
bonbmiodi BKJaj B JOCTHIKEHHE 3THUX leNeH cpegHero obmero oOpa3oBaHWsi BHOCHT u3yuenue XuMUU, KOTOPOE NPH3BAHO

obecneqyums:

1) dopmupoBatne ecTecCTBEHHO-HAYYHOM KapTHHBI MHMpA, B KOTOPOH CHCTeMa XHMHMHYECKMX 3HAHMH SBIAETCS €8 Ba)KHEHIINM
KOMITOHEHTOM;

2) pasBuTHE HHTENIEKTYaJbHOTO ¥ HPABCTBEHHOIO MOTEHIIHANA CTApPIIEKJIACCHUKOB, (POPMUPOBAHHE y HHX OKONOTHYECKH
rPaMOTHOTO B y4eOHO H MpodecCHOHANBHOM JeATEIbHOCTH, a TAKKE B OBITY;

3) oco3zHaHMe y CTapUIEKTACCHHKOB HEOOXOAMMOCTM B pPa3sBUTHM XMMHMM M XMMHYECKOH IPOMBIIIIEHHOCTH, Kak
MTPOH3BOIMTENBHOM CHIIbI 0011IeCTBa;




4) monumanve HeobxoaumocTn GesonacHoro obpaileHHs ¢ BEIECTBAMH U MaTepuallaMy, HCITONIb3YEMbIMH B NpodeccHonalbHO 1
IMOBCEOHEBHOMN HKU3HH.

Henamu uzyuenus xumuu 6 CpeoHel WKo/1e AGIAIOMCA:

1) BuAEHHWE W TIOHUMAHUE 3HAYMMOCTH XHMHYECKHMX 3HAHUH 114 KaXKJI0ro Y/ieHa COLMYyMa; YMEHHE OLIEHHBATh pa3lIHYHbIE (akThl U
IBTIEHHUSA, CBS3aHHBIE C XHMHYECKMMU OOBEKTaMH M MpOIECCAaMH Ha OCHOBE OOBEKTHBHLIX KPUTEPHUEB U ONpenesEHHOM
CHCTEMBI LIeHHOCTEH, hopMyTHpoBaTh U 000CHOBBIBATEL CODCTBEHHOE MHEHHME U YOeKIeHHE;

2) MOHMMaHHWE PpOIH XMMHM B COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHE MHMPa M HCTIONB30BaHWE XMMHYECKHX 3HaHWH JUIs
00BsicHEeH sl OOBEKTOB U MPOLECCOB OKPYKAOIIEH AEHCTBHTENBHOCTH — TPUPOAHON, COLMAILHOMN, KYJIBTYPHOM, TEXHUYCCKOM
Cpensl;

3) dhopMHpoBaHHE Y CTAPINEKITACCHUKOB MPH M3YYCHMH XHMMH OlbITd TO3HAHWA M CAMOMO3HAHUS C TMOMOLIBIO KITHOUEBBIX
KOMITETEHTHOCTEH (KIIO4YEeBbIX HABBIKOB), KOTOpBIE HMEIOT YHHBEpCAIbHOE 3HAYEHHE JUISl Paz/IMyHbIX BHOB JIESATEILHOCTH, —
MOWCKa, aHajiu3a U 00paboTku MH(POPMALKHK, H3rOTOBIEHHE HH(MOPMALUMOHHOIO TMPOAYKTAa M €ro Mpe3eHTALHH, NMPUHATHS
pelueHn, KOMMYHUKATHBHBIX HaBBIKOB, O€301nacHoro odpaiueHus ¢ BEIeCTBAMM, MaTepHaiaMH U MPOoLeccaMy B IOBCEJHEBHOM
MKHU3HH U NTPOGhECCHOHAILHON JIeSITENBHOCTH.

MeToauueckue 0cO0€HHOCTH Kypca
Xumus. 10 kiaace. bazoBblii ypoBeub: yueouux/ Q. C. 'abpuensan — M.: /Ipoga
Xumus. 11 knace. bazoesiii ypoBenb: yueOnuk/ O. C. IN'nbpunensn — M.: Apoda

CopeprkaHue Kypca peanusyercsi W3 pacuéra | 4 B HeJeN. JTOT JIMMUT BPEeMEHH M 00YC/IaB/IMBACT psijl METOAMYECKHX
oco0eHHOCTeH Kypca.

M3ydeHne XvMuM Ha 0a30BOM YDOBHE anpHOPH HE I'OTOBMT CTApIlUEKNIAacCHUKOB K caade EI'D mo xumuu. [Toatomy B
MOCTPOEHHWHM KYpCa HCIIONb30BAH GHMPOROUEHMPUYECKUR nOOX00, TIDH KOTOPOM O0OydYeHHe TpeaMeTy NMPOMCXOJUT HA OCHOBE
yuéTa MX MHTEPECOB, CKIOHHOCTEH U OCODEHHOCTEH, BMECTO XeMUOUEHMPUIECKO20 HOOX00d, TIDH KOTOPOM 00y4YeHHE XMMMH
CTPOMTCS Ha OCHOBE [IPHHIIMTIOB ¥ METO/IOB II03HAHMSA CAMOH XHMHH.

Hu3zkasi MOTHBaLMs M3YYE€HUS XUMHU OONBIIMHCTBOM YHalMXCA YMaHUTApHBIX, GH3UKO-MAaTEMATHYECKHX KJIACCOB M IIKOJI
obycrioBiaena e€ CTaTycoM KakK HEenpoGHIbHON MUCHMIUIMHBEL II03TOMY ¢ LENBIO MOBBILIEHHS WHTEPECA K XUMMH Yy TaKMX
CTApIUEKIACCHUKOB MMPETYCMOTPEHO YCWJICHHE NPUKIIAJHOTO Xapakmepa COAEPKaHUs M I03HABATE/bHOM NCATENILHOCTH INPH
o0yueHnH JAHHOTO Kypca, T. €. CBA3H XMMHHM C MOBCEJHEBHOM KM3HbIO YenoBeka. Tak, B Kypce OpraHH4ecKoi XUMHH Ha 0az0BOM
YPOBHE Mpejiaraercsi usyyexue pasgena «OpraHudeckad XuMHs M OOIIECTBO», KOTOPBIH 3HAKOMHT CTaplIEKIIAaCCHUKOB C
OCHOBaMHM OMOTEXHONOTHH M XMMHHU TNOJUMepoB. A B Kypce oOlield XUMUH B pasjelie «XUMHS M COBPEMEHHOE OO0LIeCTBO»
paccMaTpuBaeTcs Tema «XWMHYecKas IpaMOTHOCTb, KaK KOMIIOHEHT O0IueH KyIbTyphl 4YeloBeka», (GOpPMHpYeTCs yBaKeHHe K
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MHCTPYKLHSM N0 3KCIUTyaTauud OBITOBBIX NPUOOPOB M Npenaparos, a ¢ LUEJbi ITPaBUIBHOIO yX0/a 32 TPHKOTAKHBIMU M3AECIUAMH
(4MCTKOM, CTUPKOI, CYIIKOM, YTHOKKOMN ), — YMEHUE YUTATh HX ITHKETKH.

Yyebuplii MaTepuan Kypca XMUMHH Ha 0a30BOM YpPOBHE H3JIOKEH HE B CyXOM JMAaKTHyeckom popmate, a gopmame
cobecedosanun ¢ oOy4alOUIMMCA Ha OCHOBE PEalld3alli¥ MEXIPEIMETHBIX CBA3elH C MHPOBOH XYA0KECTBEHHOH KYJIbTYpPOH,
JIUTEPaATYpPOH, IMTEepaTypoi, UCTOpUEii.

Ycunenue ryMaHHTapH3alMd B 00yYeHHMM XMMHH B KJIaccax M IUKOJaX FyMaHWTapHOTO MpO(UIs MPOBOAMUTCA C IOMOLIBIO
METOMOB, IPUEMOB U CPEJICTB, NPUMEHSIEMbIX MPH U3yYeHUHM I'YMaHHUTapHBIX AMcUMIUIMH. Hanpumep, Xopounit pesynsTar Kak s
HHOCTPAHHOTO A3bIKa, TaK M JUIsl XHMHH, NA€T UCTIONB30BaHHE XHMHYECKOTO MaTepHana Ha COOTBETCTBYIOUIEM Si3bIKe yualllUMHCH
IIKOJ M KIacCOB ¢ YriyOnéHHbIM H3yuyeHHeM HHOCTpaHHOro s3blka. Emé Gonpmmi >ddext ans oboux npeameros Oyner
JOCTUTHYT, €CJIM K NOADOPY XUMHUYECKOT0 MaTepualia Ha MHOCTPAHHOM SA3bIKe TPUBIIEKAIOTCA U CaMH y4YallHecs, KOTOpble HaXOsT
U MPEJCTaBIAI0T HHQOPMAIHIO O Pa3BUTHM XMMHHYECKOW HAYKH M NMPOMBIULICHHOCTH B CTpaHax M3y4aeMoro si3blka M O pOJIH
YYEHBIX-XMMHMKOB 3THX CTpaH [p4 MNOArOoTOBKE cooOLIeHMH W npe3eHTalM 1o 3ajanusm  pybpuku «Mcnonesyiire
AONOJIHATENBHYIO HMH(pOpMalMI0 U BbIpa3uTe MHEHHe». B CBOI ouepedb, ITO MO3BOJAET Pa3BUBaTh MX MH(POPMALIHOHHO-
KOMMYHHKATHBHYIO KOMIIETEHTHOCTb.

B kmaccax (pusmko-mMaTeMaTH4eCKOro nMpoguiis TeMbl, CBA3aHHbIE ¢ (U3NKOH M3y4alOTCs Ha OCHOBE aKTHUBHBIX (hopm (becej,
JUCIYTOB, YPOKOB-KOH(EPEHLHI), YTO MO3BOJACT 3HAYMTEILHO YBEJIMUYMTh JIOJNIO CAMOCTOATENbHOH paboThl ywaumxcs. Tax,
HampuMmep, paccMaTpuBaeTcs yueOHbIH MaTepHal MO CTPOCHMIO aTOMa M BELIECTBA, HEKOTOPBbIM acrnexkram (QHU3HYecKod Hu
KOJUIOMJIHOM XMMWHM, ra3oBbIM 3aKOHaM. Takoi HMHTErpaTHBHBIA MOAX0A K OOYYeHHMIO XMMHM Ha 0a30BOM YPOBHE M I103BOJISET
(popMHpOBaTE LENIOCTHYIO €CTECTBEHHO-HAYUHYHO KapTHHY MUDA.

XuMuueckuit IKCnEpUMeRm u pacyémusie 3a0a4u no opmMyam u ypasHenuam B Kypce 6a3oBoro ypoBHs H3-3a HeOONBIIOTO
JTHMHTA BPEMEHHU HCIIOIB3YIOTCH HECKOJILKO HHAYe, YeM B OCHOBHOM IIKOJIC M NPH U3YYECHHH XMMHH Ha YIiIyOJEHHOM ypOBHE.

VBenuyeH yaenpHBIH BeC JIEMOHCTPALMOHHOTO JKCIEPUMEHTa M yMeHbllueH — JaboparopHoro y4eHuueckoro. ITosromy
PEKOMEHIYEeM TPU BBINOJHEHUMH JEMOHCTPALMOHHOIO SKCIIEPHMEHTa IIMPOKO MPHMBIEKATh Y4YalMXCs B KayeCTBE aCCHCTEHTOB
yuutens. Kpome 31oro, ¢ 1east0 5KOHOMHUH BpeMEHHM W YCHJIGHHS HArJIs/IHOCTH Ha ypOKax XMMHH NpelaraeTcss UCIIONb30BaHKHe
BUIEO(QPArMEeHTOB U BHACOMATEPHAIIOB, & TAKKE KOJUICKLMH, MOATOTOB/IEHHBIX K KaXJIOMY YPOKY XHMHH Ha OCHOBE PHCYHKOB-
KOJIaXKeH U3 y4eOHHKOB.

Yr1obbl peann3oBaTh B3aMMOCBSA3b KAYECTBEHHON M KOJMYECTBEHHON CTOPOH M3Y4YaeMbIX XMMHYECKHX 00OBEKTOB, — BELUECTB
peakuut, — pacuy€rHble 3a7a4d no GopMynaM W ypaBHEHHSM, HEOOXOOMMO TaKXKe YBeIM4YHMTh YAeJbHbIH BEC CaMOCTOSATENBLHOM
paboTel yqamuxcs. C 5TOi Lenbl0 pacy&THBIE 3a/1a4l, NPUBEAEHHBIE B KOHIIE KaXaoro maparpada y4eOHHKOB, OLIEHHBAIOTCA M
KOMMEHTHPYIOTCS YYUTEIEM Ha MPOTIKEHUU 3—5 MUHYT B Hauas1e KaXk/l10ro ypoka.



Packpoimue ceszu uzydaemozo mamepuaia c Oyoyuieii npogeccuonaivhoii 0eameabHOCHIbIO 8bINYCKHUKA CPEOHEl
WKObI CROCOBCMEYem yCUWICHUIO MOMUGAUUU YYUAUUXCA K UYYEHUI0O Henpo@QuAbHOU OUCHURAUHBL. ITO MOXeT ObITh
JOCTUIHYTO 4Yepe3 BhINOJIHEHUE CTaplIeKIacCHUKaMH 3aJaHui ¢ o01eil TemaTHkoi «IloaroroBeTe coobllieHHe O TOM, KaK CBA3aHbI
CBeJIEHHs KOHKpeTHO#H TeMbl ¢ BhiOpaHHOM BamMH BY3oMm uimi ¢ Oyaymen npodecCHOHAIEHON JIeATENBHOCTRION.

BoJsblyio posib B MHTETPaLlMM 3HAHMH CTAapIIEKJACCHUKOB 110 XMMHMM W ADYTMM MNpeaMeTaM HUrpaloT gurocogckue
Kamezopuu U 3aAKOHb!, HANPUMEP, 3aKOHBI NEPexoia KOJMYECTBEHHBIX OTHOIIEHHH B KayeCTBEHHBIE, €IMHCTBA U OOphOBI
POTUBOINOJIOKHOCTEH HIM KaTeropusl «OTHOCHTENBHOCTH HCTHHBI». Tak, B XOJ€ HHCKYCCHH O CYTH TIEPHOJMYECKOTO 3aKOHA
ydaluMecs NPUXO/AT K BEIBOAY O NPUYMHHO-CIACACTBEHHOM CBS3M M3MEHEHHH CBOMCTB 3/1€MEHTOB M 00pa3yeMbiX HMH BECILECTB OT
3aps/IOB U3 aTOMHBIX SiJIep WIH O IOBOWCTBEHHOM IIOJIOKEHMM BOAOpOAAa B mepuoauyeckoi cucreme. [lpu paccMoTpeHun
K1accu(PUKALIMN XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX KMH TIPOCTHIX BEIIECTB (METAIbl M HEMETAIUIBI) H COeIUHEHUH (OKCHUIIBI K
TMJPOKCHIBI) HA OCHOBE OTHOCHMTEIBLHOCTH MCTHMHHOCTH OOY4YalolMECs OCO3HAHHO PaccMaTpuBaloT 0a30BbIC NMOHATHA Kypca:
CTPOEHHE aTOMa U BW/IbI XUMHYECKHX CBA3CH, THUIbI KPUCTAJTMYECKHX PEIIETOK K (pM3MyYecKre CBOHCTBA BEIECTB, aM(OTepPHOCTD.

OjMH yac B HeaeN0, OTBEJEHHBIM Ha M3y4YeHHe Kypca, NpeanojaraeT LIHPOKOEe HCIONb30BAHUE JNEKUUOHHO-CEMUHAPCKOU
(popmbl nposedeHun yuebnvlx 3ausmui. ITO TMO3BONSET CTAPIIEKIACCHUKAM He TOJBKO 3((EKTHBHO YCBaMBaTh COJAEPKAHUE
Kypca, HO ¥ TOTOBHT HX K IPOJOIIKEHHIO 00pa3oBaHua B BLICILEH 1LKO1€, 1€ Takas (opma npeobdiaaaer.

O0mas xapakTepuMCTHKA Kypca

OcobeHHOCTH COAEPKAHUA H METOMYECKOrO NOCTPOCHHUS Kypea chopmuposanbl Ha ocHose @I'OC COO.

1. Comepsanue Kypca BEICTPOEHO JIOTHYHO H JOCTYIHO B COOTBETCTBUM € CHCTEMHO-/EATEC/IbHOCTHBIM MOAXOJ0M Ha OCHOBE
Hepapxuu yueOHbBIX npobiaem

2. B 10-oM Knacce CTaplueKIacCHHKHA 3HAKOMATCS ¢ HOraThM MHPOM OpraHHYeCKHUX BEILECTB Ha OCHOBE peali3allii Ujeu
B3aMMOCBSI3U XMMHUECKOTO CTPOEHHS ITUX BEILIECTB € MX CBOMCTBAMH M IIPUMEHEHHEM

3. Conepxanue Kypca oduiel XuMuH B 11-oM ki1acce criocobcTByeT GOpMUPOBAHHIO eIMHON XMMHYECKOH KapTHHBI MHPA Y
BBITYCKHUKOB CPEIHEH IIKOJbl NYTEM paccMOTpeHHsl OOMIMX AJs HeOPraHWYeCKOH H OPraHWYEecKOd XMMHH MOHATHH, 3aKOHOB W
TCOPUH. ‘

4. M3yyenue Kypca MPOBOJUTCS HAa OCHOBE COYETAHMA TCOPHM M NPAKTHKM MpoOieMHOro oby4yeHus W nojayd Marepuaia B
JIOTHKE HAY4YHOTO TO3HAHHUA.

5. TeopeTHYeCKHE TIONOKEHMSI Kypca LIMPOKO MOAKPEIIEHb! JIEMOHCTPALMOHHBIMU XHMHYECKHMMH SKCTIEPHMEHTAMH,
n1aGopaTOPHBIMYU OIMBITAMH U IPAKTHIECKMMH paboTamH.
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6. Peanusyercs mHTerpauus comepXaHHs Kypca C NMpeaMeTaMd He TOIbKO €CTECTBEHHO-HAy4YHOIo, HO U T'yMaHHTapHOTO
LIHKJIOB.

7. JIOCTHIKEHHIO TIPEJIMETHBIX, METAlPeIMETHBIX W JIMYHOCTHBIE Pe3yNIbTAaTOB CIIOCOOCTBYET CHCTeMa 3alaHui B (opmare
pedIeKCHu: MPOBEPETE CBOM 3HAHUS, IPUMEHUTE CBOM 3HAHHS, UCIIOJb3YHTE JOTIOIHUTENIBHYIO HHOOPMAIIHIO U BHIPA3UTE MHECHHE.

8. PackpeiBaeTcs ponb pOCCHMCKHX YYEHBIX B CTAHOBJICHMH MHPOBOH XMMHYECKOH HAYKH, YTO CIOCOOCTBYET BOCIHTAHMIO
NaTpHOTH3Ma U HALLMOHANBHOM CaMOMIeHTH(DHUKALIHH.

9. Kypc peanusyeT cBsi3b y4eOHOM JUCIMIUIMHBI C % H3HBIO, YTO CIIOCOOCTBYET YCHICHHIO MOTHBALIMHM YHAIIIMXCS K H3YUEHUIO
HENpOPUIbHON XHUMHU 4Yepe3 pacKpbiTHE CBA3M M3ydyaeMoro Marepuana c Oyayuieit ofpa3oBaTenbHOM TpacKTOpued H
NpoPeCcCUOHATTEHON AeSTEILHOCTH.

10. B kypce npejcraBiesbl COBpeMeHHbIE HANPABICHUs Pa3BUTHA XMMHUYECKON HAYKHU U TEXHOIIOTHH.

11. B kypce HalLIH OTpajkeHHe OCHOBHBIE COfepKaTETbHBIE THHHHU:
® «Beuwecmeo» — 3HaHUS O COCTaBe, CTPOCHWH, CBOMCTBaX ((PU3NYECKUX, XUMHYECKHX U OHONOTHYECKUX), HAXOKICHUM B

PUPOIE U MONYYEHUM BaXKHEHIINX XUMUYECKUX BEILECTB;

o «Xumuyecxkan Peaxkyusay — 3HAHHWA O IIpoLecCax, B KOTOPBIX ITPOABIAKOTCA XHMHYCCKHC CBOMCTBA BEUIECTB, YCIOBUAX HX
ITPOTEKAHUA U cnocobax YHPaBJICHWS HMU;

o «[lIpumenenue sewjecme» — 3HAHUA B3aMMOCBS3M CBOHMCTB XMMHYECKHMX BellecTB, Haubolee HCIMONb3yeMbIX B OBITY,
[IPOMBILITIEHHOCTH, CEJ1bCKOM XO3SIHCTBE, 31paBOOXPaHEeHHHU U Ha TPAaHCNOPTE;

® «A3bIk xumuw» — cUCTEMA 3HAHWK O BaXHEUIIMX TMOHATHAX XHMHM H XHMHYECKOH HOMEHKIAType HEOPraHMYeCKMX M
opranvyeckux sewecTs (MIOINAK u TpuBHanbHON); BlajeHMe XUMHUYECKOH CHMBOJIMKOH M €€ OTpakCHHEM Ha IHCbME,
—XHMHYECKHUMHM 3HaKamH (CHMBOIaMHK), (OpMYJIbl U YpaBHEHHS, & TAKXKe IpaBuiia nepesojia HHGOPMALIHK C POJHOTO A3bIKa Ha
A3BIK XUMHU M 0OpaTHO.

MecTo npeamera B y4ueOHOM IJ1aHe
Kypc xumuu B cpemHedi mkose npejaycMmarpusaercs MejiepalbHbIM rocyIapcTBEHHBIM 00pa3oBaTeIbHbIM CTAHAAPTOM KaK
COCTaBHaA 4acThb :ﬂ@b?_o._.zom obnactu AAmOﬂmOmew:w*On—vaﬁ:Eo NpeaMEThI».
XuMHs BKIloueHa B pasgen OasucHOro ydeOHoro miana cpeased wmikoibl «Cojepxanue, (popMHUpYEMOe Y4YaCTHHUKAMHU
00pa30BaTeNEHOrO MPOLIECCay, MOITOMY OOyJaroLIHEeCcs MOTYT BEIOPATh XMMHIO Kak Ha 0a30BOM, TaK W HA yIyOJIEHHOM YPOBHE WK
JKe, B KaUeCTBe a/1bTepPHATHUBEI BEIOpaTh HHTErpUPOBaHHBIN Kypc «EcTecTBO3HaHuEY.
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B 6asucHoM yueOHOM miiaHe obiieodpa3oBaTe/lbHbIX OpraHu3alui n3yyeHrne XUMUU IPOBOIUTCS U3 pacyéra | yac B Heemo
(70 uacos 3a aBa roja oOyueHus ), B COOTBETCTBUH C KOTOPBIM U pa3paboTaHa JaHHas pabouas mporpaMma 1o XMMHH Ui CPEHEro
obuiero obpazoBanusi Ha 6a30BOM YpPOBHE.

