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IMosicuuTeILHAS 3aIMCKA

HpC,I[MCT XUMHHN CHCI_II/I(i)I/I‘ICH. VYcrmenHocTs ero HN3YUYCHHUA CBsA3aHA C OBJIAACHHUEM XHWMHYCCKHUM

SI3BIKOM, COOJTIOJICHUEM TeXHUKH 0€30MaCHOCTH TPH BBIMOJTHEHUN XUMHUYECKOTO IKCIIEPUMEHTA, OCO3HAHUEM
MHOTOYHCIICHHBIX CBSI3¢H XUMHH C IPYTHMHU TPEAMETaAMHU.

B paboueit mporpamme HaITM OTPAKCHHE [IETTH U 33]]a41 U3yYSHHUS] XHMHUH HAa CTYIICHH OCHOBHOTO OOIIIETO
oOpa3oBaHus.

Henn uzyyenuss XuMuH.

N3yuyeHnne XuMuu B OCHOBHOM ILIKOJIE HAIIPABJICHO:

* HA OCBOCHME Ba)KHEHIIMX 3HAHWA 00 OCHOBHBIX NMOHATHUAX M 3aKOHAX XUMMH, XUMHUYECKOI CUMBOJIMKH;
®* Ha OBJAaJACHUC YMCHUAMHU Ha6HIOI[aTB XUMHYCCKHUEC SABJICHUSA, HNPOBOAUTH XUMHYECKHI 9KCIICPUMCHT,
IIPOM3BO/IUTh PACUYEThl HA OCHOBE XUMMUYECKUX (OPMYJ BEILECTB M YPABHEHUIH XUMMUYECKHX PEAKLUH;
* Ha PAa3BUTHUC INO3HABATCIBbHBIX MHTCPCCOB U HMHTCIUICKTYAJIbHBIX CIIocoOHOCTEN B mponecce nmpoBCACHHUA
XUMHUYECKOI0 3KCIEPUMEHTA, CAMOCTOSATEILHOTO NPUOOpPETEeHHsI 3HAaHUN B COOTBETCTBUU C BOSHUKAIOLIUMHU
KHU3HCHHBIMHU HOTp€6HOCTHMI/I;

* Ha BOCIMTAaHME OTHOIIEHUS K XHMMHUUM KaKk K OJHOMY U3 (yHAaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 2JIEMEHTY O0ILe4eI0BEYECKON KYIbTYPBI;

* Ha IPUMEHEHHE MOJyYCHHbIX 3HaHUM U yMEHUH 1J11 6€3011aCHOI0 MCIOJIb30BaHUS BEILECTB U MaTepUaoB
B 6I)ITy, CEIBCKOM XO34HCTBE M Ha MMPONU3BOACTBE, PCHICHUA IIPAKTUYCCKHUX 3aaa4 B HOBCGIIHGBHOﬁ
KU3HU, NPEAYNPEKACHUs SBICHUMN, HAHOCSIUUX BPEJ 30POBBIO YEIOBEKAa M OKPYXKAIOLICH cpene.

33113'—[1/1 H3Yy4YCHUSA XUMHH.

dopMUpOBaHKE Yy YYAIIUXCA 3HAHUS OCHOB XMMHMYECKOW HAYKH: BAXKHEUIIHUX (PAKTOPOB, MOHATUH,
XUMHUYECKUX 3aKOHOB M TEOpHi, s3blKa HayKH, JOCTYIHBIX OOOOLIEHUN MHUPOBO33PEHUYECKOIO
Xapakrepa.

PazButne ymeHwii HaOmogaTh W OOBACHATH XUMHUYECKHE SIBICHUS, MPOUCXOMISIINE B TPUPOJE,
JabopaToOpuu, B MOBCETHEBHON KU3HH.

@dopMupoBaHUE CIENUATbHBIX YMEHHH: oOpamarbcs C BEIIECTBAMM, BBINNOJHATh HECIOXKHbIE
HKCIEPUMEHTHI, COOM0/Ias MpaBUila TEXHUKU O€30MaCHOCTH; TPAMOTHO NPUMEHATh XUMHYECKHE
3HAHUA B OOILLEHUH C IPUPOIOHN U B OBCEAHEBHON KU3HU.

PackpeiTHe T'yMaHMCTHUYECKOM HAIIPaBIEHHOCTH XUMHH, €€ BO3PACTAOIIEH POJIM B PELIEHUH TTIaBHBIX
po0JieM, CTOSAIIUX Mepel YeI0OBEUECTBOM, U BKJIaJla B HAYYHYIO KapTUHY MUpa.

Pa3zButue nMUHOCTH OOYYAOLIMXCS: MX HMHTEIUIEKTYyaJlbHOE M HPaBCTBEHHOE COBEPLICHCTBOBAHMUE,
(dbopMHpOBaHNE Y HUX TYMaHUCTHYECKUX OTHOILIEHHH U 9KOJIOTUYECKHU 1[€1eCO00pa3HOro MOBEICHHS
B OBITY U B IIpOLIECCE TPYA0BOH 1€ATEINBHOCTH.

OcHOBHBIE HIEH.

MaTCpI/IaJ'[BHOC CANHCTBO BCHICCTB B IMPUPOJAC, HUX TICHCTUUYCCKAsA CBA3b, PA3BUTUC q)OpM oT
CpPaBHHUTECIBHO NPOCTBIX A0 Ooiee CJIOKHBIX, BXOJAIIHUX B COCTAaB XMUBBIX OPIraHU3MOB.
HpI/I‘lI/IHHO'CHeI[CTBeHHaH 3aBUCHUMOCTDb MCXKAY COCTABOM, CTPOCHUECM, CBOMCTBaMH U IMPUMCHCHUCM
BCIICCTB.

3aKOHBI Mpupoabl 00BEKTHUBHEI U IO3HABAEMbI. 3HaHUE 3aKOHOB XUMUHU Aa€T BO3MOXXHOCTE YIIPaBJIATh
XUMHUYCCKUMU NPEBpAICHUAMUA BEIICCTB.

Pazputne xumuueckoii HAYKHU CIIYKUT UHTCpECaM O6H_ICCTBa " MPU3BAHO CIIOCOOCTBOBATh PCHICHUTO
HpO6JICM, CTOAIIUX MCPEH YCITIOBCUCCTBOM.

Pabouasi nporpaMma cocTaBjieHA Ha OCHOBE:

[Ipukaza MunuctepctBa oOpazoBanust PO or 05 mapra 2004 roma Nel089 «O6 yrBepxkaeHuun
(benepanbHOro KOMIIOHEHTa TOCYJApCTBEHHbIE 00pPa30BATENbHBIX CTAHJAPTOB HAYaJIbHOIO OOIIETO,
OCHOBHOT'O OOLIETO ¥ CPEAHEro (IIOJTHOr0) 00ILIEro 00pa3oBaHus ;



e @enepanbHbIIl KOMIIOHEHT FOCYJApCTBEHHOTO CTaHIapTa CpeAHEro (IOJIHOro) o0Iero oopa3oBaHus
1o xuMuu (0a30BbIi ypoBeHb) // COOPHUK HOPMATUBHBIX TOKyMeHTOB. Xumus / M.: IIpocBenienue,
2009;

o @enepanbHOTO MEPEeYHs Y4eOHHWKOB, PEKOMEHIOBAaHHBIX MHHHUCTEPCTBOM OOpa3OBaHHS W HAYKH
Poccuiickoit deaepannu K UCMOIB30BAaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00111e00pa3oBaTeIbHBIX
yapexacHusx, Ha 2014-2015 yueOnsiii rox, Ilpukaz MwuHuctepcTBa 00pa3oBaHUS U HAYKH
Poccuiickoit @enepanuu (Munobpuayku Poccun) ot 31 mapra 2014 r. N 253 . MockBa;

e IIporpammsel o6mieoOpa3oBaTeabHbIX yupexaeHuid. Xumus 8-9, 10-11 kmacce. Ast. H.H. T'apa
[Tocobue st yuuteneir 001eo0pa3oBaTeNbHBIX yupekaeHui. ba3oBblii ypoBeHb 2-¢ u3m., M. :
[Ipocsemenue, 2009;

e [lonoxenus o CTpyKType, HOpsAKE pa3pabOoTKU U yTBEPKIACHHS pabounx MporpaMM yueOHbIX KypCoB,
npenMeroB, aucuuiine MOAY rumuazus Ne 9 r. CBoOOJHOTO, peaau3yromero oopa3oBareibHbIe
MporpamMMBbl 00IIIeT0 00pa30BaHMS.