JInYHOCTHbIE, MeTaANIPeIMeTHbIE H NMpeIMETHbIE Pe3YJIbTaThl 0CBOEHUS Kypca
O6yueHne XUMHM B CpejlHei Iukose Ha 6a30BOM YpOBHE MO JaHHOMY KypCy CIOCOOCTBYET AOCTHKEHHIO OOydaroLIUMHCH

CNEOYIOUINX JAUYHOCHIHbIX D3V 1bIAMOg:

YyBCTBA FOP/IOCTH 32 POCCHHCKYIO XMMHYECKYIO HayKy M OCO3HaHME POCCHMCKON rpakIaHCKOH MACHTHYHOCTH — 6 YEeHHOCMHO-

opuenmayuoHHol cepe;

0CO3HABATh HEOOXOMMMOCTH CBOEH I03HABATENIEHON [eATeTbHOCTH M YMEHHE YIIPaBISATh €K, I'OTOBHOCTh H CHOCOOHOCTH K

camMo000pa30BaH{i0 Ha TPOTSIKEHHH BCEH JKM3HHM; MOHMMAHUE BaXKHOCTM HEMPEPLIBHOIO 00pa3oBanusa Kak (akTopy ycneuHoi

npogecCHOHANBHON K OOILECTBEHHON JEATENBHOCTH; — 6 no3HasamensHoll (KOTHUTHBHOH, MHTEILIEKTYallbHON) chepe

3) roTOBHOCTB K OCO3HAHHOMY BhIOOpY Ja/mbHeHIIeH 00pa3oBaTebHONW TPAEKTOPHHU WU cdepsbl PodeCcCHOHANIBHOM IeATebHOCTH
— & mpyodoeoti cghepe;

4) HempusTHE BpE/HBIX TIPUBBIMEK (KypeHus, YNoTpebneHusi ankoroias U HAPKOTUKOB) HA OCHOBE 3HAHMH O TOKCHYECKOM M
HapKOTHYECKOM JICHCTBHU BELLECTB — & cihepe 300posvecbepedicenun u bezonacnozo obpasa HCusHu;

Memanpeomemuvimu pesy/ibmamamu OCBOSHHUS BBITYCKHUKAMH CpeIHEH LIKOIBI Kypca XUMHH SBISIOTCS:

1) wucnonszoeanue OCHOBHBIX METOAOB MO3HAHUS (ONpEACICHUE UCTOYHUKOB yyeOHOH M HayuyHoH MHOpMalMM, NoTy4YeHUE ITOMH
uadopMalkK, ¢€ aHalnu3, ¥ YMO3aKJIKUEHHS Ha €ro OCHOBEe, W3rOTOBJIEHHE U Mpe3eHTalMs HHPOPMALMOHHOIO NpOAYKTa;
MpoBeJeHHEe DKCTECPUMEHTAa, B TOM YHCIE€ W B IIpollecce HCCIefoBaTeNbCKON IEATENbHOCTH, MONEIMPOBAHHE H3ydaeMbIX
00BbEKTOB, HADMIONEHUE 3a HUMH, UX U3MepeHHe, PUKcalUs pe3yNIbTaTOB) H UX npumenerue IS TIOHUMaHWs Pa3IHYHBIX CTOPOH
OKpPY)KalollleH JeHCTBUTEIbHOCTH;

2) gradenue OCHOBHBIMH WHTEIUIeKTyalbHBIMH OINEpalusMH (aHalu3 M CHUHTE3, CpaBHEHHE M cUcTemarusauus, obodlueHue U
KOHKpeTH3alus, Ki1acCu(pUKallus U MOUCK aHAJIOTOB, BBISBIEHHE NIPUYHHHO-CIIENCTBEHHBIX CBA3EH, (POPMYITHPOBKA THIIOTE3, HX
npoBepka U (OPMYITHPOBKa BbIBOOB);

3) nosxanue 0OBHEKTOB OKPYXKAIOLIEro MUpa B IUIaHE BOCXOKIAECHHMA OT abCTPaKTHONO K KOHKpeTHOMY (0T 06111ero yepes yacTHoOe K
€/IMHHYHOMY );

4) cnocobHocms BBIABHIATh HACH U HAXOJMTH CPEJICTBA, HEOOXOAMMBIE JUISl HX JOCTHKEHHUS,

5) ymenue (GOpPMYTHPOBATH LENH M ONPEACHATh 3a7ayd B CBOCH MNO3HABATE/NBLHOW JIeSTENbHOCTH, ONPEACHSTh CPEACTBA s

JOCTHXEHHA LieJIeH W pellieHus 3a1a4,
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6) onpedeaams pa3zHOOOpa3HbIE MCTOYHHUKM TMOJYYEeHHs HEOOXOAMMOH XHMHYecKod HH(OpMAIHH, YCTAHOBIEHHE COOTBETCTBHS
conep:kaHHd H GopMbl npeacTaBieHns MHPOPMALIMOHHOIO MPOIYKTa ayIMTOPHH;

7)ymeHue TIPOAYKTHBHO OOILIATHCS W B3aMMOAEHCTBOBATH B MPOLIECCE COBMECTHOM JIeATENIbHOCTH, YYUTHIBATh MO3HLHH APYTHX
YYaCTHHKOB AESTENBHOCTH, 3Q(eKTHBHO pa3pemaTs KOH(IHKTHI;

8) comoeHocmo K KOMMYHHUKALMKH (NPEACTABIATE Pe3y/ibTaThl COOCTBEHHOM MO3HABATENBHOM NeATENbHOCTH, CABILIATH M CIYIIATh
ONIIOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO IO3HIIMIO);

9) ymenue WMCTIONB30BATH CpeACTBA HHGOPMALMOHHBIX M KOMMYHMKaUMOHHBIX TexHonorui (nanee — HWKT) B pemenuu
KOTHUTHBHbIX, KOMMYHMKATHBHBIX M OpraHM3allMOHHBIX 3aJa4y ¢ cobmionenneM TpeGOBaHWIT SProHOMHUKH, TEXHHKH
Be30nacHOCTH, TMTHEHBI, pecypcocOepeskeHNs, IPABOBLIX H ITHYECKUX HOPM, HOpM HH(pOpMAIIMOHHOMK 6e301acHoCTH;

10) eradenue A3BIKOBBIMU CPEOCTBAMH, B TOM YHCIIE W S3BIKOM XUMHH — YMEHHE SACHO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY
3PEHUsA, MCIIONB30BATh 4/IEKBATHLIC SA3bIKOBbIC CPEJACTBA, B TOM 4YHMCJE M CHMBOJIbHBIE (XHMHMUYECKHE 3HAKH, (QOpMYyIbl U
YPaBHEHHS ).

ITpeomemnotvu pesyromamamu u3ydeHus XUMHUK Ha 0a30BOM YpOBHE Hd CTYNEHH CpeiiHero odiero odpasosaHus SBISIOTCA
CIIEIYIOLIME Pe3ybTaThl.

. B nmo3HaBarteibHO# cdepe:

L 3HaHue (norumaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB W BaYKHEHUIIIMX TEOpPHH Kypca OpraHH4YecKoi U ob1el XuMuu;

2. ymenue HabNOJATh, ONUCHIBaTh, (UKCHPOBATH PE3YJIbLTAThl W JIe/laTh BBIBOJBI HA OCHOBE [EMOHCTPALMOHHBIX H

CaMOCTOSATE/ILHO NMPOBEAEHHBIX IKCIIEPHMEHTOB, HCTIOB3YA JJIs1 9TOTO POAHOM (PYCCKMH MJIM MHOM ) A3bIK M SA3bIK XHUMHH;

8 YMeHue KIacCu(PUUUPOBaTh XMMHYECKHUE 3JIEMEHTHI, MPOCTHIE BEIIeCTBA, HEOPraHM4YEeCKHE M OPraHMyYeCKHEe COC/IMHEHHS,

XUMHYCCKHE MPOLIECCHI;

4, yMernue Xapakrepuszosarb o00lMe CBOKMCTBa, MNOJy4YeHHE W IIPUMEHEHHE U3YUYEHHBIX KJIacChl HEOpraHH4YeCKUX U

OpPraHUYe€CKHX BELIECTB U UX BAKHEUILIMX MPEACTABUTEIICH;

5. onuceigams KOHKPETHbIC XUMHYECKHE PEAKLIMH, YCIOBHA UX MPOBEACHUS U YIPABICHUA XUMUYECKHUMHU MPOILECCaMMU;
6. ymenue NpPoOBOAMTH CAMOCTOATE/NBHBIM XHMHYECKHH JKCIIEPUMEHT M HAOMIOAATh AEMOHCTPALMOHHbIA 3KCIEPUMEHT, (PUKCHpOBATh

7

8.

pe3y/IbTaThbl U Ae1aTh BEIBOABI M 3aK/TIOYEHHUs 10 pe3ylbTaTaM;
NPO2HO3UPO6aMs CBOMCTBA HEM3YYEHHBIX BEIIECTB 10 aHAJIOIMM CO CBOWCTBAMM HM3YYEeHHBIX HAa OCHOBE 3HAHHS XHMHYECKHX
3aKOHOMEPHOCTEIH;
onpedeisims UCTOYHUKH XUMU4ecKoH HH(opMaluy, nonyyarsh e€, MPOBOANTb aHAJIN3, M3OTABIMBATHL HHOOPMALIMOHHBIN NPOJYKT U
NPEACTaBIISATh €ro;




9

9. ymemsv noavzoeamscsa 0083aTENbHBIMM CNPABOYHBIMM Marepranamu: [lepuojueckoil CHCTEMOH XMMHUYECKMX 3/IEMEHTOB
. U. Menneneesa,  Tabmnuiei PacTBOPUMOCTH, ICKTPOXMMHUYECCKHUM  DSIOM HaNpsDKEHUH ~ MEeTallloB, psiaoM
3JIEKTPOOTPULIATEILHOCTH — IIJIS XapaKTePHCTHKH CTPOEHHS, COCTaBa M CBOMCTB aTOMOB XMMHYECKHX dyeMeHToB I—IV mepuogos
¥ 00pa30BaHHBIX UMU NPOCTHIX U CIIOXKHBIX BEUIECTB,

10. ycmanoenerue 3aBUCAMOCTH CBOMCTB U NPMMEHECHUS BaKHEHILIMX OPraHMYe€CKUX COCAMHEHHUH OT MX XMMUYECKOro CTPOeHuUs, B
TOM 4Hcie W 0OYCJIOBIEHHBIX XapaKTepoM J3TOrO CTpOeHHMs (NpedenbHbIM WM HeNpeaeiabHbIM) M HaauyueM (QYHKIIHOHANbHBIX
rpynni;

11. Modeauposanue MONEKYl HCOPraHUYECKMX U OPIraHMYECKUX BEIECTB;

12. nonumanue XWAMHYECKOH KapTUHBI MHPa KaK HCOTHEMJIEMON YaCTH LICIOCTHON Hay4YHOH KapTHHBI MHpa.

1I. B mHeHHOCTHO-OpHEHTAIHOHHOH c(epe — QopMupoBaHue coOCTBEHHOH MO3HIMU TPH OLEHKe TMOCIEeICTBHI s
OKpYKalollei cpelbl AesTeNbHOCTH YeJ0BEKa, CBA3aHHOM C MPOM3BOJICTBOM M 11epepaboTKoi XMMHUUECKUX ITPOJYKTOB;
[II. B TpyiroBoli chepe — rnposedenue XUMHYECKOTO DKCMEPUMEHTA; paz@umue HAaBbIKOB Y4eOHOH, MNpPOEKTHO-

MCCJIE0BATENbCKOM M TBOPUECKOH NeATeNbHOCTH NPY BBINOTHEHUU HHAUBUAYAIbHOIO MIPOEKTa N0 XUMHH;

IV. B cdepe 3m0poBoro obpasa KU3HH — cobrioderue IpaBuIl 6e30MacHoro odpalleHHs ¢ BeIecTBaMH, MaTepUalaMu; OKa3aH1e
MCPBOH IIOMOIIM TIPH OTPABIEHMSIX, OXKOI'dX M TPaBMAx, MOJYYEHHBIX B pE3yJabTaTe HapylleHWs MPaBUi TEXHUKU
fe30nacHOCTH MpH paboTe ¢ BeleCcTBaMH U 1aboparopHbIM 000py10BaHMEM.

HcnoabsoBanune obopynosanusi neHTpa «Touka pocra» A4 pea/lH3allHH NPOrpaMMbl.
Peanuzauus aanHo# padouell mporpaMMbl IpedycMaTpHBaeT HCNONb3oBaHHe obopyaoBaHMs HeHTpa «Touka pocra». B

YAacTHOCTH, AJIsl TIPOBENCHHA :m@OUmﬁOﬁ:r.x —ummo.-. mu\bm._, HUCTIOITB30BAaThC s Exmv—uowmn bmmOﬁmﬂOU:m IO XUMHH, KOTOpast BKJIKYacT B
cebs CACAYHOUIHUE JNEMEHTRL.

MyJIBTHAATHMK MO XUMHH € 3 BCTPOSHHBIMH JaTYHKaAMHU:
e Jlaruux pH

JIaTuMK 3MEKTPONPOBOJAUMOCTH

JlaTauk Temnepatypst oT —20 g0 +140 °C

OtnenbHble JaTYHKH:

JlaTunuK ONTHYECKOH NJIOTHOCTH 525 HM;
HUcnonp3oBatHe 06opynoBaHus lieHTpa « Touka pocTa» NMpu peanu3aliii AaHHOW NpOrpaMMel 03BONAET CO3aTh YCIIOBHS:
* 15l PACIIMPEHUs CO/IEPIKAHNS IIKOTBHOTO XMMUYECKOro 00pa3oBaHus;
* 7151 NOBBIIIEHHS MTO3HABATEIbHON aKTHBHOCTH 00YUYaKOIIUXCS B €CTeCTBEHHO-HAY4YHOH 00nacTH;
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* IS pa3sBUTHS JTHYHOCTH pebeHka B npouecce obOy4eHHs XHUMHHM, ero crnocobHocTel, ¢GOpMHpPOBaHHMS M YIOBICTBOPEHHS
COLMANBLHO 3HAYUMBIX MHTEPECOB M NOTPEOHOCTEIH;

* i1 paboTel ¢ OJlapEHHBIMU LIKOJILHHUKAMH, OPraHU3alliH HX Pa3BUTHS B Pa3lHuYHBIX oOnacTsx o0pa3zoBaTeNnbHOM, TBOPYECKOM
NESTeTbHOCTH.

Coaep:kanune kypca 10—11 knaccos. Ba3oBblii ypoBeHsb

CogepixaHHe Kypca XapakTepu3yeTcs LeJOCTHOCTBIO H CHCTEMHOCTRIO yUeGHOro npeaMeTa, Ha OCBOEHHE KOTOPOTO OTBEICHO
KECTKO THMHTHPOBaHHOE yyeOHOe BpeMmsi.

ITepsas yacTh Kypea (10 knacc) nMocssiIeHa OPraHUYeCKMM COEIMHEHMsM, a Bropas (11 kiacc) — obuiei XuMuu.

CrpyKTypHpOBaHHe Kypca OpraHWYeCKOW XHMHWM CTABMT ILIEJIBIO Pa3BUTHE YHallUMXCS HENPOQMIbHLIX MO OTHOLICHUIO K
XUMHHM KIAcCoB cpeiacTBamu yuebHo# nucuuruiMbbl. [lodToMy BHayane pacCMaTpHBAIOTCS KpaTKHe TeopeTHYecKHue CBedeHHs O
CTPOCHHH, KIacCHpHUKaluu v cnocobax (opMupoBaHHsS Ha3BaHHII OpPraHWYECKUX COEIWHEHHH, 00 0CODEHHOCTAX MpOTeKaHUs
OpPraHH4YeCKMX peaklMid B CpaBHEHHWHM C H3YYeHHBIMH B OCHOBHOM IOKOJIE THUMAMM XUMHYECKHX peakuuid ¢ ydacTHeM
HeOpraHH4eCKUX BellecTB. Ha HavanbHOM 3Tarne pacKpbIBaKTCS IIPUUHHBI MHOIO00Opa3zns OpraHn4ecKuX COeMHEHHH.

Hanee paccMaTpHBalOTCS OCHOBHBIE KJIACChI OPraHMYeCKMX COCAMHEHMH — YIJICBOIOPOAOB (@/1KaHOB, aJKEHOB, JMEHOB,
AJIKWHOB, apEHOB) M HMX IPHPOAHBIX MCTOYHMKOB (NMPUPOAHOrO raza, HeTM MU KaMEHHOro YIIs). DTO MO3BONISIET 3aKpENUTh
OCHOBHBI€ MMOJIOKEHUS TEOPUH XMMHUYECKOr0 CTPOEHUs OpraHuyeckux coequHeHud A. M. Bytnepoga.

3aTeM cBeJeHUS O 3aBHCHMOCTH CBOWCTB OPraHUYECKHX COEJMHEHHH OT WX CTPOEHMs Pa3BHUBAKOTCS [IPU PACCMOTPEHHH
KJIaCCOB KMCJIOPOJICOAEPKAIMX COSAWHEHUHN (CIUPTOB, ()eHONa, albJCrjloB, KapOOHOBBIX KHUCJOT, CIOKHBIX PUPOB, KUPOB U
YIIIEBOI0B) M a30TCOAEPIKAIMX OPraHMYECKHX COCIAMHEHNH (aMMHOB, aMMHOKKCIIOT, OE/IKOB M HYKJI€MHOBBIX KHUCIIOT).

Mnero nenenonaranus, T. €. OTBETa HA BOTIPOC O POIM OPraHMYECKOH XMMHH B JKH3HH COBpEMEHHOro oflnecTsa, peanusyer
3aKJIIOYMTENbHAsA IMaBa Kypca «Opranuuyeckas XuUMHS U obuiecTBo». B Hell oOydaromipecss 3HaKOMATCS C TAKHMH BaKHBIMH B
MPaKTH4ECKOM M OMONIOrMYeCKOM OTHOILIEHHMH BEILIECTBAMH M MaTepHallaMH, KaK IJIaCTMacChl W BOJIOKHA, (DEPMEHTbI, BUTAMUWHBI,
TOPMOHBI M JICKApCTBa, a TAKXKe C JOCTHKEHUAMHU OHOTEXHOJIOIHH.

Mien Teopur pa3BHBAOLLEI0 OOYUYEHHUS MOJIOKEHbI U B OCHOBY Kypca ofuiel XUMHH. Y CTaplIeKIacCHHKOB (OpMHpYETC
LEJIOCTHOE MPEACTABICHHE 0 XUMUYECKOH HayKe H XMMHYECKOM NPOHU3BOJCTBE, a TAK)Ke O eJMHOH eCTECTBEHHO-HAyYHOW KapTHHE
MHpa, B KOTOPOH XMMHUYECKas KapTHHA MUpa ABNseTCS €€ HEOThEeMJIEMOH YacThH.

B kypce obuieli xuMuM BHauane yqaliHecst 3HAKOMSITCH TOCIEHUMH JIOCTHKEHHSAMH B 00J1aCTH M3YUeHMs aToMa, Y3HAIOT O
COBPEMEHHBIX METO[aX MO3HAHHWA CTPOEHUs aroMa, YIyOusiioT U pacliMpsiiOT 3HaHMUS, NOJIYYEHHbIE B KYPce OCHOBHOM ILIKOJBI, O
CTPOEHHM daroMa W BemlecTBa Ha ocHose llepuoanueckoro 3akona u Ilepuonmueckoii cuctemsr [I. M. Menpeneesa, 06 obmux
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CBOMCTBaX KJIACCOB OPraHMYECKHX M HEOPraHWYeCKHX COEJMHEHUH (KMCIIOT, OCHOBaHMH, aM(OTEpHBIX COEIHHEHHI) B CBETE
TEOPHUH TEKTPOIUTHYECKON JIMCCOLMAIIMM U TPOTOHHOM TeopuH. Jlanee paccmarpuBaeTcs KinacCHQUKaLHs XUMHYECKUX peakimii B
OpraHMyeckodl M HEOpPraHHYeCKOW XMMHM. 3aBepllaeT KypCc 3HAKOMCTBO CTapIIEKITacCHHKOB C MEPCNEKTHBAMH Pa3BHUTHS

XUMHYECKOH HaYKH U XUMHYECKOI'0 ITPpOHU3BOIACTBA, C H—UO@thmZ_S OXpPaHBI Oxﬁv\v—ams_:mm Cpe/ibl OT XHMHYCCKONO 3arpsa3HCHHUA U
nyTsiMH UX pEHICHH .

Conepxanune kypca. 10 knace. bazoBblii yposennb
Teopua cmpoenusn opzanuveckux coeounenunt A. M. Bymaeposa. Ilpeomem opzanuueckoit xumuu. Opzaruueckue 6euiecmec
npUpooHBIe, UCKYCCMEBEHHbIE U cunmemuyeckue. OcobeHHOCMU cocmasa i CMpOeHUA opeanudeckux eeujecms. Bumanusm u ezo kpay
Touamue 06 yeresodopooax.
OcCHOBHBIE MOJIOKEHUS TEOPHH XHMHYeCKoro crpoenus byruaeposa. Banentnocts. CTpyKTypHble (DOPMYIBl — IONHBIE H
cokpauéHsble. [1pocTbie (0jIMHAPHBIE) W KpaTHbIC (J1BOMHLIE W TpoiHbIE) cBA3H. M3oMepsl W u3oMepHsa. B3auMHOe BIuMsiHUE
aTOMOB B MOJIEKYIIE.
Hemoncmpayuu. Hexoropele o0lIHe XMMHYECKHE CBOMCTBA OPTaHMUYECKHX BELIECTB: MX rOpeHMe, niasieHue U oOyrMBaHUe.