Ob6ocHoBaHMe BbIOOpAa MPOrpaMMbl

3a ocHOBy pabouell mporpammbl B3sfiTa mporpamma Kypca xummm aias 8-9, 10-11  kmaccos
obmieoOpazoBarenbHbix  yupexaenuid  (aBrop  H.H.I'apa), pexomenmoBannas JlemapTtameHTOM
o0Opa3oBaTeNpbHBIX MPOTPAMM W CTaHIAPTOB oOmero oOpa3oBaHus MuHuctepcTBa oOpasoBanus P,
omybnukoBanHass uznatenbctBoM  «lIpocemenue» B 2009 romy (I'apa H.H. IIporpammsl
obmieoOpazoBarenbHBIX yupexaenuid. Xumus.- M.: [Ipocsemenue, 2000. -56¢.). [IporpaMmbl IO XUMHUH,
pa3pabotannble Haranweil ["apa, BkIO4aOT OOJbIIOE KOTUYECTBO JIAOOPATOPHBIX OMBITOB, TBOPUYECKUX
3alaHMi, 3aJa4 PACUYETHOIO M HKCIIEPUMEHTAIBHOIO XapakTepa, 4TO IO3BOJISIET IPUBUBATH HMHTEPEC
00yJaromuxcs K M3y4eHUI0 XUMUH.

[TporpamMMma BkIItOUaeT B ce0sl OCHOBBI O0IIEH, HEOPraHMYECKON M OpraHuYecKo XuMuu. [ maBHON
uaeel SBIAETCS co3gaHue 0a30BOT0 KOMIUIEKCA OMOPHBIX 3HAHWUU 1O XHWMHUM, BBIPAXEHHBIX B (hopwme,
COOTBETCTBYIOIIEH BO3pACTy yualuxcsa. BaHO HE TONBKO JOOUTHCS YCBOEHHUS YYalllUMHUCS OCHOBHBIX
MOHATHUM, HO U 00Y4YUTh UX HA 3TOM MaTepHalie IprueMaM YMCTBEHHON pabOThI, YTO COCTABJISAET BaXKHEHIINH
KOMITOHEHT Pa3BUBAIOIIErO O0yUEHUSI.

B coxepxaHum JaHHOTO Kypca IIPEACTABICHBI OCHOBOIOJAralOIMe XUMHUYECKHE TEOPETHYECKUE
3HAHHUS, BKIIIOYAIOIIUE M3YUYEHUE COCTaBa M CTPOCHMS BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHMSI,
KOHCTPYMPOBAaHHUE BEIIECTB C 3aJaHHBIMH CBOWCTBAMM, HCCIEIOBAaHUE 3aKOHOMEPHOCTEM XHWMHUYECKHX
IIPEBPALICHUN U ITyTel yNPaBICHHUs UMH B LIEJISAX MOJyUYEHUS BEIIECTB, MAaTEPUAJIOB, YHEPTUH.

@dakToNornyeckass 4acTb NPOrpaMMbl BKIIIOYAET CBEACHUS O HEOPraHWYECKHX M OPraHWYECKHX
BellecTBax. Y4eOHbI Marepuan oToOpaH TakuM o0Opa3oM, 4YTOObI MOXXHO ObUIO OOBSICHMTH Ha
COBPEMEHHOM M JOCTYIIHOM JUIsl YYallUuXCsl YpOBHE TEOPETHYECKHE IOJIOKEHUS, M3y4daeMble CBOMCTBA
BEILECTB, XUMUYECKHE MIPOLIECCHI, TPOTEKAIOIIUE B OKPYKAIOIIEM MUPE.

B kypce 10 kmacca 3akiaabIBalOTCS OCHOBBI 3HAHUM MO OpraHudeckol XuMuu ; teopus A. M.
bytiiepoBa 0 XMMHUYECKOM CTPOCHMM OPraHUYECKUX BEIECTB, IOHATUS «TOMOJOTHSI», «M30MEpHUI» HA
IIPUMEpPE YTIIEBOJOPOAOB, KUCIOPOICOACPKALIMX U IPYTUX OPTaHUYECKUX COCIMHEHHUH, pacCCMaTPUBAIOTCS
IPUYMHBI MHOTOOOpa3usi OpraHMYECKUX BEIIECTB, OCOOCHHOCTH UX CTPOEHHUS M CBOMCTB, MPOCIIEKHUBAETCS
MIPUYMHHO-CIEACTBEHHAsl 3aBUCUMOCTb MEXKJY COCTAaBOM, CTPOCHHEM, CBOWCTBAMHM M IPUMEHEHHEM
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB, TIE€HETHMYECKAs CBS3b MEXAY Ppas3JIMYHbIMU KJIACCAMHU
OpPraHWYECKUX COCAMHEHUH, a TaKKe MEXAY OPraHMYECKMMHU W HEOPraHMYECKMMH BelEeCTBaMH. B KoHIE
Kypca JIaloTCsl HEKOTOpPbIe CBEACHUS O MPUKJIAJHOM 3HAUEHUH OpraHuyeckoi Xxumuu. OObekTaMu 0coboro
BHUMaHUS ABJSIOTCA (PAaKThl B3AUMHOTO BIIMSHUS aTOMOB B MOJIEKYJIE M BOIIPOCHI, KacaroIuecs MEXaHU3MOB
XUMUYECKUX peaKlIUi. YKa3aHHbIE TEOPETUYECKHE OCHOBBI Kypca TO3BOJSIOT YYallUMcS OOBACHATh
CBOMCTBa M3y4aeMbIX BEIIECTB, a TaKXe OE30MacHO HMCIOJIb30BaTh ATH BEIIECTBA W MaTepHaIbl B OBITY,
CEJIbCKOM XO35IICTBE U HA IIPOU3BOJACTBE.

B ocHOBy mporpamMmbl MOJIOKEH NPUHIUN pa3BuBaroiero odydenus. [Iporpamma omupaercs Ha
MaTepHua, U3y4eHHbIN B 8—9 Kilaccax, I03TOMY HEKOTOPBIE TEMBI Kypca pacCMAaTPUBAIOTCS IOBTOPHO, HO YK€
Ha 0osiee BHICOKOM TE€OpETUYEeCKOM ypoBHE. Takoil moaxon mo3BossieT yriayOusiTh U pa3BUBaTh MOHSATHE O
BELIECTBE U XMMHMUYECKOM IPOIIECCE, 3aKPEIUIATh TPONMIEHHBIN MaTepuall B aKTUBHOM MaMATH yJalluxcs, a
TaK)X€ COXPAHATh IPEEMCTBEHHOCTb B Ipoliecce 00yueHusl.



HporpaMMa O6€CH€‘II/IBaeT CO3HATCJILHOC YCBOCHHUC YyYalllTUMUCA BaXXHEUIITNX XUMHUIECKUX 3aKOHOB,
TEOpUN M TMOHATHH; (popMHUpYyeT MpeACTaBI€HHE O POJM XUMHUHU B Pa3BUTUU Pa3HOOOPa3HBIX OTpacieit
MPOU3BOJICTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKAIOIIMMH 4ejioBeKa. [Ipu 3TOM OCHOBHOE BHHUMAHHE
YAENSETCs CYIMIHOCTH XUMHYECKHX peaKklIHMi U METOJaM UX OCYIIECTBIICHHUS, a TaKXe CIoco0am 3alllUThl
OKpY>KaroIlEen Cpeibl.

[TporpaMma cocTaBiieHa ¢ y4eTOM Beyllel pojiu XUMU4Yeckoro akcrepuMmenta. [Ipexycmarpuarorcs
BCC BHJbI IIKOJBHOIO XHUMHUYCCKOI'O OKCICpUMCHTA — JACMOHCTpAaluu, na60paTopHLIe OIIBITHI H
npakTuueckre padboTsl. Pabouas mporpamMma Mo XUMHUHM peanu3yercs 4depe3 (pOpMUPOBAHUE Y yHALTUXCS
001Iey4eOHbIX YMEHUH 1 HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACATEIHHOCTH U KIFOUEBBIX KOMIIETCHIIHA 3a
CU4€T MCMOJIb30BAHUS TEXHOJOTUN KOJUJICKTUBHOTO OOYYEHHMS, OMOPHBIX KOHCIEKTOB, IUIAKTHYECKHX
MaTepuaioB, W TPUMEHEHHS TEXHOJIOTUH Tpaduyeckoro MpeAcTaBiIeHus HHGOpMAIHU npu
CTPYKTYpUPOBAHUU 3HAHUU.

B nenom kypc mo3BOSISIET pa3BUTh MPEJCTABICHUS YyYalllMXCS O MO3HABAEMOCTH MHUpPA, €IUHCTBE
KUBOM M HEXKHMBOW MPUPOABI, CHOPMUPOBATH 3HAHUS O BAXKHEHMILIMX acCMEeKTaX COBPEMEHHOW €CTECTBEHHO
HAayYHON KapTUHBI MHUpPA, YMEHHUS, BOCTPEOOBAHHBIE B TIOBCEIHEBHOW IKM3HH M IIO3BOJISIOIINE
OpPUEHTHPOBATHCS B OKPYKAIOIIEM MHUpE, BOCIIUTAThH YEJIOBEKa, OCO3HAIOLIETO ce0sl YaCThIO MPUPO/IBL.