Mogenu (mapocTepiHeBble H 00BEMHBIE) MOJEKY]l OPraHMYECKHX COCAMHCHMH pa3HbIX KinaccoB. OmnpeneneHue 3MeMEHTHOTO
COCTaBa OPTAHUYECKUX COC/IMHEHUH.

Jdabopamoprsie onbimet. VI3roToBNeHHE MOJE/IEH OPraHU4eCKHX COeIMHEHHIA.

Yriiesoaopoabl H HX NPHPOAHbIE HCTOYHHKH

[IpegeabHbie yrineBoaopoibl. Aakansl. Onpejenenue. ['omonoruueckuii psj ajkanoB u ero obwas dopmyna. CTpykTypHas
H30Mepus yrnepoaHon uend. Paaukansl. HoMenknarypa ankanoB. XUMHYeCKHe CBOMCTBA allKaHOB: MOPEHHE, peakLUy 3aMelleH sl
(raloreHMpOBaHKeE), peaKlys pa3IoKeHUA MeTaHa, peakLus AerIPUPOBaHUs 3TaHa.

Henpeneabubie yriesoaopoiabl. AjikeHbl. OTUneH. [oMonoruueckuil psaa ankeHos. Homenknarypa. CTpykTypHas H30Mepusi.
[TpoMBITIIIIEHHOE NMOJYHYEHHUE AJIKEHOB: KPEKHUHI™ M JIETHIPUPOBaHHE allkaHoB. Peakuus aeruaparauuy 2TaHona, Kak J1abopaTOpHBIH
criocod nonyyeHus 3TUIeHa. Peakuuu npucoeIMHEHHA: rHapaTalys, F’iporaJJoreHHpOBaHHe, TaloTeHUPOBaHHeE, MOJIMMEPU3ALIMHI.
IpaBuno MapkosHHKoBa. OkucieHHe ankeHoB. KadecTBeHHbIE peakLiH Ha HelIpee/IbHbIE YITIEBOOPO/1bI.

Anxaguenbl. Kayuyku. Homenkinarypa. ConpsbkénHbie aueHsl. byrajauen-1,3, wusonpen. Peaxuusa JlebeneBa. Peakuumu

npycoeMHeHns ankaaueHoB. Kayuyku: HaTypanbHblid, cuHTeTHyeckue (OyTagueHOBbIH, H30MpeHOBLIH). Bymkanuzanus kayvyka.
Pe3una. DOOHMUT.
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Aaxnnbl. Obuias xapakTepucTHKa romosnorudeckoro psaa. Cnocobbl 0Opa3zoBaHusi Ha3BaHWH alKMHOB. XHMHYECKHE CBOMCTBA
aLleTUJIeHa: TOPeHKe, PEaKIMH PUCOEIHHEHHS: THAPOTaJOreHHPOBaHue, rajJjoreHMpoBanue, rujparanus (peakuus Kydyeposa), —
€ro IoJiy4eHue ¥ IpUMeHeHrue. BUHHIXTIOpH/ U ero noiuMepH3aLus B OIMXIOPBHHHUIL

Apensbl. BeH3om, Kak npejcTaBuTelb apOMAaTHMUECKHX YrieBogoponaoB. CTpoeHHe ero MoJeKylbl W CBOHCTBA (pu3MUecKHe H
XMMHYECKHE CBOMCTBA: TOpeHHe, peaKIuK 3aMellleH|s — raJoreHupoBaHue, Hutposanue. Ilonyuenre 1 npuMmeHenue 6eH304.
IIpupoansiii v nonyTHbI rasel. CoctaB npupoaHoro rasa. Ero Haxokaenue B npupose. [IpeumyinecTsa npupoaHOro rasa Kak
TOIUIMBA. XMMHYeCKas nepepadoTka MPHPOIHOTO ra3a: KoHBepcHs, nuponu3. CHHTe3-ra3 u ero npuMeHeHHe.

ITonyTtueie rasel, ux cocras. [Tepepaborka nMomyTHOro raza Ha Gppakuuu: cyxoi ras, nponaH-6yTaHOBas cMeCh, ra30BbiH OEH3HH.
HedT1b 1 cnocobbl eé nepepaborkun. CocraB HedTH U €€ nepepaboTka: neperoHka, KpekuHr, pudopmunr. Hedrenpojaykrsl U UX
nony4enue. [Toustie 06 okranoBoM yucae. XUMHYECKHE CrIOCOObI MOBBIIIEHHS KauecTBa OeH3UHA.

Kamennsblii yronb H ero mepepaGorka. KokcoBaHHe KaMEHHOTO YIS M €ro IpPOAYKThI: KOKCOBBIM ras, amMMmua4yHass BOJa,
KaMeHHOYro/ibHasA cMoJa, KoKe. I'asudukanys kKaMeHHOTO YIIis.

Hemoncmpayuu. Topenue TipeeNbHBIX U HEMpeAETbHBIX YITIEBOJOPOIOB: METaHa, dTaHa, alleTuieHa. KayecTBeHHble peakuyy Ha
HenpeaenbHBIE YITIEBOAOPO/ibl: ODECIBEUMBAHME 3THIIEHOM H alleTHJIEHOM pACTBOPOB MEpMaHraHarta Kaiaus U OpoMHON BOJIBI.
OtHomreHne OeH3onia K 3TUM okucauTensam. Jlerwjparaums stadona. I'maponus kapbupma kansuus. Komnexuuu «Hedrbs u
HeQTenpoayKTh», «KaMeHHbIi yroab u npoaykThl ero nepepaborkn», «Kayuyku». Kapra nonesnsix uckonaeMsix PO.
Jabopamopnsie onsimer. O6HapyKeHHEe NPOLYKTOB ropeHHs cBedu. McenenoBanue CBOWCTB Kay4yyKOB.

Kuciopoa- u azorcojiepxaiiue opranndeckue coeiHHeHus

Onnoaromuble cnuprel. Onpejenedre. MyHKIMOHANBHAS THOPOKCHIBHAs rpynna. [oMonorudeckuit psii npeaeibHbIX
OJHOATOMHBIX cnupToB. M3oMepusi nonoxkenus (PpyHKUMOHAIBLHON rpynnbl. BojopojHas cBa3b. XMMHYECKHE CBOWCTBA CIIMPTOB.
AnpaernjHas rpynna. Peakuust stepubukanuu, cioxsHeie >¢upbl. Ilpumenenne cnupros. JleiicTBe METHIOBOIO M 3THIIOBOTO
CITHPTOB HA OPraHM3M 4ellOBeKa.

MuoroatomHble CIHPTHI. DTUIEHITHKONb, KaK MPeICTaBUTENb IBYXAaTOMHBIX M IIMLEPHH, KaK NPEACTaBUTENb TPEXATOMHBIX
cnupToB. KauecTBeHHas peakiinsa Ha MHOIOATOMHbIE CIIUMPTHI, WX CBOWCTBA, noiyuenue u npumeHeHne. [lonsaTue 06 anTudpuzax.
®enoJ. CTpoeHue, nojgydyeHune, cBoicTea u npumenenue ¢genona. Kavecrsennsie peakuu Ha GpeHon. B3anMHoe BIHsSHHE aTOMOB B
Molekylne ¢enona.

Alibjieruabl H KeToHbl. DopManbierua U aueTanbaerull, Kak IpeaCcTaBUTENH allbAerHaA0B, COCTaB MX MOJICKY/. DyHKUMOHANIbHAS
kapbonunbHass rpynna. KadecrBeHHble peakuuu Ha anbgeruasl. CBoMCTBa, mony4eHue M TNpUMeHeHue (dopMmanbaeruia M
aleranpaeruga. Peakuuu nonukosaeHcamu st popmaneaeruna. [TonsiTie o keToHax Ha IpUMeEpe aLeTOHa.
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KapGoHoBbIe KHCI0THI. [ OMONIOrHYECKHH Pl TPeIENbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. JKHpHBIE KapOOHOBBIE KHCIOTHI.
XuMHYecKue cBoiCcTBa KapOOHOBBIX KUCIOT. [lonyyenue U npuMeHeHue MypaBbHHON U YKCYCHON KUCJIOT.

Caoxuabie 3¢upsbl. JKupbl. Peakuus stepudpukaumu. Cnoxubie 2bupbl. 2AKUpbl, UX COCTaB U rHAPOan3 (KUCAOTHBIN W LIENOYHOMH).
Mpina. ['HapupoBaHUe KHPOB.

Yraesoasl. YrmeBomel. Monocaxapu/ibl. Itoko3a kak anpgervpocnupr. Copout. MONOYHOKMCI0E€ W CIUPTOBOE OpOKEHHE.
®otocunTes. ncaxapunel. Caxaposa. [lonucaxapuabl: Kpaxmai, Leuiiios3a.

AMHHBI. AMUHOIpyInna. AMHHBI NpefeNbHble U apoMatudeckHe. AHUIHH. [lonyyeHne amuHOB. Peakuus 3uHuHA. XMMUYeCKHe
CBOMCTBA M MPUMEHEHHE AMUHOB.

AMHHOKHCJIOTBI. AMUHOKHCJIOTBI, COCTAB MX MOJICKY/l M CBOWCTBA, KaKk aM(OTEPHBIX OPraHMYCCKUX cOoeauHeHWH. [ muinH, kak
[peacTaBUTE b aMUHOKUCTOT. [loydeHne noauneTHaOB peakuyel noauKkoHaeHcauuy. [1ousTHe 0 nenTHAHON CBA3H.

Beakn. CTpoenne monekys Oe/IKOB: IepBHYHAsi, BTOPHUHAs M TpPeTHUYHas CTPYKTypbl. KauecTBeHHBIE peakiuM Ha OeNnkH, MX
TUAPO/IN3, AeHaTYpalus U OHonoruyYccKue QyHKIMu,

Hemoncmpayuu. TlonyueHne anbaeruaoB OKucaeHueM cnupToB. KauecTBeHHas peaklusi HAa MHOTOAaTOMHbBIE CUPThI. 3aBUCHMOCTh
PacTBOPUMOCTH ()eHONA B BOJIE OT TeMmneparypsl. BzaumonencTeue ¢ OpoMHO# Bonoi u xnopuaoM xenesa(lll), kak kadsecTBeHHbIE
peakuuu Ha ¢eHon. Peakuuu cepebpsiHOro 3epkaia W CO CBEXENolydyeHHbIM rujapokcuaoM meau(ll) npu HarpeBanuu, Kak
KaueCTBEHHBIE PEaKUMH Ha anpiaerujbl. OOpasibl MypaBbMHOH, YKCYCHOH, NajJbMUTHHOBOW M CTEAapHHOBOH KUCJIOT W HX
PacTBOPUMOCTDL B BOJie. ANTbIerHAHbIE CBOMCTBA U CBOMCTBA MHOTOATOMHbIX CIIMPTOB [V1IOKO3bl B PEaKlMH ¢ THApoKcHaoM meau(l1l).
Hnentudukanus Kpaxmana. KauecTseHHbIe peaklMy Ha OelKH.

Jabopamopnsie onsimet. CpaBHEHHE CKOPOCTH WCTIAPEHUsl BOJBI W 3TaHona. PacTBOPpMMOCTE IMIMLEPHHA B BojJe. XHUMHYECKHE
CBOMCTBA YKCYCHOM KHcnoThl. OnpeneneHue HenpeaeibHOCTH pacTHTelbHOro macia. Miaentudukanms xpaxmana B HEKOTOPbIX

[NPOAYKTax ITHUTAaHHUA. H3rorosrnenue KpaxXMaJbHOI'O mn.:ow\\_om.wmum. H3rotoBnenue mogeneu MOJICKYJI aMHHOB. Hzrorornenue Moaenu
MOJIEKYIIBI ITIHLIHHA.

Ipaxkmuueckaa paboma. Venrudukaiys opraHuuecKiX COeIMHEHUH,

Oprannyeckasi XHMHS H 001ECTBO

buorexnonorus. [lepuojs! e€ pasButus. Tpu HanpaBineHHs OHOTEXHONOTHHU: TeHHas (WM IeHeTH4YecKas) MHKEeHepHs; KJIeTO4Hast
uHKeHepus; Guonoruyeckass WHkeHepHs. [eHeTnuecku MomuduimposaHHble opraHuambl (I'MO) M TpaHCreHHas NPOYKIMS.
Knonuposarne. MMmobunuzoBanubie HepMEHTBI H UX IPUMECHEHHE.

IMoaumepwl. Knaccudukauus noniMepos. MickyccTBeHHBIE TOTMMEPBI: LIeJLTYI0K I, alleTaTHbIH IENK, BUCKO3a, LeJu1o(aH.
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Cunrerndeckne nosumepsl. IlonuMepusauus W TNOJMKOHACHCALMA, KaK CMoOcoObl MONMyYeHHs TONWMEPOB. CHHTETHYECKHE
kayuyku. ITonucrupon, Tednos 1 NONMBHHANXIIOPKW]L, KaK NpeAcTaBUTeNH muactMacc. CHHTETHYECKHE BOJIOKHA: KallpoOH, HAJIOH,
KeBJIap, JIaBCaH.
Hemoncmpayuu. Konnekuuy KayuyKkoB, IUIaCTMAcC, CHHTETHYECKHX BOJIOKOH M M3feaMit u3 HuX. DepMeHTAaTHBHOE pa3okeHHe
epOKCHIa BOOOPOJA C MOMOIIBIO KaTala3bl CBEKEHATEPTHIX MOPKOBU MJIM KapToders.
Jlabopamopuste onsimel. O3HaKOMIIEHHE € KOJUVIEKLMSAMH Kay4yKOB, IJIaCTMAcC M BOJIOKOH.
IIpakmuveckan paboma. Pacnio3HaBaHWe 1J1aCTMACC M BOJIOKOH.

Conep:xanne Kypea. 11 knace. Bazosslii yposensb

Crpoenue BemecTn

Ocnosuble cBenenns o crpoennn atoma. CTpoeHHe aroMma: cOCTaB spa (HYKJIOHBI) M 2JIeKTpoHHas obonouka. [ToHstue 06
uszoromnax. [ToHsTHE O XMMUYECKOM 3NIeMEHTe, KaK COBOKYIHOCTH aTOMOB ¢ OJJHHAKOBBIM 3apsi/IOM sipA.
[lepuoanveckas cucremMa xuMH4eckux 1emento /|. U. MengeneeBa B cBeTe cBeTe YueHus 0 cTpoenun atoma. Ousuyeckuii
CMBICT npuHATOH B Tabnuue JI. M. MehjiesieeBa CMMBONHKH: TIOPSIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa epHoaa ¥ HoMepa TPyTIbL.
[ToHsiTHE 0 BaJEHTHBIX 3nekTpoHax. OToOpaXeHHe CTPOEHUS AEKTPOHHBIX 060I0YEK aTOMOB XHMHYECKUX 21€MEHTOB C MOMOILIBIO
3JIEKTPOHHBIX H JJIEKTPOHHO-TIpaduiecKux GopMmy.
ObbsicHeHHe 3aKOHOMEPHOCTE! W3MEHEeHHs CBOMCTB 3JIEMEHTOB B MEPHOAAX M TPYNNax NepHOAHYeCKOH CHCTEMBbI, KaK CICACTBHE
HX DJIEKTPOHHOI'O CTPOEHHUA. DIEKTPOHHBIE CEMENCTRA XMMUYECKHUX J/IEMEHTOB.
Cpasuenue IlepHoaHYCCKOIO 3aKOHA H TEOPHH XHMHYECKOI0 CTPOCHHS HAa (HJI0cO(CKOH OCHOBE: NPEANOCLLIKH OTKPBITHS
ITeproiMYeCKOro 3aKOHa M TEOPHH XMMHYECKOTO CTPOEHHS OPraHMYeCKMX COEJMHEHWH; pONb JHYHOCTH B MCTOPHH XHMHMU
3HAYCHHUE MPAKTUKH B CTAHOBJICHUM U Pa3BUTHH XHMHUYECKHX TEOPHI.
Honnas XHMHYECKas CBA3b H HOHHBbIC KpHCTA/LIMYecKHe peméTkn. KaTHOHBI M aHHOHBI: X 3apsijbl M KiacCH(pMKaL¥s 1o
COCTaBy Ha NpOCThie U crokHble. [Ipencrasurenu. Ilonsitue 06 noHHOM XUMHYeCKOH cBa3H. MoHHAs KpucTaiinyeckas peméTka u
(GH3MYECKHe CBOMCTBA BEIIECTB, 00YCIIOBIEHHBIC ’THM CTPOEHHEM.
KoBanienTHas XHMHYecKasi CBA3b. ATOMHbIE H MOJICKY/ISIpHbIE KPHCTALIHYeCKHe peméTKH. [IoHATHE O KOBAJICHTHON CBSI3M.
D/IEKTPOOTPULIATENBHOCTh, HEMONSAPHAs M MONSApPHAs KOBAIEHTHbIC CBA3M. KpaTHOCTh KOBANeHTHOH CBS3W. MexaHu3Mbl
00pa30BaHUs KOBAJICHTHBIX CBs3el: OOMEHHBIH W JIOHOPHO- aKUENTOPHbIA. [TONSIPHOCTE MOJIEKYIIbI, KAK CICACTBHE MOMAPHOCTH
CBA3M M T€OMETpUH MOJeKylbl. Kpucrajuimyeckue pewiéTku ¢ 3THM THIIOM CBSI3H: MOJIEKYJSpHble M aTOMHble. Pusnyeckue
CBOMCTBA BELIECTB, OOYCIOBIEHHBIE TUIIOM KPUCTAIIMYECKHX PEIIETOK.
Merannnyeckas cBa3b. [ToHsITHE O METAINYECKOM CBA3H U METAIUIMYECKMX KPUCTAMIMYECKHX peluéTkax. ®usnveckue cBoicTra
METaJIJIOB HAa OCHOBE MX KPUCTAJLIMYECKOro cTpoeHus. [IpuMeHene MeTanioB Ha OCHOBE UX CBOMCTB. YEpPHBIE U 1IBETHBIE CILIABLI.
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Bomopoanasi xuMH4ecKasi ¢Bfi3b. MexXMOIeKyIsipHasi . BHYTPUMOJICKY/IpHask BOZOPOIHbIE CBA3H. 3JHaUYeHHE MEeXMOIIEKY/IAPHBIX
BOAOPOMAHBIX CBA3EH B [IPHPOJIE U KU3HU YelOBeKa.
Hoaumepsl. [lonydyeHue noJMMEpoOB peakUUsIMU MMOTUMEpPH3aLMH U TIONUKOHAEH calMK. BaxHeliluye npejcraBureny njaacrmace u
BOJIOKOH, MX TTOJy4eHHe, CBOHCTBA U npUMeHeHHUe. [ [oHsITHE O HEOPraHUYECKUX NOJIMMEPax M X NMpeACTaBUTEH.
JMucnepcubie cuerembl. [ToHsiTHe 0 AHcniepcHO (a3e U JUCTIEPCHOHHOMN cpefie. ArperaTHoe COCTOSIHHE pasMep 4acTHIl (asbl, Kak
OCHOBa s KaacCU(UKALMM JUCTIEPCHBIX CHCTEM. DMYIBCHH, CYCTIEH3HH, a’po30JId — TPYINbEI IpyOOUCIIEPCHBIX CHCTEM, MX
NpeACTaBUTENH. 301K U Te/IH — IPY bl TOHKOAMUCIEPCHBIX CHCTEM, MX Npe/acTaBuTe . IlonsTie o cunepesuce 1 KoaryasiuuH.
Hemoncmpayuu. [lepuoandeckoil cucteMsl XumMH4eckux 1eMeHToB Jl. M. MenneneeBa B pasnu4HbiX ¢popmax. Monens HOHHOM
KPUCTANTH4eCKOM pelu€TKH Ha MpyMepe XIopHaa HaTpus. MUHepassl ¢ 5THM THUIIOM KPUCTAIIMYECKOH PEIUETKON: KaJBLIUT, IalluT.
Moyien1 MONEKYISPHOH KPHCTANIMYECKOH PEIIETKH Ha TIPUMEPE «CYXOT0 Jib/Ia» WIIK HOJa U aTOMHOM KPUCTAIIMYECKON peluéTku
Ha TIpUMepe aimasa, rpaduTta WIM kBapua. Mogeab MoaspHoro odbéma raza. Mogenn KpHCTalIM4YECKUX PelIETOK HEKOTOPBIX
meTtarnos. Komnekii o0pa3oB pa3audHbIX THCIEPCHBIX cHeTeM. CHHepe3Uc U Koaryisius.
Jabopamopusie onvimsi. KOHCTpYHUPOBAaHHE MOJIENIH METAJUTHUECKOW XUMHYeCKOH CBs3H. [TonydeHue KOJUIOMIHOIO pacrsopa
KypHHOIo Oelka, MCCIeJOBaHHe ero CBOMCTB ¢ MOMOUIBIO JIa3€PHON YKa3KH M NpoBeleHMe ero aeHatypauuu. [lonyuenue smynscuu
pacTHTENLHOrO Macyia H HabmomeHHe 3a e€ paccioeHueMm. IlonydeHue cycneH3uu «HM3BeCTKOBOIO MOJIOKa» H HaOIofieHHe 3a eé
ceJIMMEHTaLMEH.

XHMHYECKHE peaKuHH
Kaaccndpukauuss XHMHYECKHX peaKuHii. A/UIOTpOnu3alua W M30MepH3alMs, KaK peakuuu Oe3 W3MeHeHHs COCTaBa BelEeCTB.
Asutorponus ¥ €€ npuunHbl. Knaccudukanus peakuuii no pa3aMyHbIM OCHOBAaHUAM: II0 YHCIIY M COCTaBY peareHTOB H IPOIYKTOB,
no (pase, Mo UCIONL30BAHMIO KaTalW3aTopa WK GepMeHTa, o TeroBoMy 3pdexTy. TepMoxumHudecKkue ypaBHEHUs peaKLnii.
Ckopocrh XHMHYECKHX peakuMii. Dakropbl, OT KOTOPBIX 3aBHCHUT CKOPOCTE XMMHWYECKMX PEAaKUMH: NMPUpOjia pearupyloiux
BELIECTB, TEMIIEpaTypa, IIOIIab MX CONPUKOCHOBEHHUS PEarupyrollMX BEUIECTB, UX KOHIIGHTpalus, NMPUCYTCTBHE KaTajau3aTopa.
ITonsitue o karaiusze. @epMeHTH, KaKk OHONOrMYecKUe Karaau3atopbl. MHrUOMTOpBI, KaK «aHTOHMMBD) KaTalW3aTOpPOB H HX
3HAYCHHE.
XHMHYecKoe paBHOBecHe H ¢nocodbl ero ememenns. Knaccuduxauus XMMHUECKUX peakiuii no MpU3HAKy WX HalpaBlieHUs.
[MousTHe 00 OOpaTWMBIX peakuusx U XumudeckoMm paBHoBecuu. Ilpunuun Jle-lllatenbe v cnocoObl cMeleHHS XHMH4ECKOro
paBHoBecusa. OOluasi XapaKTepHUCTHKA PeaKLHii CHHTE30B aMMuaka M okcuaa cepbl(VI) H paccMOTpeHHe YCIOBUH CMELIEHHS MX
paBHOBECHS Ha TIPOH3BO/CTRC.
Tuapoaus. OOpaTtuMblil 1 HeoOpaTHMbli rHAPOaU3bl. [ HAPONIK3 conel 1 ero Tkl ['MApoaU3 OpraHM4ecKuX COeIMHEHUI B JKUBBIX
OpraHu3MOB, Kak 0CHOBa oOMmeHa BemecTB. [loHATHe 006 SHepreTHueckoM oOMeHe B KIIeTKE M POJIH I'HApON3a B HEM.



16

OKHCAHTE1bHO-BOCCTAHOBHTEIbHBIe peakHHH. CTeneHb OKHCIEHHSs WM €€ onpeleneHHe Mo (opMynaM OpraHMYECKHX M
HEOPraHMYeCKUX BELIECTB. DJIEMEHTbl M BELUECTBA, KaK OKHCIMTEIM H BOCCTAaHOBUTENH. [ToHATHE O mpoleccax OKHUCIEHUA H
BoccTaHoBaeHHs. CocTaBleHHE ypaBHEHHH XMMUYECKUX PeaKlMii Ha OCHOBE JIEKTPOHHOro HanaHca.

JJIEKTPOJIH3 PACIIABOB H PACTBOPOB JIEKTPOJIHTOB. XapaKTEPUCTUKA DJIEKTPOJIH3a, KaK OKUCIUTEIbHO-BOCCTAHOBHTEIBHOTO
npouecca. OcobeHHOCTH 37IeKTpONIH3a, TIPOTEKAIOIIEro B pacTBOpax AMeKTpoiauToB. [IpakTudeckoe MpUMEHEHHe JJIeKTPO/u3a:
MOJTyY€HHE rajoreHoB, BOAOPOJa, KMCIOPOAa, LIEMOYHBIX META/UIOB H IIeJIoueH, a TakKe allOMHHHA 3JIEKTPOJIM30M pacIliaBOB U
pacTBOPOB COEOUHEHHH 3TUX 311eMeHTOB. [ToHsITHE O raibBaHONIIACTHKE, ralbBAHOCTEIMH, paHHHPOBAHUH LIBETHBIX METAJLIOB.
Hemoncmpayuu. PactBopeHue cepHOW KMCIOTbI U aMMHAYHOM CENMTPhI M (PUKCALMA TEMIOBbLIX SBICHUH /Ul 3THX NPOLECCOB.
B3auMOoIeHCTBUS PaCcTBOPOB COJIIHOM, CEpHONH M YKCYCHOH KHCJIOT OOMHAKOBOWH KOHLEHTPALMM C OjIMHAKOBBIMH KYCOUKaAMH
(rpaHynamMM) IMHKA W B3aMMOJEHCTBHE OJUHAKOBBIX KyCOYKOB pPa3HBIX METaJUIOB (MarHus, LIMHKA, XKejle3da) C pacTBOPOM COJISIHOM
KHCIIOTBI, KaK MpHMEp 3aBUCHMOCTH CKOPOCTH XMMMYECKMX peakuuid oT npupojsl BellecTB. B3auMmozeHcTBHe pacTBOPOB
THOCY/Ib(paTa HATPHA KOHLEHTPALMM W TeMIeparypsl € PacTBOPOM CEepHOH KHCIIOTHL. MOIEeNHpOBaHHE «KHIISIIETO CIIOS».
Hcnonb3oBaHue HEOpPTraHHUECKUX KAaTalM3aropoB (Coseit xkenesa, HOoAMIA Kajlksi) U NPHPOJIHBIX O0BEKTOB, COJIEPXKAaLIMX KaTanasy
(chipoe Msco, KapTodelsb) Juis pa3iokeHus nepokcuaa Bogopoaa. BzaumoaeicTBre LMHKA € CONSHONW KMCIIOTOMW HUTpAaToM cepedpa,
KakK TMPHMEPbl OKHCIHMTCIbHO-BOCCTAHOBMTEIbHOW peakuuil M peakuuun obmeHa. KoHCTpyHpoOBaHHE MOAECIM IIEKTPOIH3EPA.
BuneodparmeHnT ¢ npoMbIlIIeHHONH YCTAaHOBKH LT NMOTY4eHHS aTFOMUHUSL.

JIabopamopreie onsimel. VinmocTtpauus npasuia beproiuie Ha npakTHke — NpoBejieHHe peakuui ¢ obpa3oBaHHeM 0cajka, ra3a u
BO/Ibl. I'eTeporeHHblil Karanus Ha npuMepe paziokenus MEPOKCHAA BOAOPOAA B MPUCYTCTBUM JIMOKCH/A Mapranua. Mcneiranue
MHIMKAaTOpaMH Cpejlbl PACTBOPOB COJCH pa3M4YHbIX THMOB. OKUCIMTENbHO-BOCCTAHOBUTE/ILHAS PEAKIMs U peakius obmena Ha
npuMepe B3auMOJICHCTBHS pacTBOPOB cyabgara Meau(I]) ¢ xkene3oM 1 pacTBOPOM LLIENTOYH.

ITpakmuyeckan paboma. Peiienne SKcriepuMeHTANBHBIX 3a/1a4 110 TeMe « XMMHYecKasi peakLHs».

BemecrBa H HX cBoOlCTBa

Meraaabl. Ouspueckue cBoicTBa MeTalioB, Kak QYHKLMS MX cTpoeHHs. JlesieHne MeTauloB Ha IpyIibl B TEXHUKE U XHMHM.
XUMHUYECKHE CBOWCTBA METALIOB U IEKTPOXHMHUYECKHH pAn HanpspkeHui. [loHsATHe O MeTa/uioTepMuu (aTIOMHHOTEPMHEH,
MarHHeTepMHH U JIp.).

Hemeranabl.  Baaropoassie rasel.  Hemeramnsl  kak  okvcnuTend. Hemeramnsl  KaKk — BOCCTAHOBHTENH.  Psf
MEKTPOOTpHLIATeNbHOCTH. MHepTHBIE MM ONaropo/iHbie rasbi.

Kucnorbl Heopranuveckne u oprannveckne. KHCIOTBHI ¢ TOYKH 3PEHUS aTOMHO-MOJIEKYJISPHOroO yueHust. KHUCIOTBI ¢ TOYKH
3PCHHUA TEOPHH BIIEKTPONIUTUYECKOH auccounani. Kucaorsl ¢ Touky 3peHus npoToHHO#H Teopud. OOume XMMHYecKue CBOHCTBa
KkucaoT. Knaccugukanus KUCor.
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OcHOBaHHS HEOpraHHYeCcKHe H opraHH4YeckHe. OCHOBAHUS C TOYKH 3PEHMUS ATOMHO-MOJCKY/ISpHOro ydeHus. OCHOBaHHUS C
TOYKM 3PEHUS TEOPHH ICKTPOIMTHYECKON auccolianmy. OCHOBaHMA C TOYKM 3peHMsi NpoToHHOH Teopuu. Knaccudukaims
OCHOBaHWH. XUMHYECKUE CBOMCTBA OPraHHYCCKUX M HEOPraHWYECKUX OCHOBAaHHUH.

AM@oTepHble COeHHCHHS HEOPraHHYecKHe H opraHHveckHe. Heopranuueckue am@oTepHbIE COC/IMHEHMS: OKCHIbI H
rMJIPOKCHIBI, — HX CBOHCTBA W nojiydyeHue. AMQOTEPHbIE OPraHMYECKUe COeJUHEHUs Ha NpuMepe aMHHOKHCIOT. IlenTuisl u
MEeNTH/IHas CBA3b.

Conn. Knaccudpukanus coneii. XXécTkocTh Boabl U criocodbl e€ yctpaneHus. Ilepexon kapOoHara B rujpokapbonar u obparHo.
OO01He XMMUYECKHE CBOMCTBA COJIEH.

Memoncmpayuu. Komnekuus meramios. Kojuieknust Hemeraios. BzauMonelcTBHE KOHLIEHTPHPOBAHHOM a30THOM KHCIIOTHI C
Menblo. Benbilka TepMUTHON cMecd. Benbiika 9€pHoro nopoxa. BeiTeCHeHHe rajloreHOB H3 HX PacTBOPOB APYTHMH IaJIOICHAMM.
B3anMoneicTBYE NapOB KOHLEHTPUPOBAHHBIX PACTBOPOB CONSHOW KUCIOTHI U aMmmHuaka («abiM 6e3 orusa»). Ilonyyenue ammuaka u
U3yuYeHHe ero CBOMCTB. PazjinuHble Cllyyan B3aUMOIEHCTBHS PaCTBOPOB coelt amoMHHHUA co WEnoybto. [lonyyeHne MECTKON BOjIbI
U yCTpaHeHHE €€ KECTKOCTH.

JTabopamopnsie onvimei. Ilonydenne HepacTBOPMMOIO THAPOKCHIA M €ro B3auMoOjeHcTBHE ¢ KucaoTod. MccnenoBanue
KOHLIEHTPHPOBaHHBIX PACTBOPOB COJISHOM M YKCYCHOW KHUCIIOT KanelbHbIM METOJoM npu ux pasbaBnenun BogoH. [lomydeHue
aM(OTEPHOTrO THAPOKCH/IA U U3YUeHHE ero CBOMCTB. [TpoBejieHre KauecTBEHHbIX peaKLUi N0 onpeaeneHUIo COCTaBa COJTH.
IMpakmuueckaa paboma. Peluenye >KcrniepuMeHTanbHbIX 3a4a4 110 TeMe «BelecTBa H UX CBOHCTBay.

XHMHS H COBpeMeHHoe 0011ecTBo

[1pou3BOACTBO aMMHaKa H MeTaHoaa. [ToHATHE O XUMUYECKON TEXHONOTMH. XUMHUYECKHE PEaKilMi B IPOU3BOACTBE aMMHaKa H
MeTaHosia. Obmas knaccuuKalMOHHas XapaKTepUCTHKA peaKuMii CHHTEe3a B MPOU3BOACTBE ITHX NPOAYKTOB. HayuHbIe MpUHLKIIbI,
Jiexallye B OCHOBE MPOU3BOACTBA aMMHaKa U MeTaHona. CpaBHeHHe YTUX POH3BOICTB.

XuMH4YecKasi I'PAaMOTHOCTL KAK KOMIOHEHT o0med KyJbTypbl 4eoBeka. MapkupoBka yNakOBOUHBIX MaTepHaloB,
3J€KTPOHHUKH U OBITOBOW TEXHHUKH, SKOJIOTHYHOIO TOBApPa, MPOIYKTOB MUTAHUS, ITUKETOK 10 YXO/1y 3a OEHKI0H.

Hemoncmpayuu. Monenb NpOMBILUIEHHON YCTaHOBKHM IIOJY4YCHHA CEpPHOH KHCIOTHL. Mozenb KOIOHHBI CHHTE3a aMMHUaKa.
BuneodparMeHTHl M CIaiIbl O CTENEHH DKOJIOTHYECKOM YMCTOTHI TOBapa.

Jabopamopnsie onvtmor. VizyueHnre MapKUpOBOK Pa3IAYHBIX BUIOB MPOMBILLIEHHBIX U POJIOBOJILCTBEHHBIX TOBAPOB.




IIpumepHoe TeMaTHYeCKOe NIaHHpoBaHHe Kypea 10 kiacca
(1 4 B Hepeno, Bcero 34 4, U3 HUX | 4 pe3epBHOE BpeMs)

Ne XapakrepucTHka OCHOBHBIX BHIIOB Homainnee
ypoka | Jlara Tema ypoka OcHOBHOE coAepiKaHHe ypoKa JesTesbHoCTH 00yyalommxes (Ha 3aJaHHE
n/n - YPOBHe yueOHBIX JICHCTBHIA) )
1—2 Tema 1. TIpeamer oprannveckoit xumMun. Teopus crpoeHns oprannyeckux coenunennii A. M. byraeposa (2
| n—v
1 09 IIpeaMer OpraHuyecKoi XuMHH OpraHuyecKie BeliecTsa: XapakTepu3oBaTh 0CODEHHOCTH §13.6c.13
IPHPO/IHBIE, HCKYCCTBCHHLIC H COCTaBa H CTPOEHHA OPraHWYeCKHX
cuHTeTnyeckue. OcodbeHHOCTH BCIICCTB.
COCTaBa U CTPOEHHS KnaccupHuupoBaTh HX Ha OCHOBE
OPraHHYECKUX BEILEeCTB. MIPOUCXOKICHHUS U epepaboTKH. _
Buranuim u ero kpax. [loustae ApryMeHTHpPOBAaTh
00 yrierojlopo/iax. , HCCOCTOATE/IHHOCTD BUTANIM3MA.
Hemoncmpayuu. Tliagnenue, Onpeacnars OTIHYHTEIbHBIE

o0yrnuBaHue U ropeHue OCOOCHHOCTH YIVIEBOIOPOIOB.
opraHuyeckux peuecTs. Moaenu

MOJIEKY/T OPraHHYECKHX

COE/IMHEHMH Pa3HbIX KIACCOB

(mmapocTepKHeRbIe H OOBEMHbIE).

OnpeneneHune LIEMEHTHOIO

COCTARA OPraHHYEeCKHX _

coenuHenui. [Toprpernt A. M.

byTtneposa, ;,
= g H. 5I. Bepuennyca, ®. Bénepa |
2 09 OCHOBHBIE 1TOJIOKEHHA TEOPHH OCHOBHBIE NOJIOKEHHS TEOPUH Dopmyauposans OCHOBHBIC § 23.8,10¢.22
XHMHMYECKOTO CTPOEHHS XUMHYECKOTO CTPOEHMS MOJIOKCHHS TCOPHH XHMHYCCKOTO
A. M. Byrsieposa A. M. Bytiepora. BaleHTHOCTb. | CTPOCHHA
CrpykrypHbie Gopmysibl — A. M. bytieposa.
MOJIHBIE U COKPAIIEHHBIE. ' Pasnuuark NOHATHS «BAICHTHOCTLY
IIpocThie (ONHHAPHBIE) M KPATHBIE | M «CTENEHb OKHCIICHUSY.
(1BOHHBIE M TPOHHBIE) CBA3H. CocraBisaTs MONCKYIAPHEIC U
Uzomepsl 1 u3oMeps. BzauMHOe | CTpyKTYpHBIE (GOPMYIIBL
i N BIIHSTHHE aTOMOB B MOJIEKYJIE. Knaccuduimposars KOBUICHTHbIE




e

AJIKaHbl

| demoncmpayuu. Tloprpetsi
A. M. bytneposa, D.
Dpanknania,

®. A. Kekyre.
Jabopamopuvie onvimei.
H3rororiienne Mojiesieit
OPIaHHYECKHX COC/IMHEHH

CBSI3H [0 KPAaTHOCTH.

OOBACHATE ABICHHC H3IOMCPHH H
B3aHMHOC BIMAIHC ATOMOB B
MOJICKYJIC

Tema 2. VIiIeBOJI0pPO/ibI B UX HPHPO/IHBIE HCTOUHUKH (12 4.)

Akansl

1 oMOIOrHYCCKH psijl a/IKaHOB H
cro odmas gopmyna.
CrpykTypHast H3oMepus
YIDIEpo/HOH nenu. Pajimkaisnl.
Homenknarypa ajikaHoB.

XHUMHYECKHE CROMCTRA AJIKAHOR:
rOpeHHE, PeaKIliy 3aMeIIeHHA
(raJJoreHMpORAHME), pEaAKIUs
Pa3IOKEHHS METAHA, PeaKIis
JIETHAPUPOBAHHS ITAHA.
Habopamopusie onbimei.
ObHapyKeHHE TPOAYKTOB
TOPCHUSA CBCYH.

Onpeaensars MpUHAICKHOCTh
COCIMHICHAHN K aTKaHaM Ha OCHOBE
aHalln3a cocTaBa uX MOJISKYIL.
H—ﬁm@._.r HA3BaAHHUA dJIKAHAM 110
MEX/IYHAPO/IHOH HOMEHKJIATYpE.

| Pasznuyars NOHATHSE «rOMOJION K

{H30MED»

§ 3 ¢.25-28
3.7.¢.32
Bbiyunrs
FOMOCLL psijL

XapakTepu30BaTh COCTAB M CBOHCTRA
BOKHEHIIMX NPeICTaBUTENEH
AJTKAHORB.

Habmronare xuMuueckuit
IKCIIEPHMEHT (PHKCHPOBATH Cr0
pe3yILTaThL.

§ 3 ¢.28-31
3.8 ¢.32
Beryunts
CBOMCTBA
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10 | Ankensl DtuneH. 'omonoruyeckuii psaa Onpenensars NPHHAVIEKHOCTh  §41.7
r ankenoB. Homenkiarypa. COEIMHEHHMH K alKeHaMm Ha ocHoBe | .41 BblyuuTh
CTpyKTypHAst H30MEpHS. aHaIM3a COCTaBa UX MOJIEKY.I. | TOMOJL. pslt
JlaBatp Ha3BaHUA AJIKEHAM 110 _
MEJKIYHApOIHOH HOMEHKIaType. ‘
XapakTepu3oBarb coctan. Paznnyars |
MOHSATHS «TOMOJIOT» H «M30MEPY JUIS
QJIKCHOB ) ,
A0 AJIKEHBI I IpoMBILIIEHHOE TTOTYYCHHE XapaxkTepu30Barh CBOHCTBRA ' §4134c4l
ANIKCHOB: KPEKHHT H BKHEHIIIMX NPE/ICTABHTENEH BbiyunTs
JCTHAPHPOBAHKHE ATKAHOB. AJIKEHOB. cBOMCTBA
Pcaknus aeruaparanuy stanona, | Habmoaars Xumuueckuii
Kak J1abopaTtopHLIii crnocod IKCIEPUMEHT (PHUKCHPOBATE €ro
NONMy4YcHHs dTHIIeHA. Peakuun pe3y1bTaThl
TIPHCOCIHHCHUS: THIpaTalus,
IHpOra’IorcHHpoOBaHHE,
raJloreHHpoBaHHe,
nonumeprsanui. 1lpasuno
Mapxosuukosa. OkucICHHE
ankenos. Kayecreenusie peakiuu
| Ha HENPEACIbHLIC VIJICBOLOPOILI. = : ‘
10 Ankanuensl. Kayuyku Homenknarypa. ConpsukéHHbIC Onpeaensith NPHHAVIEKHOCTh § 53.3c46

auensl. byranuen-1.3, u3onpes.
Peakums Jlebeaepa. Peakiun
MIPHCOCINHCHHS ATIKaHCHOB.
Kayuyku: narypaabHblii,
cHHTeTHYeCKHE (OyTagHeHOBBIii,
H3onpeHorbii ). Bynkanuzanus
Kayqyka. Pe3una. D0oHHT.
Hemonempayuu. Koniekuus
«Kayuykn».

Habopamopuvie onvimo.
HcenenoBanmne CBOMCTB KayuyyKoB

COEIMHEHMH K ajlKajMeHam Ha
OCHOBE aHaJIM3a COCTARA UX
MOJICKYIL.

JlaBarh Ha3BaHUA aJIKaIHEHaM 110
MEIKIYHAPOAHOH HOMEHKIATYpE.
XapakTepH3oBarh COCTaB U CBOICTBA
BAKHCHIINX MPCACTABUTENCH
aJIKaIMCHOB.

(Oco3nasarb 3H1a4HMOCTL POITH
oTeHecTBeloro Y4¢Horo B

[HOJIYHCHHH MICPBOT0 CHHTCTHYCCKOIO 7

KayqyKka.
YeranasinBarb 3aBUCHMOCTD MEKY
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CTPOEHHEM M CBOHCTBAMH
1M0;IMMEPOB Ha IPHMEPE KayyyKa,
Pe3uHbl 1 300HHTA

AJNKHHBI

A1

ApeHbl

O0mas xapakTepHCTHKA
roMosioru4ycckoro psajaa. Crnocodnl
obpazoBanus Ha2BaHWUH AIKHHOR,
XHMHUYCCKHE CBOMCTRA
alleTHIIEHA: FOPEeHHE, PEAKIIHH
IIPUCOE/IHHEHM A
FHAPOraIOreHHPORAHHKE,
ra;JIOreHMPOBAHHE, THAPATALIHS
(peakuus Kyueposa), — ero
MOJTYYCHHE U NIPUMCHCHHE.
BHHHIXIOpUI H Cro
MOJTUMCPH3AIHSA B
MOTHXJIOPBUHKIL
Hemonempayuu. TTonyuenune
alerHiieHa peakiuen r'Hpoansa
kapbujia kasibisi. TopeHne
anerniiena. KauecTBeHHBIC
PEaKIIiK Ha TPOHHYIO CBA3E:
ofeciiBeYMBAHHE ALCTIICHOM
PacTBOPOB NMEpMaHraHara Kaausd 0
OpOMHOI BOIEI.

Onpenensite NPUHALTEKHOCTD
CO€/IMHEHHUH K alIKHHAM Ha OCHOBC
dHa/IM3a CoCTaBa HX MOJICKYIL
JlaBath Ha3BaHHA aNKHHAM IO
MEKIYHAPOOHOH HOMCHKIIATYpe.
XapakTepH30BaTh COCTaRr, CBOHCTRA
U IIPAMEHEHHE alleTHIIEHA.
YeranasiimBarh IPUHHHHO-
CIE/ICTBEHHYK) CBSI3b MEKITY
COCTABOM, CTPOEHHEM MOIIEKYI,
CBOHCTBAMH U MPHMEHEHHEM
AlETHIIEHA.

Habmonare XuMHUCCKHH
IKCIEPHMEHT QPUKCHPOBATE €I0
Pe3yNLTATEL.