B nporpamMmy BHeceHBI CJIEAYIOIINE N3MEHEH NS ;

1. B cBs3u co cnaboii maTepualibHOW 0a30¥ M HEBO3MOXXHOCTBIO NMPOBECTH MPAKTHYECKYIO pPadoTy
«[TomyueHne >THIICHAa» TAaHHBIN BUII PA0OTHI OB 3aMEHEH HA H3yYCHUE IIMKIIOATKAHOB.

2. OObenuaeHsl TeMbl «[I[pupOIHBIA U TOMTyTHEIE HEPTSIHBIE T'a3bl, UX COCTaB M NpuMeHeHne» u «Hedts
u Heprenponyktel. CrocoObl miepepaboTku» B oAHy Temy — «lIpupoaHble HUCTOYHUKH
YIaeBOA0poAOB». JlaHHbIE TeMbl OyqyT H3y4deHbl B (OopMe KpPaTKOCPOUHOIO IPOEKTa, KOTOpbIE
00y4YaroIuecs MoJArOTOBST B BUJIE IPYIIIO pabOThI CAMOCTOSATEIBHO JJOMa U Ha YPOKE 3aIlIUTAT CBOU
IIPOEKTHI.

3. B cBs3u ¢ 0CBOOOXXICHHEM OJTHOTO Yaca 3a CUeT COKpamieHHus Tembl 5 «[IpupojHbIe MCTOUHUKU
YTIIEBOJIOPOAOB» H3ydeHUE Kinacca «KeTOHBI» BBIICICHO B OTICIBHYIO TEMY

OnpenesieHHe MecTa U PoJIiM y4eGHOro Kypca

EcrecTtBeHHOHayuHOEe O0O0pa3oBaHME — OAMH M3 KOMIIOHEHTOB IOJTOTOBKM IOAPACTAOLIETO
MOKOJICHUSI K CaMOCTOSTEIbHOM JKHU3HMU. Hapfmy C TYMAaHUTAPHBIM, COOHUAJIBHO-3KOHOMHWYCCKUM U
TEXHOJIOTHYECKUM KOMIIOHEHTaMH 00pa30BaHUs OHO OOECHeuyMBAeT BCECTOPOHHEE DPA3BUTHE JMYHOCTH
pebeHKa 3a BpeMs ero o0y4eHus: ¥ BOCIIUTAHUS B IIKOJIE.

B cucreme ecTecTBEHHOHay4HOro OOpa3oBaHMsA XUMMs Kak Y4eOHBIH MpeAMeT 3aHMMAeT BaKHOE
MCCTO B IIO3HAHWM 3aKOHOB IIPpHUPOABLI, B MaTepHaHBHOfI KHU3HU O6HI€CTBa, B pPCIICHHUUN ri100aJILHBIX
npobjeM uyeloBeyecTBa, B (OPMHUPOBAHMU HAyyHOW KapTHHBI MHpA, a TakKXke B BOCIHMTAHUH
9KOJIOTUYECKOHN KYJIbTYpPHI JIFOJIECH.

XuMHsL Kak ydeOHbIM MpeaMeT BHOCUT CYIIECTBEHHBIM BKJaJ B HAaydHOE MHUPOINOHUMAaHHE, B
BOCIIMTAHUEC W PA3BUTHC YyYallUXC; IMPHU3BaHA BOOPYXHUTH YydalUXCA OCHOBAMHU XHUMHWYCCKHUX 3H3HI/II7[,
HEOOXOJUMBIX Ul TIOBCEAHEBHOM KHM3HM, 3aJI0KUTh (PYHJAMEHT AJIsl JalbHEHIIEro COBEPILIEHCTBOBAHUS
XUMHYECKNX 3HAaHUHM KakK B CTapmurx KjacCax, TaKk U B JPYTHUX y‘~I€6HI)IX 3aBCACHUAX, a TAKXKC IMPABUJIBHO
COPMEHTHUPOBATh MOBEJICHUE yJyallluXcs B OKpY’Karollen cpese.

XuMus — HeoTbeMiIeMas 4acTb KynbTypbl. [loaTOMy HeoOxonuMma crienuangbHas MCUXOJOoTHYecKast
MOJIrOTOBKA, IPUBOJIAIIAS yYAIIUXCS K OCO3HAHHUIO BaKHOCTH U3Y4YE€HHUSI OCHOBHOT'O Kypca XHUMHUHU.

Nudopmanus o koanvecTBe y4eOHbIX 4aCOB

Hacrosimass mporpamma pacKpbIBaeT cojaepikaHue oOydueHuMs xumuu ydammxcs B 10 kmaccax
o01eo0pa3oBaTeNbHBIX yupexaeHnil. OHa paccuntana Ha 35 4 B rof (1 yac B Hexemnto). B Tom uucne, Ha
MpaKTUYECKHe PadOThI — 2 yaca; Ha KOHTPOJIbHBIE Pa0OTH — 2 Yaca.

®opMbl OpraHu3anuy 00pa3oBaTeLHOIO NMpouecca
[Tporpamma Obula cO3/laHa Ha OCHOBE PE3YJbTATOB SKCIIEPUMEHTOB MO BHEAPEHHUIO B IIKOJIBHYIO
MPAKTUKY TEXHOJIOTUHU JIeATeIbHOCTHOTO MeTosa. JlaHHas paboyasi mporpamMma MOKET OBITh peai30BaHa
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IIPU MCTIOJIb30BAHUM M DJIEMEHTOB JJPYTUX COBPEMEHHBIX 00pa30BaTeIbHbBIX TEXHOJIOTUM, IEPEIOBBIX GOPM U
METOA0B OOyuY€HHs], TAKUX KakK NMPOOJIEMHBI METOA, NH(OPMALMOHHBIE TEXHOJIOIUU, TECTOBBI KOHTPOJIb
3HaHUH U Jp. B 3aBUCHMOCTU OT CKJIOHHOCTEH, MOTpeOHOCTEN, BOZMOKHOCTEH M CHOCOOHOCTEH Ka)I0ro
KOHKpeTHOro knacca. [Ipu opranuzanuu o0pa3oBaTeIbHOIO IMpoLecca UCIIONb3YIOTCS CIEAYIOIHe GOpPMBI:
YPOKH OTKpPBITHS HOBBIX 3HaHUH, ypOKH OOOOIIEHUS M CHCTEMAaTHU3alWU 3HAHWUH, YPOKH KOHTPOJI,
CaMOCTOSITENIbHBIE PAKTHUECKUE paboThl, a TAKXKE IPOBeIeHHE Ja00paTOPHBIX OIBITOB.
MexaHu3mbl (popMHpPOBaHMSA KJIIOYEBBIX KOMIIETEHIIHI
Peanuzanus n1aHHON mporpammsl B Ipolecce 0OyueHHs MO3BOJIUT Y4YaIllMMCS YCBOMTH KJIFOUEBbIE
XUMUYECKAE KOMIIETCHIMU W IOHATH POJIb XUMHUU Cpedu APYI'MX HAayK O IIpUpOJE, 3HAYCHHE €€ I
YeJIOBEYECTBA, a TAKXKE IMpeaycMaTpuBaeT (JOPMUPOBAHKE Yy ydyalluxcs oOuey4eOHbIX YMEHUI 1 HaBBIKOB,
YHHUBEPCAIBHBIX CIIOCOOOB JEATENFHOCTH B 3TOM HampaBieHWH NPUOPUTETAMH U y4eOHOTO mpenMeTa
«Heopranudeckas XMMuUs» Ha CTYIIEHH OCHOBHOTO 00pa3oBaHUs Ha 6a30BOM YPOBHE SIBJISIOTCA:
YMEHHE CaMOCTOSTEIbHO U MOTMBHPOBAHHO OPIaHU30BbIBATh CBOIO I103HABATENIbHYIO JAESITENBHOCTH (OT
IIOCTAHOBKHM LIEJIN 10 MOJIyYEHHs U OLIEHKU Pe3ysbTaTa);
YMEHHUE CpaBHUBATh O0BEKTHI, aHATM3UPOBATH, OLICHUBATH, KJIIACCH(PHUIIMPOBATH MOJyYCHHBIC 3HAHUS;
yMeHUEe HaOJII0AaTh U ONMCHIBATh IOJYYEHHBIC PE3YJbTaThl, IPOBOJUTH JIEMEHTAPHBIM XUMUYECKUI
JKCIIEPUMEHT;
HCIOJIb30BAHUE 3JIEMEHTOB IPUUMHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHANIN3A;
HCCIEAOBAHUE HECIOKHBIX PEAIbHBIX CBS3€HM M 3aBUCUMOCTEH; OIPEACIIEHHE CYIIHOCTHBIX
XapaKTePUCTUK U3y4aeMOro 0ObEeKTa;
CaMOCTOSITENIbHBI BBIOOp KPUTEPUEB JJIsi CPaBHEHHS, COINOCTABIICHUS, ONEHKM M Kiaccu(UKanuu
00BEKTOB;
MIOMCK HYXHOU MH(OpPMAaLIUU 10 3aJaHHON TeMe B UICTOYHHMKAX Pa3IMYHOr0 TUIIA;
YMEHHUE pa3BEpPHYTO OOOCHOBBIBATh CYKACHUS, 1aBaTh ONPEACICHUs, IPUBOIUTH J10Ka3aTeIbCTBA;
00BSICHEHUE N3YYEHHBIX MTOJIOKEHUIH HA CaMOCTOSTEIHHO TOA0OPAaHHBIX KOHKPETHBIX MTPUMepax;
OLICHUBAHHUE U KOPPEKTUPOBKA CBOETO IOBEIEHUS B OKPY)KAIOLIEH CpElE, BBIIIOJHEHUE B IIPAKTHYECKON
NESITEIbHOCTH U B IOBCEIHEBHOM JKU3HU SKOJIOTMUECKUX TPEOOBAHUI;
UCIOJb30BaHUE MYJIbTUMEIUMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJOTWH A 00paboTku, nepenay,
cUCTeMaTu3aluu HH(pOpMaluu, cOo3/laHusi 0a3 JaHHBIX, MPE3CHTAlMU pEe3yJIbTaTOB I[O3HABATEJIbHOU U
MIPAKTUYECKOU NeATEIbHOCTH
Buasl u popmbl KOHTPOJIA
[TpeobnanatromuMu GopMaMu TEKYIIETO KOHTPOJSI 3HAHUM, YMEHUI M HAaBBIKOB SBISIOTCS ONPOC,
JKCIIpecc-onpoc (i ONEepaTUBHOM IMPOBEPKH YPOBHS TOTOBHOCTH K BOCIHPHSTHIO HOBOTO MaTepuala),
CaMOCTOSITeNIbHbIE pabOThl, MOHATUIHBIE UKTAHTHI, 3a4€T, PA3JIMYHBIE TECTOBbIE (DOPMBI KOHTPOJIS.
[IpoMexyTOUHBIII KOHTPOJIb 3a KayecTBOM OOY4YEHMs] M yCBOEHHUS MaTepuaia OCyLIecTBIseTcs B (opme
MUCbMEHHBIX KOHTPOJIBHBIX, CaMOCTOSITENIbHBIX, MpPOBEPOUHBIX pabor. Ha mpakTuyeckux paboTax
IpUMeHsieTcs HaOuoieHne 32 GOPMUPOBAHUEM YMEHMM, HaBBIKOB M NMPUEMOB NMPUMEHEHMSI PAKTUYECKUX
3HaHui. ITOroBbIi KOHTPOJIb 3HAHUI MPOBOAUTCS B JOPME UTOTOBOTO TECTUPOBAHUSI.

Coaepsxkanue nmporpaMmbl

Tema 1. Teopust XHMHYECKOI0 CTPOEHHSI OPTAHUYECKHX COSTHHEHHUIA. JIeKTPOHHAsI IPUPOIA XUMUYECKHX cBsi3eid (3
yaca)

Ipemver opraHuyeckoil XUMUH. B3anMOCBsI3b HEOPraHMYeCKHX M OpraHnueckux BerecTB. OCOOSHHOCTH OpraHMYecKuX
COEIMHEHNI M PEAKLIMH C MX yJaCTHUEM.

(OCHOBHBIE OJIOKEHNS] TEOPHU XMMUUYECKOTO CTPOSHHS! OpraHndecKnx coeHaeHnii A. M. bytneposa. Xvmpdeckoe cTpoeHne
KaK TOPSIOK COEIMHEHMsI aTOMOB B MOJIEKYJIaX. 3ABHCUMOCTb CBOWCTB BEILECTB OT XMMHHYECKOIO CTPOSHHS MOJIEKYIL.
W3omepus. 3HaueHne TEOpHU XUMIYECKOTO CTPOCHHSL.

DNEKTPOHHAs PUPO/IA XUMHYECKUX CBSI3EH B OPraHUYECKUX COSTUHEHMSIX.

Kraccuukarvst opraHmieckix COSIMHEHNH.

Lemoncmpayuu

1. OGpa3upl OpraHMYECKUX BEIIECTB, U3JIENIUs U3 HUX.

2. lllapocTep>KHEBBIE MOJIETTH MOJIEKYIL.




B pe3ynpTrare nuzydeHus TEMbl ydaluecs J0KHBI
3Hathb
e BaKHeHIIHMe XMMHYEeCKHe MOHATHS: OPTaHNYECKask XUMUs1, OpPraHUYECKHE BEIIECTBA, BAJICHTHOCTb,
CTpYKTypHasi (opMyIia, XUMHUECKOE CTPOCHHE, U30MEpUs, H30MEPHI; AllMKIMYECKUe, [IUKIHUYECKHe
(kapOOIUKIMYECKHE), ATULIUKIMYECKUE, apOMaTHYeCKHUe, TeTepOLUKIMYECKHe, NpeaeibHbie YB,
HernpeaenpHbie YB, pynknnonanpHas rpynma (PI), Buast OI;
¢ OCHOBHbIC 32KOHbI XUMHM: OCHOBHbIE IOJIOKEHUS TEOPUH XUMHUECKOI'O CTPOEHUS OPraHUYECKUX
BeiectB A.M.bytneposa;
® MMETh IPEACTABICHUE O 3HAUEHUH TEOPUH XUMUUYECKOI'0 CTPOCHUSI OPraHUYECKUX BEUIECTB;
®  BHJIbI AIEKTPOHHBIX OpOUTANIel, THUIIBI B3AUMOACUCTBUS MEXy HUMU: G-CBSI3b, T-CBA3b, CYIIHOCTb
MOHATUI: OOMEHHBIA U JIOHOPHO-AKIENITOPHBI MEXaHU3M 00pa30BaHUsI KOBAJICHTHOM CBS3H; THUIIBI
pa3pbiBa KOBAJICHTHOM CBSI3U: TOMO- U FE€TEPOJIMTUUECKHM, CBOOOIHBIC PaIUKATIbL;
e xinaccupukanmioo OB 1Mo cTpoeHHMIO YIIEpOJHOrO CKelleTa W IO KpaTHOCTH CBS3€H, IO
(YHKIMOHATIBLHBIM TPYIIIIaM;
® aNrOpUTM pEIIEHUs 3aJa4d Ha YCTAaHOBJIEHUE XUMUYECKOW (POpMyIbl BellecTBa: a) MO U3BECTHOMY
3JIEMEHTHOMY COCTaBYy, 0) MO MPOAYKTAaM €ro CrOpaHHus.
Ymers
® XapaKTepu30BaTh 3HAYEHHE U POJb OPraHMYEeCKOW XMMHUU B COBPEMEHHOM OOILECTBE, HCTOPHUIO
BO3HUKHOBEHHUS U PA3BUTHUSL OPTaHUYECKON XUMUHU;
® OmpenensiaTb H30MEphl IO CTPYKTYPHBIM (OpMyJaM, BaJCHTHOCTh XHUMHUYECKHX JIJIEMEHTOB;
3aMKChIBaTh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (DOPMYJIbI OPraHUYECKUX BEILIECTB;
®  XapaKTepu30BaTh MEXAaHU3M OOpPa30BaHUS U Pa3pbiBa KOBAJIEHTHON CBS3H.
e iaccu(UUIUPOBATh OPraHUYECKHE BEIIECTBA IO CTPOEHUIO YIIIEPOJHOTO CKENeTa U MO KPaTHOCTU
CBsI3€H, 10 (PYHKIIMOHAIBHBIM TPYIIIaM;
® [POU3BOJUTH PACUYETHI MO YCTAHOBICHUIO XUM. (JOPMYJIIbI OPraHUUYECKOTO COSTUHEHUSI.