Pa31uuars NOHATHA «TOMOIIOM H
«H30MEpP» AT ATKHHOB.

BeH30:1, Kak npecTaBHTENh
apOMATHYECKHX YITIEBOJOPOIOB.
CTpoeHue ero MONCKYIILI H
CBOHCTBA QPU3IHUCCKHE H

XHMHYECKHE CBOICTBA: ropeHue,
PeaKIH 3aMeLEHHsA —
ra/IoNeHHPOBAHUE, HUTPOBAHMUE.,
[TosydeHne U IpMMEHeHHe
Oensona.

§ 63.6c¢.51
Briyuuts
HOMEHKI1aTypy

XapakTepul0Barb COCTaB, CROHCTRA
H nipuMeHenune OeHsoa.
Yeranapivpare NPUYHHHO-
CJIE/ICTBEHHYH) CBA3b MEKIY
COCTABOM, CTPOEHHEM MOJIEKY,
CBOWCTBAMH H MPHMEHECHHEM
OeHzoa.

[HabmonaTe XuMHYeCKuit
SKCICPHMEHT ¢ (PUKCHPORATH €10
pe3yILTaThl.

§ 73.4 ¢.55

.
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A1

ITpupoaHEi 1 :o:vi.Em rasel

Cocras npupoasoro rasa. Ero
HAXOXK/IEHHE B TIPHPOJIE.
ITpenmymecTBa NpHPOIHOIO rasa
KaK TOIUIMBA. XHMHYECKAsa
nepepaboTka NpHPOIHOTO rasa:
KOHBepCHA. mupoau3. CHHTE3-Ta3
M €ro NpuMeHEHHE.

[MonyTHbIe ra3el, HX COCTAB.
[MepepaboTka nomyTHOTrO rasa Ha
(paknmm: cyxoii ras, nponas-
OyTaHOBasi CMeCh, ra30BLIH
OeH3uH.

Hemoncmpayuu. Kapra 1mosie3usix
HckonaeMeix P@

11

11

Hedtb u ciocods! eé nepepaboTku

XapakTepH30BaTh COCTaB
OCHOBHBIC HaIPaBICHHA
nepepadoTKH M HCIIOIBE30BaHUs
NPHPOIHOIO rasa.

CpaBHHBaTh HAXOK/ICHHE B IIPHPO/IE
H COCTaB IPHPOHOIO M NONYTHBIX
rasos.

XapakrepH3oBarh COCTaB U
OCHOBHBIC HAIIPABJICHHs!
nepepaboTKH U HCNONIL30BAHUS
MOMYTHOTO raza

§ 3 ¢.23-25,
3.34c¢. 32

Cocrar Hedru 1 e€ nepepaboTka:
NEPEroHKa, KPeKHHT, pu$OpPMHHT.

HedrenpoaykTsl H HX MOTyuCHHE.

IMousiTHe 00 OKTAHOBOM YHCJIE.
XHUMHYECKHE CITOCOOEI

, NMOBBIIEHUS KauecTBa OCH3UIIA.

Hemoncmpayuu. Konnexkuus
«Hed1h 1 HedTENPOAYKTHIY,
BH1eO(parMEHTLI H CIIaIL]
«ITeperonka nedru». Kapra
110JIE3HBIX HCKOMTaeMbIX PO

12

Kamennelit yronis u ero nepepaborka

XapakTCpH30BaTh COCTaB U
OCHOBHBIC HAllPABICHUS
nepepadoTku Hedry.

Pa3zmnuars nedrrsnbie ppakigiu u
OIUCBLIBATEL OOJIACTH UX NPHMEHEHHSI.
Oco3naears HEOOXOJIHMOCTH
XHMHYECKHX CITIOCODOB 1OBLIINIEHHUS
KayecTna OeH3HHaA

KokcoraHne KaMEHHOTO YIS H
€10 1POYKTHI: KOKCOBBIH ras,
aMMHadHas BoJa,
KAMEHHOYTOJIbHAs CMOJIa, KOKC.
lMazuduKams KAMCHHOTO YTJIS.
Hemonempayuu. Konexkuus
«KaMeHHBIH yTOIb H IPOAYKTLI
ero nepepaboTKuy.
BuneodparMeHTEI B caiiabl
«Kokcoxumudeckoe

XapakTepH30BaThk OCHOBHbIE
TIPOJAYKTHI KOKCOXHMHYECKOIO
npouzBoictTBa. Onucsisars 061acTH
IIPHMCHEHMS

KOKCOBOI'O r'a3a, aMMHAa4HOMH BOJIbI,
KaMEHHOYT'OJIHOH CMOJIbI, KOKCa.
Oco3znasars HEOOX0/IMMOCTH
razuuKaliMn KaMeHHOIO YIJIsl, KakK
ATBTEPHATHBBI IIPUPOJHOMY Fasy.

§ 8 3.6 .62

' §10¢.75-76 |
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| IPOM3BOACTBON
13 12 .3::._.92_:8 U 0boO1IeHHE . Tectupopanue, pentenne 3a1a4 1 | BRIMOMHATE TECTHI, pemiars 3a1a4n H | LloBTropuTh |
o Teme 2. « YIIIeBoJ0poabl U UX YHPAKHEHUH 110 TEME YOPKHEHUS 10 TCMC. §3-8
NPUPO/IHBIE HCTOYHHKHY IIpoBoauTL oleHKY cOOCTBEHHBIX W
JTOCTHKCHUAN B YCBOCHHH TEMBbI.
, , —AO@@O_A._,SMVO:N,_._» CBOH 3HAHHA B
COOTBETCTBUU C ILIAHUPYEMBIM
3 pesyibrarom ‘ - |
14 12 KontponrHnas pabora Ne 1 «Teopus cTpoeHHs opranidcckux coeaunennii A.M. by ieposa. Yiiiero10pojibi»
15—28 Tema 3. Kuciopoa- 1 azoTcoaep/Ramuc opraiuveckue coeansenus (14 1)
15—16 | .12 OJIHOATOMHBIC CITHPTEI DOYHKIMOHAILHAS [Ta3zpBaTh CIIUPTEI 110 § 9c¢.63-71
12 IHJIPOKCHIIbHAS IPYTITIA. MEKAYHAPOAHOH HOMCHKIATYpC. 3.11(a) ¢.74
Tomosoruueckuii psi XapaxkTepH30BaTh CTPOCHHUC, |
NpeebHbIX OIHOATOMHBIX CBOICTBA. CIIOCOOLI MONYYCHHS U
cnupToB. M3oMmepus nonoxenus 001aCTH NPUMECHEHUS TIPe/IelibHbIX
(YHKIHOHATHHOH TPYTIILL. OIHOATOMHBIX CIIMPIOB. § 9 ¢.63-71
Bogoponnas cBa3b. XUMHYCCKHE | YCTaHABIMBATL IPUYHHHO- 3.12 ¢.74
CBOMCTBA CITUPTOB. AJBLACIHIHAS | CHCJCTBEHHYK) CBS3b MEXILY
rpyrma. Peaknus srepudmkaiiym, | COCTaBOM, CTPOEHHEM MOJIEKYIT,
caoxkubie 2gpupsl. [lpumenenne CBOWMCTBAMM M IIPUMEHEHHEM
cnuproB. JIeHCTBHE METHIIOBOIO H | METAHOJIA M 3TAHOJIA.
YTUIIOBOIO CHIMPTOB Ha opravusm | HabGaronark. caMocTosaTe IBHO
YeJIOBeKa. MPOBOIMTE H ONUCHIBAThL
Hemonempayuu. OkuciieHne XMMHMYECKHH IKCTIEPHMEHT
CIHUPTa B aJIbACTH/L,
Jlabopamopitbie onvimei.
CpaBHEHHE CKOPOCTH HCIIAPCHUSA
BOJIbI H 3TAHOIA.
17 01 MHoroaromMHbie ClHPTLI DTHICHIITHKONb, KaK KnaccuduunpoBars CliHpTE 110 HX §9¢.72-73
| IPEJCTABHTEND ABYXaTOMHEBIX H aTOMHOCTH. 3.13 ¢.74
[IMLEPHH, KaK MpeICTaBUTEIb XapakTepu3oBars CrpoeHHe,
TPEXATOMHBIX CITUPTOB. CBOMCTBA, ClOCOOBI 110JIYHEHUS H
_ ' KauecTseHHas peakimus Ha 00J1aCTH NPUMEHEHHUS. —




MHOI0aTOMHBIC CITUPTHI, HX
CBOMHCTBA, MOJIYYCHHE U
npumMenenue. [lonsarue 0d
anTudpuzax.

Hemonempayuu. KavecrsenHas

peaKius Ha MHOTOaTOMHbBIE
CIIHPTEL

Jabopamoprsie onvimui.

PacTBOpHMOCTS ITIHIEPHHA B
BOJIC

MHOTOaTOMHBIX CITHPTOB.
W nenTHhHIHPOBAaTE MHOTOATOMHBIE
CHUPTEI ¢ MOMOIILIO KaUCCTBEHHOIH
peaKiHH.

Habmo1ars, caMoCcToATeIBLHO
NPOBOJAUTH H ONKCHIBATE
XMMHYECKHH dIKCIIepUMEHT

19

Denon Crtpocnue, MOIy4CHHE, CBOHCTBA | XapaKTepH30BaTh CTPOCHHE, § 10 ¢.74-75,
u npumenenue denona. | CBOMCTBA, CNIOCOOBI MOMYYCHHS H 77-78 3.5 ¢.79
KauyecTBennble peakuuy Ha | 00/1aCTH NPHMCHCHHUS ¢enona.
tenon. BiauMioce BIHANHC - Unentuduuuposars penomn ¢
aToMOB B MoIeKyIe dernona. MOMOIINBIO KAYCCTBCHHBIX PCAKIIHii.

AZbJIETHABI H KETOHbI DopManbaCTHa U aleTanbAerni. | XapakTepu30BaTh CTPOEHHE, § 11 3.6 c.84

KaK NpeJCTABUTEIH albJCTHI0B,
COCTaB UX

MoneKy/l. DynKuHonansnas
KapOOHHILHAS TPYTINA.
KauecTBeHHBIC peaklHH Ha
aapaeruasl. CoiicTsa,
MOIy4YCHUEC W IPUMCHCHUC
dopmanpaeruaa u
aneramsaeruaa. Peaknuu
MOJTHKOHICHCALH JUIs
(popmanberna. lMousrue o
KeTOHAX Ha [PHUMEpE alleToHa.

Hemonempayuu. Peaknuu

cepedpaHOIo 3epKaia u co
CBEKEINOIYHEHHBIM I'HAPOKCHIOM
seym(IT) npu HarpesaHun, Kak
KaYECTBEHHBIE PEaKIlM1 Ha
AJ1bJIEI'H/1bI

CBOHCTBA, COCOOBI MOIYYEHHS H
00NacTH NMPHMEHEHHS
dopManLaernia U aueTanbACruaa.
W nentuuuupoBars aabIernisl
TTOMOIIELIO KAUCCTBEHHBIX PCaKIHi.
Cobmoaars npasuia KOO HUCCKU
IpaMoOTHOTO U DE30MacHoro
obpatcnus ¢ GopMaIbICTHIOM.
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| KapGoHoBbIC KHCTIOTHI

ToMosIOrHaecKkuit psit
NpejiesibHbIX 0JIHOOCHOBHBIX
KapOOHORBBIX KHCII0T. KupHEIe
KHCIIOTBI. XHMHYECKHE CBOiiCTBA
KapOOHOBBIX KHCIOT. [ lomyuenuce
H IPHMCHCHHC MYPaBLUHOM U
YKCYCHOH KHCJIOT.
Hemonempayuu. Obpazus
MYPaBLHHOMH, YKCYCHOM,
NAJILMUTHHOBOH M CTEAPHHOBOM
KHCIIOT ¥ HX PAaCTBOPUMOCTh B
BOj1E

JTabopamopnvie onvimei,
XHMHYECKHE CBOMCTBA YKCYCHOMH
KHCJI0TBI

XapakTepHu30BaTh CTPOCHHCE,
CBOICTBA, CIIOCOOLI MOTYYCHHS H
00nIacTH NPUMCHCHMS MYPaBLHHOH M
VKCYCHOH KHCIIOT.

Pazauuars obmiee, ocobenHoe
€/IMHUYHOE B CTPOEHHH M CROHCTBAX
OpraHuyeckux (MypaBbHHOIM M
YKCYCHOMH) H HEOPI'dHMUYECKHX
KHCIIOT.

Habmonars. npoOBOAUTE, OMKCLIBATE
¥ (hMKCHpOBATH PE3YILTATEI
JEMOHCTPAlHOHHOTO H
nabopaTopHOTO XHMHYCCKHX
JKCIICPHMCHTOB.

Cobmonars mpaBHiIa IKOIOrH4YeCKH
TpaMoTHOIO ¥ HE3011aCHOI0
obpatnenus ¢ KapOOHOBBIMH
KHCJIIOTAaMH

Caoxupie 3upsbl. Kupel. Mbla.

Peakuus stepudukanum.
Crnoxusic dpupnl. XKupol, ux
COCTaB U FHAPOIH3 (KUCIOTHBII H
eoYnoi ). Muina.
['uapupoBanue KUpoB.
Hemonempayuu. Kozuekius
cOKHBIX pupoB. Kosuiekins
wHpoB. OOpasusl TBEPAOIO U
KU KOO MbLIA.
Jabopamopnwie onvimui,
Onpenenenne HENMpeenLHOCTH
PACTHTENBHOIO Macia

OnuceiBares peakiuu yrepuduraiinm
Kak 00paruMoi 0OMeHHbIH npoiece
MEN/LY KHCIIOTAMH H CHHPTAMH.
Xapakrepu3osare CTpOEHHE,
CBOMCTRA, CNOCOOBI MOJTYYCHHS U
00:;1aCTH IPHMEHEHHS JKHPOB.
VYeranaBauBaTh 3aBHCHMOCTE MEKIY
(PM3MYECKUMH CBOICTBAMH KHPOB,
COCTaBOM HX MOJIEKYT H
IPOHCXOKICHHEM.

W TIPOHU3BOACTBO TBEP/BIX HKHUPOB Ha
OCHOBE PacTHTCILHLIX Macell.
Habmonare, npoBo/iuTh, ONUCHIBATH
1 PUKCHPOBATH Pe3yJILTATHI
ACMOHCTPAIIHOHHOIO H
nabopaToOPHONO XHMHYECKHX
IKCIIEPHMEHTOB

| §123.6c91

§ 13 3.11 ¢.100

o)
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02 Yrnesojsi Yinerobl. MoHOCaxapuasl. OnpenenaTs NpHHALIEKHOCTh
[10K03a Kak ajlberu10CIHpT. OpPraHHYECKHX COEIMHEHHH K
Copbut. MoNOYHOKHCII0€ H YTIICBOJAM.
cnuproBoe HpokeHue. Pa3nngars MOHO-, TH- H
@otocuHTe3. Jlncaxapu,ibl. MOJIMCaxapHIbl 110 HX CMOCOOHOCTH
Caxaposa. [Tonucaxapu,ibi: K THAPOIHU3Y.

KpaxmaJi, HeJLTHNn03a. [TpUBOAUTE IPUMEPEI
Jemoncmpayuu. Alibjlernjinsie NpeACTaBHTCICH KaXI0H IPyIIbl
CBOWCTBA M CBOHCTBA VIIICBOJIOB.
MHOI'0OATOMHBIX CIMPTOB 1M1I0K03bl | Habmonars, npoBoaHTh, ONKCHIBATH
B PEAKIMAX C IHIIPOKCH/IOM 1 (PUKCHPOBATE PE3YILTAThI
meau(IT). Unenrndukanms | JIEMOHCTPALMOHHOTO H
Kpaxma.ia. 11abopaToOpHOro XUMHUCCKHX
Habopamopuvie onvimbi. JKCMCPHUMCHTOB
H3roToBiieHHe KpaxMallbHOIO
kieiicrepa. Unentndukanms
Kpaxmasia Kak KOMIOHEHTa
HEKOTOPBIX POJYKTOB IMTAHHS |
23 02 AMHHBI. AHUIHH. AMHHOTPYIIA. AMUHBI Onpeaenats NPHHAIICKHOCTE
NpeETbHbIE H APOMATHHECKHE, OpraHH4YecKOro COCIHHCHHIS K
Annnnn. [TonyydeHue aMHHOB. aMHHaM Ha OCHOBC aHATH3a COCTaBa
Peaknus 3uHuHa. XUMHYECKHe €ro MOJICKY.L.
CBOMCTBA M NPUMEHEHHE aMHHOB. | XapakTepH30BaTh CTPOCHHC,
Hemonempayuu. oprper H. H. CROFCTBA, CIIOCOOBI MOJNYYCHHS H
3ununa. Ko/uieKius aHWJIMHOBBIX | 00IaCTH NPUMCHCHHS aHHIIHHA.
Kpacurese. ApryMeHTHPOBATEL YYBCTBO
Habopamopnvie onvimui. rOPJOCTH 2a JIOCTHIKCHHSA
H3rotosnenne Monener MOJIEKY | OTEYECTBEHHON OpraHHyecKoi
aAMHHOB XHMHH.
Cobunoyiars npasuina 6e301Macoro
obpaiieHus ¢ aHHIMHOM H
= KpacHTEJIAMH Ha Cro OCHOBC

§ 14,153.7 c.
116

§ 16 3.5 c.121




1
AMHHOKHCIIOTHI.

beaku

AMHHOKHCIOTBI, COCTAB UX
MOJICKY!I H CBOHCTBA. KaK
aM(OTEPHBIX OPraHHYCCKHX
cocOMIICHHHN. | mHiHn, Kak
NPEACTABHTEIb AMHHOKHCIIOT.
IMonyuenue nojauneTrnios
peaKkiMe NOJIMKOH/IeHCallK.

| TloHsiTHE O NEeNTHIHONH CBS3H.

Habopamopuvie onvimsi.
H3roTornenne MOIEIH MOJIEKYIIBI
TIIMIMHA

OnpeaensaTs NPHHALICKHOCTE
OpranuyecKoro CoeUHEHHs K
aMHIIOKHC/I0TaM Ha OCHOBE aHalinza
COCTaBa UX MOJIEKY.I.
Xapakrepu3oBars CROHCTRA
AMMHOKHCIOT KaK aM(pOTepHbIX
COCJIMHEHH .,

Paznuyare peakimu
MOJHKOHIEHCAIIHH U NENTHIHEIC
CBA3H

C§17¢.122-128

CrpoeHne MoseKy:1 OelKoR:
NEePBUYHAS, BTIOPHYHAS U
TPEeTHYHAS CTPYKTYPEL.

- KauecTBeHHEIC peakliuH Ha
| OCITKH, UX THIPOIIH3,

JeHarypauus 1 OHOJIOrHYECKHe
pynkuuy.

Hemonempayuu. KavecrseHHbie
peaKkitiu Ha OeJIKH.

vﬂmﬁmzHOUEwowmﬂv COCTaB. CTPOCHHC,

Hacntadunuposars OCIKH.

OHOJI01MHN

IMpakruyeckaa padora Ne 1.
«MienTuduKains OpraHuyeckux
CO€JIHHCHUI»

[Torropenue u obobIeHHE 110 TEME
Kucaopoa- u azorcojepxamue
OpraHHYecKHe COC/IHHEHHS

UaenTuduKaimsg opraHu4eckux
COCANHCHHN

Tecrupopanme, pellieHHe 3a;1a4 U
YIPaKHEHHH 110 Teme

[TpoBojTh, HabK/1aTH M
OIIUCHLIBATH XUMHYECKHH

Kaue€CTBEHHBIX PeaKiHi

§17¢.128-133

CTPYKTYPY H CBOMCTBA OCIKOB. 3.10 ¢.134

OnuceBaThL OHOIONOYCCKHE

CBO¥CTBA DEJIKOB HA OCHOBE

MEKIIPE/IMETHBIX CBSA3eH XUMHHU U
[TorTOPUTH
§9- 17

IKCHEPUMEHT JUISL NOITBEPAIICHUS

CTPOEHHS U CROMCTR Pa3JIMYHBIX

OPraHHYeCKUX COEMHEHHH, a TAaKKe

MX WIEHTH(HKAIIMH C TOMOMIBIO

BhinoausaTh rectsl, pemarh 3a1aun 1 | [loBroputs
§9- 17

YIPKHEHUS TIO TEME,
[TpoBOAUTE OLIEHKY COOCTBEHHBIX
JOCTH)KCHHH B YCBOCHHH TEMEL
Koppektuposarh cBOH 3HaHHA B
COOTBCTCTBHH C IJIAHHPYCMBIM
PE3YILTATOM

Kourponsnas pabora Ne2 «Kucnopoa- # a3oTcoaepkaliie opraHiuccKie COCIHHCHHSY




12933 Tema 4. Opranuueckan xumus u o6mectso (5 4)
29 .04 buotexnonorns Paszsutne 6uorexnonoruu. Tpu OOBACHATE, YTO TAKOC §18-20
HanpasieHus OHOTEXHOIOTHH: OHOTEXHOJIOI s, reHHas (WIH
reHHas (WM reHeTHYecKas) TeHETHYECKast) MHIKEHEPHUs,
MHIKEHepus; KlieTounas KJIETOYHAs MHKEHEPUH,
WHIKEeHepus; OHoIOrHYecKas OHOIOrHYecKas HHIKEHEPHs,
HHXKeHepus. [ eneTHYeCcKH KJIOHHPOBaHHE, HMMOOKIIH30BAHHBIC
MOJIH(UIIHPOBAHHBIC OPTraHU3MEl | (PEPMEHTBI.
W (TMO) u rpancrennas XapakTepH30BaTh pOJib
| mpoaykuus. Kiionuposanue. OMOTEXHOIOTHH B PEIIEHHH
MmmoOuIn30BaHHbIe PepMCHTE | MIPOZIOBONBCTBEHHOH 11POOIIEMBI U
, M MX NPHMEHEHHE. COXPaHEHHH 3710POBbS HeIOBEKA
Hemoncmpayuu.
Buneodparmenrsl ¥ crai 1l 1o
OMOTEXHOIOIHH M
MMMOOHIIN30BaHHbIM (pepMeHTaM -
30 04 [Tonumepel. UckyccTBeHHbIC Knaccugukauus no;imMeposB. Knacenpuuuporars nomMeps! 1o §21
TTOJTHMEPEI HekyccTBeHHbIC TIOTHMEPBI: PA3IMYHBIM OCHOBAHHSM.
1€/ 10M)1, AUeTaTHBIH MENK, Pasnuyarh HCKYCCTBEHHbIC
BUCKO3a, LeuodaH. | IONTHMEPHI, KIACCHPHUMPOBATL HX H
Hemonempayuu. Konnexkuus WITIOCTPUPOBATH I'PYILIbI
nosnmepor. Komekims MOJHMEPOB TIPHMEPAMH.
CHHTETHHYECKHX [MOJIMMCPOB H YcTanaBIHBATH CBS3H MEXLY
H3/IEITHIA W3 HUX CBOMCTBAMH MOJIMMEPOB U
) { ' 00IaCTAMH HX IPHMEHEHHS
31 04 | CHHTETHUCCKHE MOJIAMEpb TMoaumepu3auus 1 Pazniuars nojuMepH3aiiio 1 §22

IO IMKOH/ICHCALHS, KaK CIIOCO0BI
110J1Y4eHHUA [TOJTHMEPOB.
CuHTeTHYECKHE KaydyKH.
TMoauctupon, reduon u
TIOJIHBHHHIXJIOPH/L, KaK
Ipe/ICTaBUTENIH NJlacT™Macc.
CHHTETHYECKHE BOJIOKHA:

| KanpOH, HAHJIOH, KEBJIap, JIaBcam.
| Hemoncmpayuu. Konnexkuus

NOJIHKOHIEHCAIHIO.
[TpuBOAMTE NPUMEPH! HTHX CrIOCODOB
MOJIYYCHHS MOJIMMEPOB.