Tema 2. [IpenesibHbIE YIJ1€BOAOPOAbI (aIKaHBI, WK napagunbl) ( 4yaca)
AJIKaHBIL. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI METaHa, SP°-THOpH M3ais opouTaneii aToma
yraepoaa. ['oMonorudeckuii psizi, HOMEHKJIaTypa U H30MEpHUsl YIJIEPOJHOro ckenera. Pu3nyecKkue CBOMCTBA
QJIKAHOB U MX 3aBHCUMOCTBH OT MOJIEKYJISIPHOW MacChl. XHMMHUYECKUE CBOMCTBA: FAJIOTEHUPOBAHUE (Ha MpUMepe
MeTaHa 1 9TaHa), TOPEHUE, TEPMUIECKUE ITPEeBpallieHus (Pa3ioKeHUEe, KPEKHHT, IETUAPUPOBAHNE, H30MEPU3AITHS).
Konsepcus merana. HaxoxxieHue B mpupoJie U MPUMEHEHUE AIKaHOB.
Huxnoankanbl. CTpoeHue, HoMeHKIaTypa U uzomepus. Haxoxnenue B npupose. [lomyuenune. Ouznueckue u
XUMHUYecKHe cBoMcTBa. [IpumeneHue.
Lemoncmpayuu
1. [Ipumepsl yraeBoIOPOAOB B Pa3HBIX arperaTHBIX COCTOSHUSX (MPOMaH-OyTaHOBas CMECh B 3a)KUTAJKE,
OeH3uH, napau, achaibT)
2. Cxema 00pa3oBaHUs KOBAJICHTHON CBSI3M B HEOPTaHMYECKHUX M OPTaHUYECKUX COCTUHEHUSIX.
3. llapocTrepkHEeBBIE 1 MACIITAOHBIE MOJIENIA MOJIEKYJI METaHa U IPYTHX YTJIEBOIOPOJIOB.
4. OnpenesneHue HaJM4YUs yriepoa U BOJAOPoAa B cocTaBe napaduHa 1o MpoayKTaM FOpeHHsl.
5. Buneoonsirsr: ['openne meTaHa, napaduHa B yCIIOBHSX U30bITKA U HEIOCTaTKa KUCIopoza. B3peIB cMec MeTaHa ¢
BO3/1yXoM. OTHOIIIEHHE MeTaHa K OPOMHOI BoJIE.
Jlabopamopnule onvimoi
N3roroBnenne mojeneil MOJIEKyJl yriIeBOAOPOIOB U ralOr€HOMPOU3BOIHbIX.
Perienvie 3a/1a4 Ha HaXOK/IEHHE MOJIEKYIISIPHOM (hOpMyJTbl Ta3000pa3HOTO YIIeeBOA0pOIa
B pe3ynbraTte uzyueHus TeMbl yyamecs JOHKHbI
3Harb

®  OMnpeJesieHNE MOHATHS «AJIKaHbD», UX OOLLYI0 (GOPMYITY, AIEKTPOHHYIO KOH(GHUTYpaIHio aToMa yriaepoaa B

OCHOBHOM U BO30Y)KJICHHOM COCTOSTHHH, CTPOCHHE MOJIEKYJbI MeTaHa (Sp3-THOpHIu3aiusi, BaJeHTHBINA
yTroJ1, TETpadpuuecKas MOJIeKya);




® ONpENENCHUE TMOHATUH <«TOMOJIOTH», <«TOMOJIOTHUECKUH DPAI», <«TOMOJIOTHUECKAs PA3HOCTHY,
romonoruueckuii psaa ITYB, nzomepuro (cTpykTypHas M30MepHsl YIIIEPOAHOIO CKEJleTa), HOMEHKIIATYpy
I1VB;
® HaxOXXICHHE B MPHUPOJIE, MOTYIYCHNUE U IPUMEHEHHE ATKaHOB, (PM3UYECKUE CBOMCTBA M OCHOBHBIC THITBI
pEaKLMi, XapaKTEpHbIE I AJIKAHOB,
® OIIPE/ICNICHUE TMOHATUS «UUKIOAIKaHbD, HUX OOIIyl0 (OpMyITy, T'OMOJOIMYECKHH pssl, M30MEpHIO,
HOMEHKJIaTypy, HAXOXKAECHHUE B IIPUPOJIE, (PU3. U XUM. CBOWCTBA, IIOJIy4E€HHUE U IPUMEHEHHUE.
Ymerb
®  HaxOAUTH ajlKaHbl cpenu Apyrux OB Ha ocHoBaHUM 001IEl (opMyIIbI;
XapaKTEpU30BATh CTPOCHUE MOJIEKYJIbI METAHA,;
3aIMCBIBATH MOJIEKYIISIPHBIE U CTPYKTYpHBIE popmyibl ITYB 1 ux uzomepoB, 1aBaTh UM Ha3BaHUS,
OIIPENIEIIATH TUIIBI PEAKLUM, XapaKTEPHBIX JUI AJIKAHOB, 3aIIMChIBATH CXEMbI PEaKLHA;
3aIMCBHIBATh MOJICKYJSIPHBIE W CTPYKTYpHBIE (DOPMYIbI LMKIOAIKAHOB M WX HW30MEPOB, JaBaTh UM
Ha3BaHUs, 3alIMChIBATh CXEMBI PEaKLHii;
e pelaTh 33/1a4M Ha YCTAHOBJIEHHE XUMUYECKOM (hopMyJIbl BEIIECTBA: a) [0 U3BECTHOM 001Iel Gopmyie u
MAaccOBOH JI0JI€ OJHOTO M3 3JIEMEHTOB, 0) 10 €ro peakMOHHOH CIOCOOHOCTH; BBIMOIHATh XUMHYECKHHA
SKCTIEpPUMEHT, coOmozas rpasmia Th.

Tema 3. HenpenenbHble yriieBOAOPOAbI (AJIKEHbI, AJIKaJHEHbI H AJKHHBI). (3 yaca)

DNEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYNbl JTHieHa, SP’-rubpuausanus opbutaneii aToma
yraepoaa. 6-CBsizu U m-CBA3U. ['oMosorudeckuil pan, Homenkiarypa. CTpykTypHast uzomepus (M30MepHst
YIJIEPOJHOIO CKEJIETa U MOJIOKEHUS IBOMHOM CBSA3M B MOJIEKYIE). 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX
CBOMCTB aJIKEHOB. XMMHUYECKHE CBOICTBA (HAa IPUMEpE 3TUJICHA): PEaKLUU IPUCOEeINHEHUs (THIPUPOBAHUE,
raJOreHUpOBaHuUE, I'MJIPOrajJOoreHupOBaHKe, THpaTalts), OKUCIEHUS (TOPEeHNe) U OJIMMEpU3alltu.
[IpombliieHHbIE U 1a00PaTOPHBIE METOABI MTOJIYYEHUS AJIKEHOB: JETUIPUPOBAHUE U TEPMUUYECKUIN KPEKUHT
aJIKAHOB U JIeTHIpaTalus CIIupTOB.

Aaxanuensbl. [lonsTie o nueHOBBIX yriaeBogoponax. byrammen-1,3 (auBuHMI) U 2-MeTmiOyTanueH-1,3
(u3ompen). Ilonydenue 1 XUMUYECKHE CBOMCTBA: peakIMK PUCOEAUHEHH U TouMepu3anuu. HarypanbHblii
U CUHTETHYECKME Kayuyku. Bynkanuzauus kayuyka. Pesuna. llpumeHeHune kaydyka M pPE3UHBI.
Pa6ots! C. B. JleGenena.

AJIKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYIIbl aneTuiaeHa. Sp-I'mbpuauzanust opOuranei
aroMa yriiepoza. ['omonoruyeckuit psit, “3oMepust 1 HOMEHKIATypa alnKrHOB. DU3IYecKHe U XUMUYECKHE CBOMCTBA (Ha
TprUMepe atieTisieHa). Peakiu npucoenvHeHys (TuIprupoBaHUE, TAIONeHUPOBaHKE, THPOralloreHUPOBaHNE, THIpaTallns ),
okucnenus (ropenue). IlomydyeHue arneruineHa KapOou HBIM U METAHOBBIM CIIOCOOAMH, €ro MPUMEHEHHE.
Lemoncmpayuu

1. IlTapocTepxHeBas U MacITaOHast MOJIEIH MOJIEKYJIbl ATUJICHA.

2. BuneoonwiThl. [TomydeHre STHIICHA U €70 CBOMCTBA: TOPCHHE, B3aUMOCHCTBHE C OPOMHOM BOJIOH.

3. OTHoIIEHNE KaydyKa 1 Pe3UHbl K OPraHUYECKUM PaCTBOPUTEIISM.

4. PaznoxeHue kaydyKka IIpy HarpeBaHWU U UCTIbITAHUE Ha HENPEAEIbHOCTh MPOAYKTOB Pa3IOKEHUS.

5. lllapocreprkHeBast 1 MaciuTaOHast MOJETH MOJIEKYJIbI AlleTUIICHA.

6. BuneoomnsrTel. [lonydyenune anernsieHa KapOUIHBIM CIIOCOOOM U €r0 CBOICTBA: TOpEHHE, B3aMMO/ICHCTBHE
¢ OpOMHOI1 BOJTOM.

B pe3ynbTare nuzydeHus: TeMbl ydaluecs 10KHbBI
3HaThH

® ONpeeNeHue «allKeHb», UX OO0IIylo (GopMymy, CTpOEHHUE MOJEKYN, HOMEHKIATYpPY, H30MEpHIO,
CHOCOOBI TOTYYEeHHU S, MPaBUIIO 3aiileBa;

e (¢usnueckue M XHUMHYECKHE CBOMCTBA aJKCHOB: pEaKIMU TMPUCOCAWHEHUS, OKHCIICHUS,
MTOJTMMEPH3AIINHN; OTIPEICIICHHS TTOHATUI: PEaKIusl TUAPUPOBAHMS, THIPATAIIMN, TaJOTEHUPOBAHUS,
TUAPOTAIOT€HUPOBAHMS, TOJUMEPU3ALUA, MOHOMEp, MOJMMEpP, CTPYKTYpPHOE 3BEHO, CTEIEHb
MOJIMMEPH3AIIMY; TPaBUIO MapKOBHUKOBA, KAaYECTBEHHBIC PEAKIMM Ha aJKEeHb, NMPUMEHEHHUE
AJIKCHOB;



YMmernb

(I)I/ISI/I‘ICCKI/IG n XUMHUYCCKHUC CBOﬁCTBa AJIKCHOB: peaKLII/II/I HpI/ICOeI[I/IHCHI/ISI, OKHCJICHHA,
HOHI/IMepI/I3aI_II/II/I; onpeneneHH;{ HOHHTHfI: peaKI_[I/IH FI/IIIpI/IpOBaHI/I}I, FI/I,Z[paTaLII/II/I, FaHOFeHI/IpOBaHI/IH,
TUAPOTAIOTCHUPOBAHMS, TMOJUMEPHU3AINA, MOHOMED, IOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEICHB
HOHI/IMepI/I3aI_II/II/I; HpaBI/IHO MapKOBHI/IKOBa; KAQ4YCCTBCHHEIC peaKL[I/II/I Ha aJIKCHBI, HpI/IMeHeHI/IC
AJIKCHOB;

XUMHUYCCKUEC CBOfICTBa AJIKaJuCHOB, HpI/IMCHeHI/Ie AJIKaAUCHOB, OHpeI[eJICHI/IC IIOHATU A <<Kay‘-IyKI/I» 148
HX MPEACTABUTENEH;

OTIpeJICIICHUE «aJIKaJMCHBI», OOy (HOpMYJy, CTPOCHHE MOJIEKYN, KiIacCHU(pUKAIUIO, U30MEPHUIO,
HOMEHKJIaTypy, GU3UYECKHNE CBOMCTBA, MTOTYUCHUE AJIKANCHOB;

OTpE/ICTICHUE «AIKUHBD, OOIIYI0 (QOpMyIy, CTPOCHHE MOJEKYJ, H30MEPHUI0, HOMEHKIATYPY,
(bU3MYEeCKre CBONCTBA, CITIOCOOBI TOJYYCHUSI AJIKMHOB,;

XUMHUYCCKUEC CBOﬁCTBa AJIKUHOB: peaKHI/II/I HpI/ICOCI[I/IHeHI/ISI (I‘aJIOI‘eHI/IpOBaHI/Ie,
TUIpOTaJIoreHUpOBaHue, TuipupoBaHue, ruaparanus (peakuuss KydepoBa), u3zomepusaunuu,
TPUMEPHU3AINH alleTHIICHA B O€H30J1, peaKI[UU OKUCIICHHS, KaYECTBEHHYIO PEAKIINIO Ha aJTKUHBI.

COCTABIISITh MOJICKYJISIPHBIC M CTPYKTYPHBIC POPMYJIBI AIKCHOB ¥ UX H30MEPOB U JIaBaTh UM Ha3BaHUS,
3aIMCBIBATH CXEMbI PEAKIUH MOTyYCHHUS,

3aIlIUChIBATh CXCMBbI peaKHHfI, OTpaXaromuXx XUM. CBOICTBa AJIKCHOB, OIIPCACIIATD TUIT PCAKIIUU
3aMUChIBaTh CTPYKTYPHBIE (POPMYIJIBI HM30MEPOB, OMPENEIATh BHJ HM30MEpPUHU, JaBaTh Ha3BaHUS
COEAMHEHUH 10 CTPYKTYPHBIM (POpPMYyJIaM, 3aIHChIBATh CXEMBI PEAKIIUN TOTYICHUS;

3aIMCBIBATh CXEMbI PEAKIIUH, OTPAYKAIOIINX XUM. CBOWCTBA AJIKAIUCHOB, XapaKTEPU30BaTh COCTaB U
CBOWCTBA Kay4YyKOB;

3aIlIUChIBATh CXEMBbI peaKHI/IfI IMOJIYYCHHA AJIKWHOB, ONPCACIIATH UX THII, 3alIMChIBATL CTPYKTYPHBIC
(bopMyIIbl HF30MEPOB M HA3bIBATh UX;

3aIlIUChIBATh CXCMBbI peaKHHfI, OTpaXaromuXx XHUM. CBOIICTBa AJIKMHOB, OIIPECACIIATH THUII PCAKIINU,
pemiaTh 3a/1a4u Ha YCTaHOBJICHUE XUMUYECKOHM (DOpMYJIBI BELIIECTBA: a) M0 M3BECTHOM 00111eH hopmyre
¥ MacCOBOM JI0JI€ OJTHOTO U3 3JIEMEHTOB, 0) M0 €ro PEaKIMOHHON CIIOCOOHOCTH;

BBINOJIHATh XUMUYECKUH SKCIIEPUMEHT, coOuroas npaswia Th.

Tema 4. ApoMaTHYeCKHe YIJIeBOAOPO/bI (apeHbl). (2 yaca)
CocTtaB M cTpoeHHE apeHOB Ha mpumepe OeH3ona. Du3nMyeckue CBOWMCTBAa OEH3051a, €r0 TOKCHYHOCTD.

XuMHu4

€CKHE CBOMCTBA: peakUWu 3aMelleHHus (HUTpPOBAaHUE, TaJIOT€HUPOBAHUE), IMPUCOCTUHEHUS

(rugpupoBaHHe, XJIOpUpOBaHue), ropeHus. [loayyenne u npuMeHeHne 6eH3ona.
I'eneTnueckas B3aMMOCBS3b YIIIEBOAOPOIOB.
[Hemoncmpayuu

1. CtpykTypHBI€ (OPMYIIBI MOJIEKYJIBI O€H301a.
2. BuneoonsiTel «CBolicTBa O€H30171a».

B PE3YyIbTAaTC U3YUCHUA TEMbI YUAIIIUCCA TOJIKHBI

3HaTh
[ ]

[ ]
YMmerhb
[ ]

OIIpEeZICIICHUE MOHATUI: apoMaThuueckue Y B, apomaTrieckast CBs3b;

CTPOEHHUE MOJIEKYJIbI O€H30J1a, Ha3BaHUs U (OPMYJIbI BaKHEHIIUX TOMOJIOTOB O€H301a, H30MEPHIO,
HOMEHKJIATYpY, COCOOBI MOJTyYSHHS;

¢u3nyeckre U XMMHUYEeCKHe CBOWCTBA, MpUMeHeHue OeH30a U €ro TOMOJIOTOB.

ONPEIENATh TUIl XUM. PEaKLMH, XapaKTepU30BaTh CTPOCHUE U CBOMCTBA BEIIECTBA;

ONpeAENATh XapakTep B3aUMHOIO BIUSHUS aTOMOB B MOJEKYyJaX, OOBICHATH 3aBHCHUMOCTh
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COEIMHEHUI OT CTPOSHUSI UX MOJIEKYJI;

ONpPENENATh MPUHAMIECKHOCTh BELIECTB K OIPEACICHHOMY KJIAcCy OPraHUYECKUX COEIUHEHUN;
3aIUCBIBATh CXEMBI XMM. PEAKIUH, JIEKAIUX B OCHOBE LIETIOYKHU IIPEBPALLICHU.

Tema 5. IIpupoaHbie HCTOYHHKH YIJIEBOI0OPOAOB. (2 yaca)



[TpupoaHbIii ¥ NOMYTHBIA HEPTSIHOM raspl, UX COCTaB W NMPUMEHEHUE B KayeCTBE MCTOYHUKA DHEPTUU H
XUMHUYECKOTO ChIphs. HedTh, ee coctaB u cBoiicTBa. [IpoaykTsl dhpakumnonHo# neperonku HegTu. Kpekunr
HedTenpoaykToB. OKTaHOBOE YMciIo OeH3uHOB. OXpaHa OKpYXKarolled cpeabl npu HedrenepepaboTke U
TPaHCIIOPTUPOBKE HEPTEIPOLYKTOB.

Lemoncmpayuu

1. Komneknusa «HedTh 1 IpoayKTHI €€ mepepadoTKh».

2. Komnekuus «KaMeHHBIH yTroyib U IPOIYKTHI €r0 IepepadOTKM».

Jlabopamopnvie onvimuol

OszHakoMJyIeHHE ¢ 00pa3aMu MPOAYKTOB HeTernepepadboTKN U KOKCOBAHUSI KAMEHHOTO YTJISL.

Pacuemmnvie 3adauu

Pemienue 3aau Ha yCTaHOBIICHHE XUMHUECKOM (POPMYJIIBI COSAMHEHUS IO U3BECTHOMY AJIEMEHTHOMY COCTaBY
U TI0 MIPOJYKTaM CrOpaHusl.