ONHCHIBaTh CHHTETHYECKHE

Kay4yyKH, IUTACTMACCHI M BOJIOKHA HA
OCHOBE CBSI3H CBOMCTBA —
NpPHMCHEHHE
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CHHTETHYECKHX INOJIMMEPORB!
IJIACTMACC M BOJIOKOH M M31€JTHH

W3 HUX
32 04 [Mpaxrrgeckas pabota Ne 2 Pacrio3naBanme 1JiacTMace IMpoBojinTe, HabIHIATH M IToBTOPHTH |
«Pacno3naBanye I1acTMace M | BOJIOKOH ONMCHIBATH XMMHUECKHH 21-22

BOJIOKOH» A | 3KCIEPHMEHT LI HACHTHOHKALHHA

N1acTMacC ¥ BOJIOKOH € IMTOMOIIBIO

- - KAaYCCTBEHHBIX PCAKLHii
33 05 IloBTOopenne u 0bobImenne Kypcea.
34 05 HToroBoe TeCTHPOBAHHE B
e
~ JluceT KOppeKTHPOBKH pabouei nporpammel
| Ne Tema KonuuecTso 9acoB [Ipuuuna Cnocob Jlara
ypoKa 10 IUIaHY AaHO KOPPEKTHPOBKH KOPPEKTHPOBKH

Kpurepnn oneHHBaHHA paboT Mo XHMHH.
Pesynsrarhl 00yYeHHSI XUMHH JIO/IKHBI COOTBETCTBOBATL OOIIMM 3a1a4aM NpeaMeTa U TpeOOBaHUAM K €10 YCBOEHHIO,
Pesynprarsl 00y4eHusi OLEHHBAKOTCA M0 NATHOALILHOM CHCTEMe.
ITpu oleHKe YYHTHIBAIOTCS CJIEYIOIINE KaY€CTBEHHbIC I0KA3aTe/IM OTBETOB!
. rny6uHa (COOTBETCTBHE U3YUEHHBIM TEOPETUIECKUM 0000ILEHHAM);
. OCO3HAHHOCTH (COOTBETCTBHE TPeOyeMBbIM B IIPOrpaMMe YMEHHSIM MIPUMEHSTh MOTYYEHHYO HH(OPMAaLIHIO);
. noJHoTa (cooTBeTCTBHE 00BEMY NMPOrpaMMbl U HHpOpPMaLMK yueOHUKa).
[Tpu oLIeHKE YYHTHIBAIOTCS YHCIIO M XapaKTep OIKOOK (CYLIECTBEHHbIE WM HECYILICCTBEHHBIE).

. O%EOO.—.NWIIEO OolIMOKK CBS3aHBl C HEJOCTATOYHOH U.—%@EEOW_ H OCO3HAHHOCTBKO OTBETA AI&H_UEZO—,@, YY€HHK HEINpaBHJIbLHO
YKa3ajl OCHOBHBIC IpU3HAaKH _.—OEM.HS—Mq SIBJICHMH, XapaKT€pHbIE CBOMCTBA BELECTB, HEINpPaBUJILHO o@O@ZvﬁS@Oﬁ&h 3aKOH, IIPpaBHJIO H T. II.

WIH y4ECHWK HE CMOI NPMMEHHTh TEOPETHYECKHE 3HaHHsA [l OOLACHEHHMsS M TpeJCKa3aHWs SBIEHMH, YCTaHOBAECHUS NPUYHHHO-
ClIe/ICTBEHHBIX CBA3ell, CpaBHEHUS M KITacCH(UKALIMK SBIEHHUH U T. 1.).

HecyiecTBeHHbIe OMKOKH ONpPEAENAIOTCS HENOIHOTOH OTBeTa (HanpuMep, YNyILIeHHe M3 BMJA Kakoro-aubo HexapakTepHOro
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¢bakra npu omucanuu (BemiectBa, mpouecca). K HHM MOXHO OTHECTH OTOBOPKH, OIMMCKH, JOMYIUEHHbIE [0 HEBHUMATENBHOCTH
(nanpuMep, Ha Ba 1 Gollee ypaBHEHHS peakiiii B MOJHOM HOHHOM BHJIE JOITYIIIeHa OIHa oHOKa B 0003HAYEeHNH 3apsaaa HOHa).
Pesynbrarbl 0OyueHHS TNpOBEPSIOTCA B MpPOLECCE YCTHBIX M IMHMCHMEHHBIX OTBETOB YYAILLMXCS, a TakXKe MpHU BHINOJHEHUM MMM
XHMHYECKOIO IKCIIEPUMEHTA.
Ouenka TeopeTHYecKHX 3HAHHIA.
Ouenka «5»: OTBET MOJHBIA ¥ MPaBUIIBHBIN HA OCHOBAHWHM HM3YYEHHBIX TEOPHH; MarepHall H3/I0KEH B OMNpPENe]eHHOM JOTHUecKok
OCIEeNOBATE/IbHOCTH, TUTEPATYPHBIM A3bIKOM; OTBET CAMOCTOSTENILHBIMH.
Ouenka «4»: OTBeT MONHBII M NPAaBUIbHBIA HA OCHOBAHMM U3Y4YEHHBIX TEOPHI; MaTepuall H3NOKeH B ONpeeleHHOH JIOTHYECKOM
MOC/Ie/10BAaTEILHOCTH, [1PH 3TOM JOIMYILEHB! JABe-TPH HECYIECTBEHHbIE OLIHOKH, HCTIPABIEHHbIC 110 TPEOOBAHHIO YUHUTENS.
Ouenka «3»: oTBeT NONHBIN, HO [IPH STOM JONYILEHA CYLIECTBEHHAS OIIMOKA UITH OTBET HETIONHbIN, HECBSI3HbIH.
Ouenka «2»: npu orBeTe OOHAPYKEHO HEMOHWMAHME YYAIMMCsl OCHOBHOTO COAepXkaHusi y4eOHOro marepuana WM JIONYLIEHEI
CYWIECTBEHHbIE OIUMOKH, KOTOPBIE YUALMHCH HE MOKET WCIIPABHTh IPH HABOJSILIMX BOTIPOCAX YUHTENA.
Ounenka «1»: OTCyTCTBHE OTBETA.
Ouenka HKCNepHMEHTAIbHBIX YMEHHIH.
Ollenka cTaBHTCs HA OCHOBAHHH HaOIIONEHHMs 3a yYal[iMCs U THCBMEHHOTO OTYeTa 3a pabory.
Ouenka «5»: padora BbINONHEHA MTOTHOCTHIO M NIPABUIIBHO, Cjle/IaHbl IPaBHIIbHbIE HAOMIONEHHS H BBIBOJBI; DKCIIEPUMEHT TPOBE/IEH 110
MUIaHY € YUY€TOM TeXHHMKH 0€30MacHOCTH W 1paBuil paboThl ¢ BeUieCTBaMU M 000PY/I0BaHUEM; TTPOSBIEHBl OPraHU3alMOHHO-TPYA0BbIE
YMEHHs (N0AAepKUBAKOTCS YMCTOTA paboyero MecTa i MOPSAA0K HA CTOJE, IKOHOMHO MCIIOIIb3YIOTCS PEAKTHBHI ).
Ouenka «4»: pabota BBINOIHEHA NPABUIBHO, CAENAHBI IPABUIIbHBIE HAOMIONECHHMSA U BBIBOjIbI, HO [PU 3TOM IKCIIEPUMEHT NPOBEJEH He
MOJHOCTBIO HITH JIONYIEHbl HECYILIeCTBEHHbIEe OIIMOKH B paboTe ¢ BellleCTBAMU H 000pY10BaHHEM.
Ouenka «3»: pabota BEIMONHEHA [IPABH/IBHO HE MEHEE YEM HArOJOBUHY WM JONYLIEHA CYLIECTBEHHAs OIIHOKA B XO[€ DKCIICPUMEHTA,
B 00BsiCHeHHH, B oopMIeHHH paboThl, B COOMOACHUH MPAaBU/I TEXHUKH 0e301acHOCTH NpH padoTe ¢ BelllecTBaMU M 000pYIOBaHUEM,
KOTOpas ucnpasigercs 1o rtpebopauuio yuurtens. Ormerka «2»: jnomyuieHbl ase (v Oosee) cyulecTBeHHble OIWMOKH B Xome
IKCIIEpUMEHTA, B 00bsicHeHHHU, B 0OopMIeHHH paboThl, B COONMOAEHUH NMPaBUI TEXHUKH Oe3omacHOCTH npu pabore ¢ BewecTsaMu U
0b0pyIOBaHUEM, KOTOPbIC YHALLIHICSA HE MOXET HCTIPABUTH AaXe 1Mo TPeGOBaHUIO yIHUTES.
Ouenka «I»: paboTa He BBIMONHEHA, Y YUYallErocsi OTCYTCTBYIOT SKCIIEPHMEHTAIIbHBIE YMEHUSL.
Ouenka ymeHH# peliaTh IKCNIEPHMEHTAJNbHbIE 32124 H.
Ouenka «5»: INaH peleHus COCTABIECH MPAaBUIILHO; MPaBHJIBHO OCYIIECTBICH N0A00p XMMHYECKHX PEaKTUBOB U 00OPY/I0BaHUS; JaHO
nojiHoe 00ObACHEHHE M C/1eJ1aHbl BHIBOIBI.
Ouenka «4»: niian peleHus: COCTABIEH NMPABUIBHO; IPaBHIBHO OCYIIECTBIIEH MOAGOP XMMHYECKHX PEaKTUBOB U 00ODYIOBaHMUS, MPH




31

3TOM AOIMYILCHO HE bonee ABYX HECYILIECTBCHHBIX 011MOOK B OOBSICHEHHH H BBIBOJAX.

Ouenka «3»: IUIaH pelieHus COCTaBleH NPaBHIBHO; NPABUIIEHO OCYUIECTRICH NMOA0Op XUMHYECKUX PEaKTHBOB M 0OOpYJ0BaHMsA, HO
JIOTyIIleHa CYIIeCTBeHHas OLIMOKa B 0OBSICHEHHH M BBIBOjIaX.

Ounenka «2»: jonyumeHsl aBe (u Oonee) cyuwiecTBeHHble OWMOKM B IIaHe pelleHHs, B 10a00pe XMMHYECKHX PEaKTHBOB M
o0opy/10BaHusl, B 00bSCHEHUU U BBIBOJAX.
Ouenka «1»: 3ana4ya He peuieHa.

Ouenka yMeHHii peliaTh pacueTHbIE 33/1a4H,
Ouenka «5»: B JIOrHY€CKOM pacCyXIeHHUH H PelleHUH HeT OIHKOO0K, 3a1aua pelieHa PallioHalbHbIM CIIOCOO0M.
Ouenka «4»: B JOTHHECKOM PACCY/IEHHH ¥ PELIEHHH HET CYIIECTBEHHBIX OIMOOK, HO 3aJada pelleHa HEpalMOHAJIbLHBIM CIOCO6OM
WJIK JIOTIYILIEHO He Gollee IBYX HeCyLECTBEHHbIX OIIMOOK.
Ouenka «3»: B JIOTMYECKOM PAcCYXAEHHHM HET CYLIECTBEHHBIX OIMIMOOK, HO AOIMYILIEHAa CYIECTBEHHAs OIIMOKAa B MaTeMaTHUeCKUX
pacyerax.
Ouenka «2»: HMEIOTCS CYLIECTBEHHbIE OUIHOKH B JIOTUYECKOM PAcCy/ICHUH M PELLICHUH.
Ounenka «1»: 3a/1a4a He pelleHa.

Ouenka NHCEMEHHbIX KOHTPOJILHBIX padoT.
OueHKa «5»: OTBET NOAHBIH M NPaBUIIBHBIN, BO3MOXKHA HecyllecTBeHHas olnbka. Ouenka «4»: OTBET HETONHBIM HIIM JIONYLICHO HE
GoJiee ABYX HECYIIeCTBEHHBIX OLIMOOK.
Onenka «3»: pabora BHITIONHEHA HE MEHEE YeM HaloJ0BHHY, AONYyIleHa OHa CyLleCTBeHHasl OlMOKa 1 JABe-TPH HECYILECTBEHHBIE.
Ouenka «2»: pabora BbIIIOJHEHA MEHEE YeM HaNOJIOBHHY WY COIEPKHUT HECKONBKO CYLECTBEHHbIX OIIHOOK.
Ouenka «1»: pabota He BbINOJIHEHA.

Ilpy OLeHKe BbINONHEHHS MHCbMEHHOM KOHTPOJIbHON paboThl HEOOX0AMMO YYHTEIBAaTh TpebGOBaHUS eIHHOIO opdorpaduyeckoro
pexuMa

Koutponbnas padora no xumuu 10 kaacce (6a3oBblil ypoBeHb)

1 BapHaHT
Yacth A

K kastcoomy 3adanuio yacmu A 0ansl HECKOAbKO OMEEMOG, U3 KOMOPLIX MOIbKO 00un eeprbii. Boibepume sepusiii, no Baweny
MHEHUIO0, omeem.

Al. (I 6ann) Obuias Gpopmyna ajJKaHOB:
~v ﬂszm: Nv ﬁ;:— —N.T 2




wv ﬂ::? -2 L.v O:In:-o
A2. (1 6anrn) Bemectsa, umeroume ¢popmynst CHy — O — CH; m CH; — CH, — OH sBisitorcs
1) romonoramu; 2) u3oMepamu;  3) NOJIMMEpaMu; 4) nenTuaamMH.

A3. (16ann) AueTuaeH NpHHAUIENKHT K FOMOJIOTHYECKOMY PALY:
1) ankanoB; 2)ankuHOB; 3)apeHOB; 4) alKEHOB

A4. (1 6arn) Peakuuu, B X0j1e KOTOPBIX OT MONIEKYJIBI BEIIECTBA OTILEMIAETCA BOAA, HA3bIBAIOT PEaKIMAMM:

l.  Jeruaparauuu 2. JlerajioreHUpOBaHHSA
3. JlerujporajaoreHUpoOBaHHs 4, Jlernjipuporanus
AS. (1 6arn) KonvyecTBo aTOMOB BOJIOPO/1a B LIMKJIOreKCaHe:
1)8 2)10; 3)12; 4)14.
A6. (1 barn) Peaxuns cpejibl B BOAHOM PacTBOPE YKCYCHOM KHCIIOTBI:
1) nelitpanbHasi;  2) kucnasi;  3) coneHas;  4) menodHas.
AT7. (1 6arn) YKcycHas KUCI0Ta He éCyRaem BO B3aUMOJICHCTBHE C BELLIECTBOM

1) OKCHI KaJibLUs 3) menb
2) MeraHon 4) nuiesas coaa
AS. (1 6ann) I1ponyKTOM ruipaTalvm ITHIIEHA SBIAETCH:
1) cnupr; 2) kucnora;  3) anpaerum; 4) ankaH

A9. (1 6ann). TTonunponuieH NOayyYaOT U3 BelecTsa, (opMy/a KOTOporo
1)CH,=CH,; 2)CH=CH; 3)CH;-CH,-CH;, 4)CH;=CH-CH;.
Al0. (1 6aar ) K 910BUTHIM BEILIECTBAM OTHOCUTCS:
1) meTanon; 2)aranon; 3) nponanoin; 4) OyraHoi.

Hacrs B
1. (2 6arra). YcTaHOBHTH COOTBETCTBHE:
eeuecmeo HaxoxMcoenue ¢ npupooe
1) I'moko3za a) B COKE CaxapHOM CBEKJIbl
2) Kpaxman ©) B 3epHe
3) Caxapo3sa B) B BUHOTPAJHOM caxape
4) llenmonosa ) B IpeBeCUHE

2. (2 6ara). YcTaHOBUTE COOTBETCTBHE MEKJLY PEAreHTAMM W THUIIOM PEaKilvH.
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Peazenmot Tun peakyuu
1) CoHy+ Oy — a) 3aMelleHHe
2) CHy—» 6) okuciaeHue
3) CH;COOH + KOH — B) TIPHCOEJIMHEHHE
4) CH4t+Cl, — r) obmena

1) pa3ioxeHue
3. (2 6aanra) YCTaHOBUTE COOTBETCTBHE MEXIy Ha3BaHUEM BELIECTBA U €10 (POPMYJIOii.

Ha3zeanue eemecmea Dopmyaa
1) auetunex a) CH;- CH;
2) MeTaHo 6) CH;- OH
3) mpornaHoBasi KUCI0Ta B) CH=CH
4) aTan r) CH;- CH,- COH

1) CH; -CH,-COOH
Yacre C 3adanun co ceoboonvim omeemom

1. (3 6amra). OGbeM YIIIEKHCIIOrO ra3a, KOTopblii 00pa3zoBaics B pe3yiabrare cxuranus 10 11 auetuieHa, paseH n

2. (4 barra). Hanmumwure ypaBHEHHUs XMMUYECKHX PEAKIHH, C MOMOIIBIO KOTOPHIX MOXKHO OCYLIECTBHTH NPEBPALIEHHS:
CH,;— CH, — CsHgz— xaopbenson.
HaiiTe Ha3BaHMs BeLLECTBaM.




Kourponbuas pa6ora no xumun 10 kiacce (6a3oBblii ypoBeHb)
2BapHaHT
Hacrs A
K kaxcoomy 3adanuio wacmu A danst HeCKOIbKO 0MEEMos, U3 KOMopbix MmoabKo oOun eephbiii. Boibepume eepuvtit, no Bawemy
MHeRuio, omeem.
Al. (1 6ann) HasBanue yrnesogopoja, popmyna kotoporo CH; - C = C - CH; o cHcTeMaTH4eCKOH HOMEHKIIAType:
1) mponan; 2) 6ytun-1;  3) nponun; 4) 6yTuH-2
A2(1 6aan). loMonoramMu siBJIsIOTCA:
: ONIQ H ON.I.« Nv Gw:m H OMI_N WV Oqu H Qq:_a #v OIA sOaI:_
A3. (1 6ann) K coeunenusam, umeromum obutyio gopmyay C,H,,, oTHocuTCs
1) Benzon; 2) rekcen; 3) rekcan; 4) rekcuH.
Ad4. (1 6aan) lloaconHevHoOe, TBHSIHOE, XJIOMKOBOE Macja OTHOCSATCS K KJIaccy:
1) yrneBonsr; 2) xupsbl;  3) Genkw; 4) ¢penolbI
AS. (1 baan) K xakoMy kjiaccy mpuHammexar 6esiku:
1) cnokHble 3¢upLL; 2) MOMMHYKNEOTHABI;  3) NPOCThiE IDHUPBI; 4) noaunenTuibl
A6. (1 6ann) TIponananb NPUHAIEKUT K TOMOIOTHYECKOMY PAMdY:
1) penonsi; 2) caxapu/ibl; 3) aMHHBI; 4) anpaeruasl
A7. (1 6barn) Peakiuuu, B X0/l KOTOPBIX OT MOJIEKYJIbI BELIECTBA OTIIELISIETCSI BOOPO/L, HA3BIBAKOT PEAKIIUAMU:
1) Jleruaparaumu; 2) HderanoreHHpoBaHus
3) JeruaporajioreHupoOBaHHs 4) JleruapupoBaHus
A8. (1 ban) Peakumio «cepeGpsHOIO 3epkajia» 1aeT:
1) penou; 2) YKCYCHBIH ajbaerun; 3) MHLEpHH; 4) GeHzon
A9. (1 6ann) TTomamep coctasa (~CH,~CH,-), nonyuen us:
1) stunena; 2)otana; 3)Oyrana; 4) oTHHa.
A10. (1 6arr) K HapKOTHYECKHM BEleCTBaM OTHOCHTCA:
1) stanon; 2) nponanon; 3) MeTaHOI; 4) 6yranon.

Yacrs B
l. (4 6awra) YeranoBuTe COOTBETCTBHE MEXKAY HA3BAHMEM BEIIECTBA M KJIACCOM COEIMHEHHMIA.
Ha3zeanue semgecmea JAACC OP2AHUYECKUX coeOunenuil
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1) nponuH a) albAeTH bl
2) aTaHab 0) aKUHBI
3) Genson B) KapOOHOBLIE KHUCIIOTbI
4) auetuneH I) apeHsl
1) aJIKEHBI
2. (4 6anra) YcraHOBUTE COOTBETCTBHE MEK/Y PEareHTaMU W TUIIOM PEaKiMH.
Peazenmot Tun peaxyuu
1) C,Hy+ H,O a) raJoreHupoBaHKE
2) C,H,+H, 0) rugparaums
3) C;Hy +HCI B) r'M/IPUPOBAHUE
4) C,Hyt Cl, ') THAPOraJoreHUpoOBaHKe

1) cuHTe3 Bropua.
3. (4 6aina) YCTAHOBUTH COOTBETCTBHE MEHK/Y (PYHKIIMOHANBHOH IPYIINONH M KJIACCOM BELIECTBA:

¢yukyuonarbnan cpynna Klacc eewecmea
1) - COOH a) CTUPTEI
2) - OH 0) dbeHomnbI
3) - NH; B) KETOHbI
4)—- COH r) KapOOHOBbBIE KHCIOTEI
1) anbIeruabl
€) aMUHBI

Yacre C 3aoanus co ce0b600HbIM Omeemom
1. (3 barra) Macca IMKIOreKcaHa, Ioy4eHHas B pe3y/bTrare B3aumMoaeHcTBuA 7,8 r GeH3071a ¢ BOIOPOAOM paBHA r
(3anMIIKTE YUCIO C TOUHOCTBIO JI0 JAeCATHIX).