B pesynbpTaTe nu3ydeHus: TEMbI yJaIuecs T0KHBI
3HaTh
® TIPUPOAHBIC HCTOYHHMKH YTIEBOJIOPOJIOB, UX COCTAB, MECTOPOXKIACHUS, TPOMBIIINICHHYIO ITepepaboTKy
Y IPOAYKTHI IepepadOTKH.
YmMmeThb
® 3aHCHIBATh CXEMbI PEAKIIH;
e pelaTh pacuyeTHHIC 331a4H.

Paznen 2 Kucnopozconepxkaiue opranuueckue coequaenus (13 yacon)

Tema 6. CiupTsbl 1 deHobI. (4 yaca)

@OyHKIMOHANBHAS TPYIIa, KiIacCu()UKALUs: OJJHOATOMHBIE 1 MHOTOATOMHBIE CITHPTHI.

IIpeneabHbie oqHOaTOMHBIE cIUPTHI. HOMEHKIaTypa, n3omepus U cTpoeHue cnupToB. BonopoaHas cBsA3b
MEXy MOJICKYJIaMU U €€ BIUSHHE Ha (PU3MYECKUE CBOWCTBA CHUPTOB. XMMUYECKHE CBOICTBA CIIUPTOB (Ha
IIpUMepe METaHoJa W 3TaHOJa): 3aMelIeHHWEe aToMa BOAOPOAA B THIPOKCUIBHOHM TIpyIe, 3aMelleHue
TUIPOKCWIBHOM Tpymnbl, okucieHue. KauecTBeHHas peakuus Ha cnupThl. [lodydeHue M mpUMEHEHHE
CIHUPTOB, PU3UOIOIMUYECKOE ACHCTBHE HA OPraHU3M YeJlOBeKa.

MHoroaroMHble CHMPTHI: 3TUICHIIIMKOIb U TIUIEpUH. TOKCHMYHOCTH ATHIEHINIHUKOIS. OCOOEHHOCTH
XMMHUYECKHUX CBOMCTB U MPAKTHUECKOE UCIIOJIb30BAHNE MHOTOAaTOMHBIX CIMPTOB. KauecTBeHHas peakiusl.
®enoasl. [lomydyenue, pusnyeckne U XMMUYECKHE CBOICTBA (eHoma. Peakiuu ¢ ydacTeM TUAPOKCHIBHOM
IpyNIibl U OEH30JIBHOTO KOJIblIA, Ka4eCTBEHHasl peakiys Ha (eHosi. Ero mpombllUIeHHOE HCHOJIb30BaHUE.
HelictBue (eHona Ha kuBble oOpraHu3Mbl. OXpaHa OKpYXKaromled cpeabl OT TPOMBIIIIEHHBIX OTXO/IOB,
coziepkaiux (eHout.

Lemoncmpayuu

1.PacTBOpHMOCTB CIIUPTOB B BOJIE.

2. XVAMHYECKUE CBOMCTBA CITUPTOB: TOPEHUE, B3aUMO/ICHCTBHE C HATPUEM U JJUXPOMATOM HATPHS B KUCIOTHOM
cpere.

3.PacTBoprMOCTh (heHOTNIA B BOJIE TIPH OOBIYHOI TeMIepaType U MPU HarpeBaHHH.

4.BorTecHenue (heHoma U3 peHonssTa HaTpUs YroNbHOM KHCIOTOM.

5.KauecTBennas peakuus Ha GpeHOI.

Jlabopamopnule onvimoi

PacTBopeHue rnunepuna B Bojie U peakius ero ¢ ruapokcunom menu (1I).

B3aumoneiictBue (eHoNa ¢ OpOMHOI BO/IOM U pPaCTBOPOM THIPOKCHIA HATPHSL.

B pe3ynbraTte uzyueHus TeMbl yyamecs JOHKHbI
3HaThL
e OmpeleneHne TOHITHH «CIUPTHD), «(PYHKIIMOHATBHAS TPYIINAY, «BOJOPOIHAS CBSA3bY, «apOMATHYECKUE
CIUPTHDY, «EHOIBI;
e 00y hopMyITy OTHOATOMHBIX MPEIETEHBIX CITUPTOB, CTPOSHUE MOJIEKYII, U30MEPHIO, HOMEHKJIATYPY;
®  CIOCOOBI TOYYEHHs] METAHOJIA M ATaHOJa, ()M3. U XUM. CBOMCTBA MPENEIBbHBIX OJHOATOMHBIX CITHPTOB,
MIPUMEHEHHE;



e 00mIyI0 hopMyITy, HOMEHKIIATYPY JHOJIOB ¥ TPUOJIOB; (DU3UYECKHIE M XUMHUYECKUE CBONCTBA, IPUMECHEHHE
STUJICHTJIMKOIIS U TIIMIEPHHA; KAYECTBEHHYIO PEaKIIMI0 HA MHOTOATOMHBIE CITUPTHI;

e (pusnyeckue U XMMUUECKHE CBOMCTBA (heHOIIa, KAUECTBEHHbIE peakliu Ha (peHOI, TPUMEHEHHE.

YMmerb

®  XapaKTepu3oBaTh 00pPa3OBAHUE BOJOPOIHOM CBS3M MEXKIY MOJEKYJIaMd M €€ BIUSHUE Ha (DPU3HMUYECKHE
CBONCTBA CIIUPTOB;

® 3aMHUCHIBATH CXEMBl PEAKIMH, OTPAXKAIOLIMX XHM. CBOWCTBA M IMOJYYEHHE MPEAENbHBIX OJHOATOMHBIX
CIIUPTOB;

® 3aMHUCHIBATH CXEMbI PEAKIMi C Y4aCTHUEM MHOTOATOMHBIX CITUPTOB, XapaKTepPU30BaTh STHJICHIIIUKOIb U
TJIULIEPUH;

® TpeICTaBHUTENeH apOMAaTUUECKUX CITUPTOB U (DEHOJIOB,;

®  CTpPOCHHE MOJIEKYIIbI (peHOIIa, TTONyUeHHE,

®  3aMUCHIBATH MOJICKYJISIPHBIC U CTPYKTYPHBIC (hOpMYIIbI (DEHOJIOB U QpOMATHIECKUX CIIUPTOB U JaBaTh UM
Ha3BaHUS;

e OOBSICHATH XMMHUECKHE CBOWMCTBA (DEHOJIA C TOUKU 3PEHHS B3aHMMHOIO BIHMSHUS aTOMOB B MOJIEKYIIE,
3aMUChIBATH CXEMbI PEaKIIHUil.

Tema 7. Auberuabl, KeTOHbI U KAPOOHOBbIE KHCJIOTHI. (5 4acoB)

CocraB, ob6mas (opmyiia, HOMEHKJIATypa U HU30MepUsi. DIEKTPOHHOE CTPOCHHUE KapOOHUIIBHOW TPYIIIHI,
0COOCHHOCTH [BOIHOW cBsi3u. Du3nueckre U XUMUYECKHE CBOHCTBa (HAa MpPUMEPE YKCYCHOTO WIIU
MYpPaBBHHOTO aJbJICTHIA): PEAKIIUU TPUCOCTUMHCHHUS, OKUCIICHHUS, ITOJIMMepH3aui. KauecTBeHHbIC peaKInu
Ha anbJAeruabl. AlleTanpaeru 1 GopMaibAerua: MOTydeHHe U IpUMeHeHHe. J[eficTBUE allb/Ieru/10B Ha JKUBbIE
OpPTraHHU3MBI.

Kap6onoBbie kuciaorbl. Knaccudukanus kapOOHOBBIX KUCIOT: MpeaeTbHble, HEeNpeIelbHbIe; HU3IINE
W BBICIINE KHUCIOTBHL. [ OMOJIOTMYECKHU psI TMpenelbHBIX OJHOOCHOBHBIX KHCIOT. HomeHkmaTypa,
M30MEPUsl, CTPOCHUE KapOOKCHIIbHOM rpynmbl. PU3NYECKHE U XUMUYECKIE CBOMCTBA: B3aUMOJCHCTBUE
C MeTaJlJlaMH, OCHOBAHHSIMHU, OCHOBHBIMH U aM(pOTEPHBIMU OKCHIAMU, COJSIMH, CIUPTAMH; PEAKIUU C
y4acTUEM YTJIEBOJOPOJHOTO paJuKaa.

Oco0eHHOCTH CTPOCHUS B CBOMCTB MYpPaBbUHOM KUCIOTHI. [loydeHre u MpuMEeHEeHnEe KapOOHOBBIX KUCIIOT.
CpaBHeHHE CBOWCTB HEOPTAaHUUYECKUX M OPTaHUYECKUX KUCTOT.
Lemoncmpavyuu

1.Monenu MOJIeKya MeTaHamsl ¥ dTaHaJs.

2.B3aumoelicTBue ¢GopManbaeruaa ¢ aMMHAYHBIM PAacTBOPOM OKCHAA cepedpa (peakius cepeOpsHOro
3epKaay).