2. \ 4 .mQ..SqQ\. Hanuumre YpaBHCHHUA XHMHUYCCKHX Uomz:.v:m. C MOMOIIIBIO KOTOPBIX MOKHO OCYIIECTBHTE IIPEBPAILICHHS !

3. Imau — :muwiren — noOAUIMWICH

l

Imuoestit cnupm
JlaiiTe Ha3BaHHs BEIECTBAM.




IpumepHoe TemaTHyeckoe nianHpoBanue Kypea 11 kaacca 6a30B0ro ypoBus

(1 4 B Hesemo, Beero 34 4, u3 HUX | 4 pesepBHOE Bpemsi)

T
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Ne xmumﬁouanx‘xs OCHOBHBIX BHJI0B boZmEmna‘
| ypoka | Jlara Tema ypoka OcHOBHOE Coep/KaHHE ypoKa JIeATeIbHOCTH odyvalomuxcs (Ha 3a/laHHE
n/n , VPOBHE YUeOHBIX AEHCTBHI)
[ 1—14 A, Tema 1. Crpoenne semeets (14 1)
1 09 H OCHOBHBIE CBCJICHHS O CTPOCHHH Crpoenue aToMa: cOCTaB s71pa | APryMEHTHPOBATD CI0MKHOE §13.6¢.12
| atoma (HYKJIOHBI) U 27EKTPOHHAs! CTPOEHHE aTOMAa KaK CHCTEMBI,
| obonouka. | longTre 0 H3oTOMAX. | COCTOSAMEH U3 s/1pa U AICKTPOHHOM
[lonaTHe 0 XMMHYECKOM 000JI04KH.
UICMEHTE, KaK COBOKYITHOCTH XapakTepu30Barh YPOBHH CTPOCHHS
aTOMOB C OJTMHAKOBBIM 3apsijI0M BEleCTBa.
| AJ1pa. OnuceIBaTh YCTPOHCTRO W padoTy h
- Hemonempayuu. loprpers Boibioro aaponHoro koaiiaepa | .
9. Pesepopia, H. bopa. | _
BuneodparMeHTBI H Cliait bl |
| - «BOABIIOM APOHHBIA
_
| KoJutaiiiepy, « YPOBHH CTPOCHHUS
| BEILECTBA»
2 09 :@E«.E.ﬁgg CHCTEMA XUMHUYCCKUX | (DH3HYCCKHIH CMBICT :v::ﬁon B | OnuchiBaTh CrpOCHHEM aToMa §2¢.17-20

DJICMCHTOB rabuuue J1. . Menneneesa

JI. 1. MeniesteeBa B CBETC YUCHHS O 7 CHMBO/THKH: ITOPSAKOBOTO HOMEpPa

XHMHYCCKOIO 3JIEMEHTA HA OCHOBE

€ro




CTPOCHHH arOMa

IEMEHTa, HOMEpa NeprHoaa U
HoMepa rpynnbl. [ToHsTHE O
BAJICHTHBIX JJICKTPOHAX.
OtobpakeHUE CTPOCHUS
IEKTPOHHBIX 000JIOHEK ATOMOB
XHUMHYECKHX IEMEHTOB C
MOMOIIBIO MICKTPOHHEBIX H
NEKTPOHHO-TpapHUECKHX
(popmyu.

OOBACHEHHE 3aKOHOMEPHOCTEH
M3MEHEHHS CBOHCTR JIEMEHTOB B
ePHOAAX M Ipynnax
IEPHOIHYECKOH CHCTEMBI, KaK
CIIE/ICTBIE UX YIEKTPOHHOIO
CTPOCHHUSA. DICKTPOHHEIC
CeMENCTBA XMMHYECKHX
JIEMEHTOB.

Hemoncmpayuu. Paznuanbie
dhopmbi TTeprosimueckoi cHCTeMbI
xumMuueckux anementos . H.
Menpeneesa. [loptper /1. Y.

Menjieneena.

Jabopamopnwie onetmo.

MOJIOKCHHS B MCPHOAHYCCKOM
CHCTEME

J1. M. Menjeneesa.

3anUCLIBaThL DICKTPOHHLIC H
MEKTPOHHO-IrpaduyecKre HopMyIIbI
XUMHHYECKHX IEMEHTOR.
OnpenensaTs OTHOMICHHE
XHMHYECKOIO 3EMEHTA K
ONPEICNEHHOMY AICKTPOHHOMY

CCMCEICTBY
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| Monenmposauue nocrpoenns -
IleprHoaHYecKOi CHCTEMBI ¢
MOMOIIBK) KapTO4eK
.09 Cpasnenue [lepuoyeckoro 3akona # | [1peanochUTKH OTKPHITHA IMpe/icraBnsTh pa3sBUTHE HAYYHBIX - | §2¢.13-17,
TEOPHH XHMHYECKOIO CTPOEHHA Ha | IMepuojimueckoro 3akona u TEOPHil 10 CIIMpaii Ha ocHoBe TpéX | ¢.20-23
¢dunocodckoit ocHore TEOPHH XHMHYCCKOIO CTPOCHHS dopmyuposox Ieproauyeckoro
OpPraHM4eCcKUX COe/JMHEHHI; PONb | 3aKOHA M OCHOBHBIX HAlPaBI/ICHHU
JIM4HOCTH B HCTOPHH XHMHH: PA3BMTHS TEOPHH CTPOCHHS
3HAUEHHE NMPAKTHKH B (XHMHYECKOTO, MEKTPOHHOIO U
CTAHOBJICHHH H Pa3BHTHH NPOCTPAHCTBEHHOTO).
XHUMHYECKHX TEOPHH. XapakTepH30BaThk Pojib MPAKTHKH B
_
Hemoncmpayuu. Noptperst . Y. | cTaHOBNEHHH K pa3BUTHH
Menneneesa u A. M. bymiieposa | XHMHYCCKOH TCOPHH.
ApPryMeHTHPOBATh YYBCTRO 4
IOpAOCTH 3a JOCTHIKEHHSA "
OTEYECTBEHHOH XHMHH M BK14/1 _
POCCHHCKHX YUEHEBIX B MHPOBYIO
HaYKyY
_
M 09 HoHHas XUMHYCCKas CBA3L ¥ HOHNLIC | KaTHOHBI M aHHOHBL: MX 3apsjibl 1 | XapakTepu3oBaTh HOHHYIO CBs3h Kak | §3 3.6 ¢. 28

KPHCTAJLIHYECKHE pe IETKH

Kjaaccugukanus 1o cocrasy Ha
MPOCTLIC U CIOXKHBIE.
[Mpeacrasurenu. TlousTe 00

HOHHOH XHMHUYECKOH CBS3H.

CBSA3b MEKILY HOHAMM,
00pa3yIlOUMHCS B pe3yIbTare
OTIA4YH WIH NPHEMA AIEKTPOHOB

dTOMAaMH HJIM I'pyIINaMHA aTOMOB.




Honnas kpucrajuimyeckas
pewérka U pU3MHeCKHe CBOHCTRA
BEILECTB, 00YCIOBIEHHBIE ITHM
CTPOEHHEM.

Hemonempayuu. Monens nonmoii
KPHCTALIHYECKOH pelETKH Ha
NPHUMEDE XJIOPH,14 HATPHUS.
Munepaisl ¢ 9THM THIIOM
KPHCTALIHYECKOM peIIETKOM:

KaJIBIIHT, I'dJIUT.

OnpenensTh NPHHAUIEAKHOCTh
MOHOB K TOH WK WHOH I'pyIIIe Ha
OCHOBAaHHH HX 3apAia U COCTaBa.

XapakTepu3oparhk GpU3HUECKHE

CBOHCTBA BEMICCTB C HOHHOMH CBA3BIO, |
Kak (PYHKIHIO BHIA XHMHYCCKOI
CBSI3H M THIIa KPUCTAJUTHUECKOH

PEIIETKH

10

KoraneHTHas XMMHYECKAs CBA3b.
ATOMHBIE H MOJICKYIIPHEIE

KPHCTAJUTHYCCKHE ﬁm:_m._,_r.:

[lonsTHE O KOBaJICHTHOH CBS3H.
INEKTPOOTPULIATE IBHOCTD,
HCTIOIApHAs U NMOIspHas
KOBaJeHTHBIE cBA3H. KpaTtHOCTh
KOBAJICHTHOH CBAZH. MexaHu3aMmb!
00pa3zoBaHHA KOBAICHTHEIX
cBsi3eii: OOMEHHBIH M JIOHOPHO-
akuenTopHelii. [lonsapuocts
MOJIEKYJIbI, KaK CJIEICTBHE
MOJAPHOCTH CBAZH U I'€OMETPHH
MoJnekynel. Kpucranmmyeckue
PEIIETKH C 3THM THIIOM CBS3H:

MOJIEKYJISAPHBIE H ATOMHBIE.

OnuchIBaTh KOBATEHTHYIO CBA3b, KaK
pesyabrar 00pasoBaHus 00IMX
WICKTPOHHEIX Map HIIH KaK pe3yiIbTar
NEPEKPHIBAHNS MEKTPOHHEBIX
opOHTaNICH.

Knaccuuupopars KOBaICHTHEIC
cBazu 1o D0, KpaTHOCTH U crnocody
NepeKPLIBAHUA WICKTPOHHBIX
opOHTaneH.

Xapakrepu3oBarb Qu3MIecKHe
CBOMCTBA BEUICCTB ¢ KOBAICHTHOMH
CBS3BI0, KaK (DYHKIIHIO KOBAICHTHOI

CBSA3W U THIIA KPUCTALIMYECKOH

§4 oTBeTUTH Ha
B. 3-6 ¢. 37
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du3nyecKHe CBOHCTBA BEILIECTB,

40

PEIIETKH
00YCIIOBICHHBIE THIIOM _
KPHCTA/UIHYECKHX PCIIETOK. _
Hemoncmpayuu. Monenn
MOJICKYIIIPHOM KPUCTAJLTHYCCKON
PEMIETKH HA IPHMEPE «CYXOTO
IbJa» WK HOAAa M aTOMHOM
KPHCTALTHYECKOH PEIIETKH Ha
npuMepe ajivaza, rpadgura wim
kBapua. Mozeas MoIIpHOro

00béMa raza

10

Meraumyeckas XUMHUCCKast CBS3b.
Metammyeckas KpucTauiHuecKas

peleTKa.

[TousTHE O METAIUTMYECKOH CBA3H | vﬂm—ﬁﬂ_n._d_u:.wcmwﬂ,_‘r METATHYECKYHO

" MCTAJLTHYCCKHX CBA3L KakK CBA3L MCIKIY HOH-

KPHCTAILTHYECKHX PeléTKax. aroMaMH B MeTaJulax M crjaBax
(MDHINYCCKUE CBOMCTBA META/UIOB | [TOCPEACTBOM 0000MIECTBIEHHBIX
Ha OCHOBE HX BaJCHTHBIX NICKTPOHOB.
KPHCTAIUIHYECKOTO CTPOCHHS. OOBACHATE €JIMHYIO TPUPO/LY
IIpumenenue MeTaiios Ha XHMHYCCKHX CBA3CH.
OCHOBe X CROMCTR. UEpHBbIe n Xapaxrepusorarh (pusnueckme
LBCTHBIC CTUIABLL CBOHCTBA METALIOB, Kak (PYHKIHIO
Hemonempayuu. Mojenn METAILLTHYECKOH CBSI3H H
KPHCTA/UIMYCCKUX pemIETOK MCTAILIHYECKOH KPUCTAILTHYECKOH

METAIIOB. pemeETKH

§5 BBINOIHUTH

3.5c¢. 46
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_wohOthm—mn XHMHYCCKAA CBA3b

10

lomumepel

Jlabopamopnsie onsimoi.
KoncTpyipoBanue MoIeIH
METALIHYECKOH XMMHYECKON

CBA3H

41

‘MeKMOoIeKy IspHasi 1
BHYTPHMOJIEKYJISPHAS!
BOJOPOIHEIE CBS3H. 3HAUCHHE
MEKMONEKYIISIPHBIX BOJOPO/IHBIX
CBA3EH B NPUPOJIE U KH3HH
4CIIOBCKA.

Hemoncmpayuu.
Bujieodparmentst v cliai bl
«CTpyKTYypHI Oenka».
Jabopamopuvie onvimei,

Jenarypamus 6emka

XapakTepH30BaTh BOJOPOIHYIO
CBA3b KaK OCOOBIH THIT XUMHUECKOH
CBSI3H.

Paznuuars MeXMONICKYIAPHYIO U
BHYTPUMOIEKYIAPHYIO BOJIOPO/HbIE
CBA3H.

PackpbiBars poib BOAOPOIHBIX
CBSA3CH B OpPraHM3alMMu MOJIEKYI
ouononumepos, — benxos u JIHK, —
Ha OCHOBE MCJKIIPCIMETHBIX CBSA3EH €

Ononoruen

Tlonyuenue n0IHMEPOR
peaKLMsAMH ITOTHMEPH3ALMH H
HDOMHKOHAeH AU, Baxuehniue
1peJICTABUTEIH TIIACTMACC H
BOJIOKOH, HX MOTYUEHHE,
CBOMCTBA U IPHMEHEHHE.

TTousTHE O HEOPraHMYECKHX

MMOMUMCpax H X NPEICTABHTECIIH.

XapakTepu30BaTh MOMTHMEPBI KaK o
BRICOKOMOJIEKY/ISPHBIE COE/IMHEHH.
Paznuuars peakiiiy MOTHMEPH3aIHH
H MOIMKOHASHCALIMH.

OnuceiBars BaxHeHmue
NpeJCTaBUTCIH MIacTMace
BOJIOKOH H HAa3BIBATH OONAcTH MX

IIPHMEHEHMS.

§6 OTBETHTH Ha

B.1-6 c. 53-54

|

§73.6,7 c. 66




Hemonempayuu. Konnexuuu
«llmact™maceny, «BonokHay.
O0Opa3nbl HeOpraHuYecKHx
HNOJIMMEPOB — BEMICCTB aTOMHOWH

CTPYKTYPEI

YeTaHaBnuBaThL CAHHCTBO
OpPraHHyecKoil 1 HEOPraHUIECKOH
XHMHH Ha TIPHMEPE HEOPIraHHYECKHX

110IMMEPOB

11

I'a3zo00paznoe cocrosiHue BeNeCTRa.
[pakruueckas paGora Ne 1
«lloayuenue, cobupanne u

PACIO3HABAHHUE Ta30B».

llonsrue o razoobpasHbix
BELIECTRAX, HX CBOMCTBAX.
IIpumenenue cBoicTB
1a3000pa3HBIX BCLICCTB.
Iloayuenue, coOupanne u
pAacio3HaBaHHE YIIICKHCIONO rasa,

BOOPO/1a.

XapakrepH3oBarh CBOHCTBA
ra3000pa3HbIX BELICCTB.
IIpoBojm s, HaGmoxaTe 1
OIHCHIBATL XUMHYCCKHH
JKCIIEPUMEHT ¢ CODIIOICHHEM

MpaBMiI TCXHAKH De30nacHOCTH

10

11

Kujakoe n TBEP/10€ COCTOAHKE

BCIICCTBA.

[TousitHe 0 JKMIKHX U TBEPABIX
BCHICCTBAX, UX CBOMCTBAX.
ITpumMeHeHne CBOHCTB KHIKHX U

TBCPJILIX BEHIECTR.

XapaxkTepH30BaTh CBOHCTBA JKH/IKHX

H TBCP/ILIX BEIIECTB.

11

A1

HucnepeHbie CHCTEMBI

[Toustrue o quenepcHoii dase u
JUCIICPCHOHHOMH cpejle.
ArperarHoe COCTOsSHHE pa3zMmep
qacTHIL (pa3bl, KAK OCHOBA JUISI
KJ1acCH(HKALMHE AUCTICPCHBIX
CHCTCM. DMYJIbCHH, CYCIIEH3HH,

a’PO30JIH — TPYIIILI

Xapakrepus30BaTh pazTHYHLIC THIIbI
JAUCTICPCHBIX CHCTEM Ha OCHOBE
aI'PEraTHOrO COCTOSHHS JAUCIIEPCHOM
(hasnl ¥ JIMCIIEPCHOHHOI CPEIBL.
PackpeIBaTh poiib paz/iMYHbIX THITOB

JHCIICPCHBIX CHCTEM B XXKH3HH

NPUPO/IBI H 00IICCTRA.

§83.3.4¢.79

§9.10 3.5,6
c.87

§113. 1-4c.
103-104




rpYOOIUCIIEPCHEIX CUCTEM, HX
NPENCTABHTENHN. 30IH H el —
FPYIIB TOHKOAMCIICPCHBIX
CHCTEM, UX MPCACTABHTCITH.
TTonsiTHE O CHHEPE3HCE U
KOArYJISIIHH,

Hemonempayuu. Konnekuun

, Omﬂﬁwﬂow Pa3.IHYHBIX

jmcnepcHsnix cuereM. Cunepesnc
H KOarynsnHs

Habopamoprbie onvimei,
[Tony4yenue KOJIUIOHIHOTO
pacTBOpa KypHHOro Oerka,
MCCJIE/I0RAHKE €10 CBOWCTB H
NIPOBEICHHE €T0 JCHATYPaLHH.
[ToayueHue My IbCHH
PACTHTENBHOIO Maciia U
HaOMIONEHNE 3a €€ PacCIOCHHEM.
[Monyuyenue cycnessuu
«H3BECTKOBOTO MOJIOKa» H
HaOmoaeHue 3a eé

CeIIMMEHTAaIueH

| [IpoBoauTs, Hab:oaTh |

OITHCHIBATh XUMHYECKHH

JKCIICPHMCHT

12

11

Cocras enecrra. Cmecu.
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pa3THYHBIM OCHOBAHHAM: TIO
YUCIY M COCTABY PEareHToB H
MPOIAYKTOB, MO (haze, mo
HCHOJIB30BAHHIO KATAJIN3aTopa
Ham pepMenTa, 1o TerIoBOMYy
apdexry. Tepmoxumuueckue

VPABHEHMS PeaKiMi.

Hemoncmpayuu. PactBoperne
CEPHOIT KUCIIOTEI H aMMHAYHOIH

CENMTPBI M (PUKCAIHS TEMTOBBIX

MpPEeKT XMMHYECKHX Peakilnii ¢
MOMOIIBIO TEPMOXHMHYCCKHX
VpaBHEHHA.

[lonTBepKIaTh KOTHYCCTBCHHYIO

XAPAKTEPHCTHKY 2K30- H

| DHIOTEPMHYCCKHX Peakinii

ﬁuo:m,_.ﬁz A 1O TCPMOXHMHYCCKHM

YpaBHCHHAM.

111
13 06.12 OGoGIeHHe 1 CHCTeMATH3ALAS [TosTOpHTH
3HAHHIA. §1-12
14 A2 Kourponsuas pabora Ne 1 mo teme R
««CTpOoCHHE BCHICCTBAY.
15—22 Tema 2. Xumuueckue peaxunn (84)
15—16 | .12 X..EncE_.:_mE:n XMMHYECKUX An1oTponu3aius u ﬁ OnpesieNsTh IPHHALIEKHOCTD §13
A2 peaKiuii H30MEpH3allHs, KaK peakiny 6e3 | XEMHUeCKOl PeaKIHK K TOMY MIIH BBINOJHUTD 3.
M3MCHCHHS COCTABA BELIECTB. | MHHOMY THITY Ha OCHOBAHHH 1O 5,8c. 117
AJI0TpONHS H €& TPUIHHEL Pa3IUYHBIX TPH3HAKOR.
Knaceudmkanus peaxkimii no Orpaxare Ha NTHCHME TEIJIOBOH § 14

BBINIOJIHHTD 3.

6,7 c. 126




_ ABJICHHH 714 3THX ITPOLECCOR

|

|

CKropocTh XMMHYCCKHX peaKklui

N.uwzaovz, ‘calzc,_‘ovr_x 3JABUCHT
CKOPOCTh XMMHYECKHX Peaki(Hii:
IIPHPOAA pearupyloluX BELIECTR,
TEMIEpaTypa. IIOA/b UX
CCZ—..S%CCICW¢IS& ﬁom.—JS—quOE:X
BEHICCTR, X KOHLICHTPALHS,
NPHCYTCTBHE KATAJIM3aTOPA.
[Mousitne o karammse. GepMEHTEI,
Kak OHOJIOTHYCCKHE
Karamu3aropbl. UTHruOMTOphI, Kak
«aHTOHUMBD) KaTalu3aTOPOB H HX
3HAUYCHHE.

Hemonempayuu. BaaumojeiicTeus
pacTBOPOB CONANOH, CCPHOH H
YKCYCHOH KHCTOT OJIMHAKOBOH
KOHIIEHTPAIHHU € OIHHAKOBBIMH
KYCOYKaMH (rpaHyJaMH) IHHKa H
B3aHMOJIEHCTBHE O/IMHAKOBBIX
KYCOYKOB pa3HbIX METaLUIOB
(Maruus, IIHHKA, JKee3a) ¢

pPacTBOPOM COJISHOH KHCIIOThI, KaKk

YeranaBiHBaTh 3aBUCHMOCTD
CKOPOCTH XHMHUECKOH peaKkLuH OT
IPHPO/Ibl PEarHpYIOLIHX BeLIecTs,
MX KOHUEHTPALWH, TCMIICPaTyphl H
TUTOINAdH HX CONMPHKOCHOBEHHS.
PackpbiBarb poiib KarajiM3aropos Kak
(pakTopoB YBEITHUCHHA CKOPOCTH

XHMHYECKOH PEAKIIHHA H

| paccMarpuBark HHIHOHTOPEI Kak

«AHTOHUMBI» KaTaTH3aTOpPOB.
XapaxkTepu30Barh PepMEHThI Kak
OHOIOrNHeCcKHe KaTaln3aropbl
OCITKOBOI NPHPOBI W PACKPHIBATH HX
POk B MPOTEKAHHH OHOXMMHYECKHX
peakiuuii Ha OCHOBC
MCIKIPEAMETHBIX CBA3EH ¢
OHonorue.

IMpoBoAKTL, HAOIIOAATE U
OIMHCHIBATH XHMHYECKHH

SKCIICPUMEHT

§153.7,12¢.
136




46

18

01

OOparuMoCTh XHMHYECKHX PEaKIHii,
XHUMHYCCKOE paBHOBECHE H CIIOCOObI

€ro CMEIICHHUA

NPUMED 3aBHCHMOCTH CKOPOCTH
XUMHYECKHX peakimi or
NPHPOABI BELIECTB.
B3aumoneHcTBHE pacTBOPOB
THOCY/Nb(ara HAaTpUs
KOHIEHTPAIMK H TEMIIEPATYPhI €
pacTBOPOM CEpPHOH KHCIIOTHI.
MoaenupoBaHue «KUNAIIETO
ciosy. l'ereporeHnbiii Karanus Ha
NPUMEDE Pa3NoKEHHs NEPOKCH,I1a
BOZOPOJA B IPHCYTCTBHH
JIMOKCH/1a Maprasiia.
Jlabopamopnwie onwimet.
Hcnonb3oBanue HEOPraHHUECKHX
Karaiu3aropos (coser xkenesa,
HOIHIA KalHs) U IPHPOIHBIX
00BEKTOB, COjICPKAIIMX Karaiasy
(ceIpoe MsACO, KapTodens) 1

Pa3I0XKEHU NEPOKCHIa BOAOPOAA

Kraccudukanus XHMHYECKHX
peaKimi 110 NPU3HAKY KX
HanpasieHus. [longatue 00

00paruMbIX peakiMix 1

OnuUCEHIBaTL COCTOAHHA XUMHYECKOI'O

PABHOBECHS M TPEIJIaraTh CHOCOObI
Cro CMCILICHHUS B HEODXOAUMYIO

CTOPOHY Ha OCHOBE aHATH3a

§163.5c. 143
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XHMHYCCKOM PaBHOBCCHH.
[1puammn Jle-1llatense u
cnocoObl CMELEHHsSE XUMHYCCKOTO
pasnoBecus. Odmas
XapaKTePHCTHKA PeaKIHii
CHHTE30B AMMHAKA H OKCH,1a
cepol(VI) u pacemoTpenne
YCIIOBHH CMEIIEHHS UX
PABHOBECHS HA 1IPOU3BO/ICTRE.
Hemonempayuu. CymemeHue
pPaBHOBECHSI B CUCTEME Fe'' +
3CNS > Fe(CNS);
Habopamopusie oneimoi.
Unmocrpanus npasuia beprosuie
Ha [IPaKTHKE — MPOBCACHHE
peakuuii ¢ 00pa3zoBaHHEM OCa/IKa,

rasa v Bo/ibl

47

XAPAaKTEPHCTHKH PEAKIHH 1
npunnuna Jle-ITlarense.

I IpoBoanTe. HabmoaaTh U
OIHUCHIBATE XUMHYECKHH

AKCIICPUMCHT

Muaponus

Omvﬁ.szr_m 1 HeoDpaTHMbIi
'MApOIH3EL. | HApOIH3 conel 1
ero THNbL [ uaponus
OPraHHYECKHX COEJIMHEHHH B

JKHBLIX Oprainu3MoB, KaKk OCHOBa

.

OnpeaensaTh THII THAPOIH3a COMH Ha
OCHOBE aHaIM3a e€ cocTana.
Kiiaceudmumposars THIPOIA3 CONCH

MO0 KaTHOHY H aHHOHY.

|

1

“n

o

xm—um_ﬁ.nﬁ:wcwwﬁ.r POJIb FHIAPOJIM3a

7.18 3. 6 (B)

n
A
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obmena BeutecTs. [lonsTre 06
IHEPreTHYECKOM 0OMEHE B KIIETKE
H POJIH THAPOJIH3a B HEM.
Jabopamopnsie onvimet.
HcnoiTanue HHMKaropamMu
cpensl pacTBOPOB coNei

Pa3JIMYHBIX THIIOB.

OpPraHUYeCKUX COEJIMHEHWH, KaK
XHMHYECKOH OCHOBEI 0OMCHA
BEINECTB W SHEPIrHH B KHUBBIX
OpraHmu3Max.

[TpoBojiuTh, HAbMOIATE H
OIUCHIBATH XUMHYECKHH

IKCINEPHMEHT

20

OKUCIIMTENBHO-BOCCTAHOBHTEILHBIE

peaKkLuu

Crenenb OKHCICHUS U e€

onpejeseH|e no popMynaM
OPraHHyYeCKHX W HEOPIaHHHYECKUX
BEINECTB, DIIEMEHTHI H BCIICCTRA,
KaK OKHCJIMTEIIH U
BoccTranoBUTEIH. llonsaThe o
[pPoLleccax OKHCIEHHUS H
BoccTanopiicHusa. CocraBlieHue
YPABHEHHUH XMMHYECKUX peakiuii
Ha OCHOBE MIEKTPOHHOIO
Oananca.

Hemonempayuu. Bzaumoneicreue
IIHHKA C COJITHOMH KUCIOTOH U
HUTpaToM cepedpa.

Habopamopiisie onvimet.

OnpesesisTh OKMCIHTEThHO-
BOCCTAHOBHTCIBLHLIC PeAKIMU Kak
HPOLECCH] C M3MEHEHHEM CTENEHEH
OKHCIICHHS MIEMEHTOR BELIECTB,
YHACTBYIOIUX B PEAKLIHH.
Pazinyars OKMCIMTED H
BOCCTAHOBHTE b, MPOLICCCEI
OKHCIIEHHS H BOCCTAHOBJICHHUS.
Cocrasnars ypasuenus OBP ua
OCHOBE IEKTPOHHOro Hananca.
IIpoBoauTs, HabioaTs 1
ONMUCHIBATh XHMHUYCCKHUH

IKCIICPUMEHT

§19c. 155-158

3.2c¢. 164
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02

OKHCIHTEBHO-
ROCCTAHOBUTEILHAN PCAKINSA H
peakius oOMEHa Ha IpuMepe
B3aUMOICHCTBHS PACTROPOR
cyabara meau(ll) ¢ xenezoM u

pPacTBOPOM IIICTOYH.

| DIEeKTPOIA3 PACIliIaBOB W PACTBOPOB.

I lpakTHYECKOE IIPHMEHEHHE

MEKTPOJIM3A

XapakTepucTHKA JIEKTPOIIH3d,
KaK OKHCITHTEIbHO-
BOCCTAHOBHTEILHOTO IIpolecca.
OcobenHOCTH MEKTPOIN3a,
NPOTCKAIOLIETO B pACTBOPAX
AEKTPOUINTOB. 1IpakTHUCCKOE
NPUMCHCHHC JIEKTPOJIH3A:
MOJYUYEHHE IraAIONeHOB, BOAOPOIA,
KHCI0PO/IA, MICTOYHBIX METATIIOB
U LICIOYCH, a TAKKE aIKOMHHHS
ATEKTPOJIM30M PaCILIaBOB |

pacTBOpOB COCTMHCHHH 3THX

aneMeHToB. [ToHsTHE O

ra;1bBaHoOILIACTHKE,

raJibBAHOCTCI'HH, —qweszxﬁowm:t_:

OBCTHBIX MCTATIIOB.

OnuchiBark MEKTPOIU3Z KaK
OKHCIHTEILHO-BOCCTAHOBUTE/ILHEIH
npoIecc.

Pazinuyars MEKTPOIM3 paciiaBoB 1
BOJIHBIX PACTBOPOB.
XapakTepu30Barh PAKTHYECKOE
JHAYEHUEe NIEKTPOIH3a Ha [IPUMEpe
MOTYUEHHUST aKTHBHBIX METAJIOB ¥
HEMETAIOR, & TaKKe
raJabBalONIACTHKH, TAILBAHOCTCIHH, |

UN&SESUOEI:E IIBETHBIX METAJLJIOB |

§19¢.158-163




[IpakTHucckas pabora Ne 1. Pemenue
IKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMC

«XHMHYCCKAs peaKiius»

\ﬂm,:ga.mﬁa::?
Koncrpynposanue mojein
anexkrponusépa. Buneodparment
C IPOMBINLIEHHOH YCTAHOBKH JUIS

TMOJIYUCHHA aTIOMAHHA

Penienue KCnepuMeHTaIbHBIX
3a/1a4 110 TeMe « XMMH4eCcKas

PEaKnusa»

I Inannposare, NPpOBOAUTL
HaOJTI01aTh U OTIHCHIBATD
XHUMHYCCKHIT DKCIICPUMCHT C
COOMIONEHHEM TTPABHIT TEXHHKH

0C3011aCHOCTH

Tema 3. Bemecrsa u ux cBoiicTaa (9 )

| 22 .02
2331
23 02 Meras

| Du3nyecKHe CBOICTBA METAILIOB.
KaK (DYHKUHS HX CTPOCHUS.
JlesieHre METAUTOB HA IPYTINGL B
TeXHUKE U XUMHH. XHMHYECKHE
CBOHCTBA METAJITIOB H
AIEKTPOXHUMHUECKHI PsijT
HanpskeHuid. Iousitue o

METALTOTEPMHH

(ATIOMHHOTCPMUHU, MAIHUETEPMHH

Xapakrepu3zoBarh GUIHYCCKUC H
XHMHYECKHE CBOHCTBA METAJIIIOB KakK
(YHKIMIO CTPOCHHS HX aTOMOB U
KPHCTAIIOB HA OCHOBC
npeacrasiennii 06 OBP u
MOJIOKCHHS METAJLIOR B
WIEKTPOXUMHYECKOM Py
HaMPsKEHUH.

Habnonats # ONHCHIBATH

§20.21 3.2 (6)
c. 178




24 :

W Ip.).

Hemonempayuu. Konsekuus
Metannos. Biaumoneicreue
KOHUEHTPHPOBAHHON a30THOM
KMCIOTEI ¢ ME/Ib10. Benbnmka
TepmuTHoi eMecu. loprper

H. I1. Bekerosa

Hemerauibl. biraropoansie rasni

Hemetaibl Kak OKHCITHTEH.
HewmeTtasibl Kak BOCCTAHOBHTEIIH.
Psiji 21eK TpOOTPHIIATCILIIOCTH.
Wuepririe uam 6naropoassie
rassl.

Hemonempayuu. Konnekuus
HEMETAJLIOB.

Benbinka 4épHoro nopoxa.
BreITecnen#e raaoreHoB H3 HX

PacTBOPOB JAPYIHMH I'IOICHAMH

Kucnorsl HeopraHH4ecKuce H

Oprani4eCKue

XHMHYECKHH YIKCHEPUMEHT

wn

OnuchBaTh 0COGEHHOCTH
HOJIOKEHHUS HEMETAIIJIOB B
Ilepunoauveckoit Tabnuue . K.
MeHiesieeBa, CTpOSHHE HX aTOMOB H
KPHCTALIOR.

CpaBHHBATEL CMOCOOHOCTE K
ALTOTPOITHH ¢ METAJIJIAMH.
XapakTepu3oBarh 001uHe
XUMHYECKHE CBOMCTBA HEMCTAILTIOB B
crere OBP U ux no10xeHus
HCMCTAJUIOB B PAIY
EKTPOOTPHIIATETBHOCTH.
Habmojaars 4 ONnKChIBATH

XHMHYCCKHH JKCIICPHMCHT

§223.6.c. 184

Kucnots! ¢ Touku 3PEHHS ATOMHO-

MOJIEKYISPHOTO yuenus. KHCTOTE

CooTHocHTh NIpejicTaBuTENe

OpPraHHYCCKHX H HCOPraHHYCCKHX

§233.4¢.193 |
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C TOYKH 3PCHHA TCOPUH
DICKTPOIHTHYECKOMH
JicconHanuu. Kuenorer ¢ TOUKH
3peHHs NMPOTOHHOH TCOPHH.
OO6mue XxuMHYecKHe CBOCTBA
kucnot. Knaccudukaims kucior.
Jabopamoprwiu onsim.
HUcceneaosanne
KOHUCHTPHPOBAHHBIX PACTBOPOR
COJISIHOM M YKCYCHOH KMCIIOT
KamnejibHbIM METOIOM ITPH HX

pa30aBneHUH BOTOA.

KHCJIOT ¢ cccg.mn.ad.wwa_:am
K1acCHpUKALHOHHOM rpynmoi.
OnuceiBare 00nIHMe cBOlCTBA
OPraHHYCCKUX H HEOPraHHYECKUX
kucenor B ceere TDJ] 1 ¢ mo3uiuu
OKHCIICHHUSA-BOCCTAHORBIEHHU S
KariOHa BOJIOpoaa HIIH aHHOHA
KHCJIOTHOI'O OCTATKA.
OnpeneasTe 0CoOEHHOCTH
XHMHYECKHUX CROMCTB a30THOIA.
KOHIIEHTPHPOBAHHON CepHOM U

MYPaBLHHOH KMCIIOT.

[TpoBoauTh, HAOMOAATE H OOBLACHATH

Pe3YALTAThl IPOBE/IEHHOTO

XHMHYCCKOTO JKCIICPUMEHTA

03

OcHOBaHHSA HEOPIraHUYECKHE H

| Oprasu4ecKkue

OcHOBaHHSA € TOYKH 3peHMs
aTOMHO-MOJIEKYJISAPHOTO YUCHHS.

OCHOBaHHA C TOYKH 3PpEHHUA

| TEOPHH MEKTPOTTHTHUCCKOH

JaucconHanuu. OCHOBaHHS C
TOYKH 3PEHHS MPOTOHHOM TEOPHH.
Knaccuduxanus ocHoBaHHi.

XuMHyecKHe cBoiicTea

OnuceiBarh HEOPraHUIECKHE
OCHOBaHus B cBeTe TI/I.
XapakTepH30BaTh CBOHCTBA
OPraHHYecKHX U HCOPraHHYECKHX
0ECKHIIOPOIHBIX OCHOBaHMIi B
CBETC IIPOTOHHOH TEOPHH.
[TporoauTe, HabMONATL H

OIMHCLIBATL XHMUYECKH I

| §243.6¢.197
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' AM(oTepHBIC COCTHHCHHS

HCOPranmM4YcCKUue H OPraHuyieCKue

N
)

| OPraHHYE€CKHX H HEOPIraHHYCCKHX

OCHOBAHWH.

Hemoncempayuu. Konnexips
LIETOUEH U aMHUHORB.
B3aumoseiicTsie napos
KOHIICHITPHPOBAHHBIX PACTBOPOB

COJISTHOM KMCJIOThI H aMMHaKa

(«wibim Oe3 orus»). [omydenue

aMMHaKa | H3y4YEHHUE ero
CBOJCTB.

Jlabopamopuwie onstmet.
IlomydacHHE HEPACTBOPHMOTO
THIPOKCHJIA U €10

B3aUMOJICHCTBHE ¢ KHCIOTOMH

JKCIICPHMCHT

Heopraunueckue ampoTepHLIe
COE/IMHEHUSA: OKCHIBI H
THIPOKCHABL, — HX CBOHCTBA M
noayyerue. AmporepHsie
OpPraHnyYCcCKHC COCIMHEHHUS Ha
IpHMEPE AMHHOKHCIIOT,
[MenThjibl ¥ NenTHIHAs CBA3D.
Jemonempayuu. Paznaunsie

ClIIyvuaun B3aUMOIEHCTBUSA

XapakTepH30BaTh OPraHHuCCKUC U
HeopraHuyeckue ampoTepHole
COC/IMIICHHS KaK BCHICCTBA C
JBOMCTBEHHOH (DYHKIHEH KHCIOTHO-
OCHOBHBIX CBOHCTB.
ApryMCHTHPOBATE CBOMHCTBA
AMHHOKHCIIOT KaK aM(OTePHBIX

OPraHH4eCKHuX COCJIH HEHHH.

| —umoxvzwmﬂn. Ha OCHOBC

Cmorperhb
3allACH B

TeTpaIH
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PacTBOPOB COJIEH AMIOMHHMS CO
LIENOYBIO.

Habopamopnuie onvimo.
IMony4yenue amdorepHoro
THIPOKCH,1a H H3YYCHHE ero

CBOMCTB

MCKIIPEAMETHBIX CBA3EH C
Ouonorucii poib AMHHOKHCIIOT B

OpraHH3aluy JXU3HH

|

Conu

Knaccndmkanms comnei.
KEcTKOCTE BOjIBI M CIIOCODLI €&
yerpanenus. [lepexos kapbonara
B ruapokapOoHar v 0dparno.
O6mme XHMHYECKHE CROMCTBA
CONCH.

Hemonempayuu. Nonyuenne
AKECTKOH BOjIbI B YCTpaHeHHe eé
KECTKOCTH.

Habopamopruie onvime.
[MposeeHHe Ka4eCTBEHHBIX
peaKiMii Mo OnpeaesICHUIO

COCTaBa COJIH.

Xapakrepu30Barh COH
OPraHHYCCKUX H HEOPraHHYECKHX
KHCJIOT B CRETE TCOPHH
SNMEKTPOINTHYECKOH JIMCCOITHALIHH.
CoOTHOCHTE TIpeacTaBuTe el coiei
Opranv4yeCcK1uX W HEOPraHHYCCKHX
KHCJIOT ¢ COOTBETCTBYHOLIEH
KIacCH(PUKAIIMOHHOMN IPYIIIOH.
XapaKkTepH30BaTh KECTKOCTh BOIBI H
Npe;UIararh Crocodnl eé yeTrpaHeHus.
OnuceBaTh 001ME CBOWCTBA CONCH B
ceere TOJI.

[IpoBoauTs, HaGmonats 1
OIIMCBIBATH XHMHUYCCKUH

JKCIICPHMCECHT

§253.3(0)c.
204




29 04 - Mpaxruueckas pabora Ne 2. | Penrenne aKCMepHMEHTATLHBIX ‘ TT1anupoBars, POBOANTS, lloBTOpPHTH
Pemenne sKkcnepuMeHTANBHBIX 3a1au | 3a1a4 mo teme: «Bemecrra u ux HadJI01aTh U ONTUCLIBATD §20-25
_ 110 Teme «Benecrsa n UX cBOHCTBa» CBOMHCTBaY XHMHYECKHIT IKCIIEPUMEHT ©
. - coQuIHOjIeHHEM TPaBHIl TeXHHKH
| Be3onacHocTH
30 .04 TTosropenue u 0b0OIEHHE 110 TEME TecTHpoBanue, peIICHAC 3a1a4 W | BBIOJHSTH TECTHI, pemars 3an1a4i 4 | lloBTOpHTE
«BemecTBa 1 UX CBOHCTBa» VIIpaKHEHHH 110 Teme YIIPaKHEHHUSA 110 TCMC. §13-19, 26
lIpoBOIHTE OLEHKY COOCTBEHHBIX
JIOCTHIKEHHH B YCBOCHHH TEMBIL. _
KoppeKkTupoBarh CBOH 3HAHHS B
COOTBETCTBHH C IJIAHHPYEMbIM
Pe3YIbTaTOM |
31 .04 ﬂc:..,_zz:.:ln: padora Ne 2 «Beuecrsa u HX CBOICTBaY ‘
32—34 | Tema 4. Xumus u coppemenioe odmecrTno (3 1) o -
132 .05 XHMHYCCKAs TEXHONMOTHS [TousiTHe 0 XUMHYECKOH TR N

TEXHONOTHH. XUMHYCCKHC
peaKIuH B MPOH3BOJICTRE
aMMuaka ¥ meradojia. QOdmas
KJ1accH(pHuKalHOHHas
XapakTEPUCTHKA PEaKiiii CHHTE3a
| B IPOM3BOJICTBE ITHX NPOYKTOB.
Hayurbie MpUHIMILL, JIC/Kallie B

OCHOBE IMPOU3BOICTBA aMMHAKd H

XapakTepu30BaTh XUMHYECKY O
TEXHOJIOTHIO KaK MPOH3BO/IMTEIbHYIO
cuiay oduiecTsa.

OnHCHIBATH XUHMHYECKHE IMpouecChl,

JIEKAUIME B OCHOBE IIPOH3BOJICTEA

aMMHaKa H MCTaHOJIa, ¢ TOMOIIIBIO

YeTanapnuBaThk aHAJIIOIHH MEZY

_
_
_
W
Uonmognwzzm:Ev-mmx:&::.
JIBYMS IIPOH3BOICTBAMH.
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|

Meranona. CpaBHeHHe 3THX
MPOH3BOCTB.
Hemonempayuu. Monenu
MPOMBIIILICHHBIX YCTAHOBOK
NOJIYYEHHs CEPHOI KHCIOTBI H

CHHTE3da aMMHdKa

DdopmynHpoerars 0011He HayYHbIe
PHHIMIBI XHMHYECKOTO

IIPOHU3BO/ICTBA

33 05 - XUMHYecKas IPAMOTHOCTE Kak vazsﬁm:xu VIIAKOBOYHBIX APryMEHTHPOBATL HEOOXOIMMOCTh
KOMITOHEHT O01IeH KyJILTYPhI MarepHalIoB, NICKTPOHHKH H XMMHYECKOH rpaMOTHOCTH Kak
| YeI0BEKa ObITOBOH TEXHHKHM, IKOTOTHYHOTO | KOMIOHCHTA OOIMEKYIILTYPHO#
TOBapa, MPOAYKTOR IHTAHUS, KOMIMETEHTHOCTH YCIIOBEKa.
ITUKETOK MO YXOITY 3a OJICHKI0M. YMeTh noiyyars HeoOXOHMYIO
Mesmonempayuu. | MHGOPMAIHIO ¢ MAPKHPOBOK Ha
BusaeodparmenTe! 1 caaiiasl o | YIIAKOBKAX PA3JIMYHBIX
CTEHEHH IKONOIHYECKOH YHCTOTH | TPOMBILLICHHBIX H
TOBapa. [POJIOBOJILCTBEHHBIX TOBAPOB
Habopamoprvie onvimet.
M3yuenne MapKupOBOK
Pa3JIMYHBIX BUAOB
TIPOMBILIUICHHBIX W
1POI0BOJILCTBEHHBIX TOBApPOB |
34 05 Hroropoe TecTHpoBanue
35 PesepBHOe Bpemsi -