3.00pa31pl pa3IMIHBIX KAPOOHOBBIX KHCIIOT.

4.0OTHo1IeHHEe KapOOHOBBIX KUCIIOT K BOJIE.

5.KauecTBeHHas peakiusi HA MypaBbUHYIO KHUCIIOTY.

JlabopamopHvie onvimol

[Tosrydenue 3TaHas OKUCICHUEM 3TaHOJIA.

Oxucnenrie MeTaHas (ITaHATS).

Ipaxmuueckas paboma

Pemenne skcriepuMeHTANBHBIX 337124 HA PacliO3HABAHUE OPTaHUYECKUX BEIECTB.

B pe3ynbpTrare uzydeHust TeMbl yyaliuecs J0KHbBI
3HaThH
® OmpeeNeHne MOHATUN «albJIETHIbI», «KETOHBI», 00IIHe (HOPMYIIbI, BaXHEHIINX MpEACTaBUTEICH,
HOMEHKJIATYPY, U30MEPHI0, CIIOCOOBI MOTYYCHHUS;
e (u3HUECKUE U XUMUYECKHE CBOMCTBA aJIbJCTU/IOB M KETOHOB, KAUECTBEHHBIC PEAKIIMH HA aJIbJACTU/IbI,
MIPUMEHCHHE;
® OmpeJeNeHne MOHATUS «KapOOHOBBIE KUCIOTHI», 00IYI0 (hOPMYITY, HOMEHKIATYPY, KJIacCU(UKAIIHIO,
BOKHEUININX TPEJACTaBUTENCH, WX (PHU3WYECKHE CBONCTBA; W30MEPHUIO, TOJYUYCHHE MPEAeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT;
® XHWMHYECKHE CBOMCTBA OJTHOOCHOBHBIX MPECITHHBIX KAPOOHOBBIX KHCIIOT;
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® Ha3BaHUs, MOJICKYJSIpPHBIE U CTPYKTYpHbIE (OPMYJbl aKpHJIOBOW, METaKpHUJIOBOM, CTEapHHOBOMH,

OJICMHOBOM, JINHOJICBOW KHCIIOT, UX (PU3UYECKUE U XMMUYECKHE CBOWCTBA, IPUMEHEHHE.
YMmerb

®  3aMUCHIBATh MOJIEKYJISIPHBIC M CTPYKTYpHBIE (POPMYIIBI AJIBJIETHAOB U KETOHOB, HX U30MEPOB, 1aBaTh
Ha3BaHUs, 3alIMCBIBATh CXEMbI PEAKLIUN [TOTYYCHUS;

® XapakTepu30BaTh (PU3UUYECKUE U XUMHUECKUE CBOWCTBA abJETUOB U KETOHOB; 3alIUChIBATH CXEMBbI
peaKIuii;

® 3aMUCHIBaTh CTPYKTYpHbIE (OpPMYNIbl KapOOHOBBIX KHCJIOT, Ha3blBaTh WX, XapaKTEPH30BATh
¢bu3nyeckue CBONCTBA;

®  3aMUCHIBATh CXEMBI PEAKIUi MOTyYSHHS TPEACIIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT;

® XapaKTepu30BaThb XMM. CBOMCTBA OJTHOOCHOBHBIX MPEIEIbHBIX KAPOOHOBBIX KHCIIOT B CBETE YUEHUS O
B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIE;

®  3aIUCBIBATh CTPYKTYpPHBIE (OPMYJIbI HENIPEAECIbHBIX KAPOOHOBBIX KUCIIOT;

® 3anKCHIBaTh CXEMbl PEaKLUUM, XapaKTEPU3YIOUIMX XMMHYECKHE CBOMCTBA U TI'€HETUYECKYIO CBS3b
KapOOHOBBIX KUCIIOT € IPYTHMH KJ1acCaMH OpPraHMYECKHX COEAMHEHUH.

® [IPOBOJUTH XUM. 3KCIIEPUMEHT, coOo1as npasuia Th;

® pacrno3HaBaTh OPraHUYECKHE BELECTBA 10 UX (PU3NUECKUM U XMMHYECKUM CBONCTBaM.

Tema 8. Ciioxknble 3¢upsbl. ZKupbl. YrieBoasl. (4 yaca)

Caoxuble 3¢upsnl. CocrtaB, HOMeHKIarypa. Peakuus stepuduxanmu. ['maponus crnoxHbIX 3(UPOB.
[Tpumeps! cI0XKHBIX 3UPOB, UX (PU3HUECKHE CBOMCTBA, pAaCIPOCTPaHEHHE B IPUPOE U IPUMEHEHHE.
Kupspl. CoctaB u crpoenue. Kupel B mpupone, WX CBOMCTBAa. ['MApONM3 U THIPUPOBAHUE KUPOB B
npoMbllIeHHOCTH. [IpeBpaiienus xupoB B opranusme. [lumieBas EHHOCTh >KMPOB M MPOIYKTOB Ha UX
OCHOBE.

Mpbiia — conu BbICIIMX KapOOHOBBIX KHCIOT. CocTaB, mojiyueHue M cBoilcTBa Mbuia. CHHTETHYECKHE
mororue cpenctsa (CMC), ocobeHHOCTH WX CBOMCTB. 3amiuTa npupoasl ot 3arpsasHerus CMC.

YraeBoabl. ['moko3a. Ctpoerne Mosnekyisl (anpaeruanas Gopma). GuU3ndecKkne M XUMUYECKHUE CBOWCTBA
TIII0KO3bL. Peakinu ¢ yuacTuem albIeruIHON U TUAPOKCUIIBHBIX Tpym, OpokeHue. [IpupoaHbie HCTOUHUKH
U crocoObl NOyYyeHHUs INIIOKO3bl. buosornueckas posib U npuMeHeHue. Opykro3a Kak U30MEpP IJIFOKO3bI.
CocraB, cTpoeHue, HaX0KJEHUE B IPUPOE, OMOIOrHYecKast poib.

Caxapo3za. CocTaB, pU3nUecKue CBOWCTBA U HAaXOXKJEHHE B MpUpoje. XUMUYECKHE CBOMCTBA, MOJIy4eHUE U
IIpUMEHEHHE caxapo3bl. buonornyeckoe 3HaueHue.

Kpaxman — npupoansiii nonumep. CoctaB, pU3nuecKkre CBOWCTBA M HAXOXJAEHHUE B MPUPOLE.
XHWMHUYECKHE CBOWCTBA, NMOJYYEeHHE M NpUMeHeHue. lIpeBpamieHus mumeBOro Kpaxmalia B
opraHusme. ' TMKOTreH, poJib B OPraHU3Me 4eJIOBEKa U )KUBOTHBIX.

Henntonoza — mnpupoanbsii monumep. CTpoeHUEe W CBOWCTBA IE€JJIOJ03bI B CPaBHEHUHU C
kpaxmaioMm. HaxoxaeHue B mnpupojae, OuoJoruyeckas pojib, MOJydeHHE U MPHUMEHEHUE
L[EJIJTF0JI03 bl
Lemoncmpayuu

1.Peakuust «cepeOpsHOTo 3epKaia» Ha IPUMEPE TIIFOKO3BI.

2.B3aumoneiicTBue roko3bl ¢ ruapokcuioM Mean(Il) mpu oObIUHBIX YCIOBHUSX M IIPU HAIPEBaHUU.
3.0THomIeHne caxapossbl kK ruapokcury meau(Il) u mpu HarpeBanum.

4.T'unponus caxaposbl.

5.I'unponus nemnono3sl U KpaxMadia.

6.B3anmMoneiicTBre kKpaxmaia ¢ HOJIOM

Jlabopamopnvie onvimwl

PacTBOpHMOCTB JXHPOB, JOKA3aTEIBCTBO UX HENPEAEIBHOIO XapaKTepa, OMBIIIEHHE KUPOB.

CpaBHeHHE CBOMCTB MblJIa M CHHTETUYECKHX MOIOIIHX CPECTB.

BiaumopeiictBue riroko3sl ¢ ruapokcuaoM meau (I1) u okcunom cepedpa (I).

B3anmopeiicTBre caxapo3sl ¢ THAPOKCHIOM KaJIbLIHS.

B3aumozelicTBue kpaxmaia ¢ H0JI0M, THAPOIIN3 KpaxMmaa.

O3HakoMJIeHHEe ¢ 00pa3laMy MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IIpakmuyeckaa paboma
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Pemenue SKCIICPUMCHTAJILHBIX 3a/1a4 Ha MOJYYCHHUC U paCIIO3HABAHHUEC OPraHUYCCKHUX BCIICCTB.
Pacuemmnuvie 3a0auu

Pemenue 3a1a4 Ha yCTaHOBJIEHHE XUMHUYECKOW (OpMyIbl BeliecTBa: a) MO W3BECTHOU oOmiel Gopmyse u
MacCOBOH J0JI€ OJTHOTO U3 3JIEMEHTOB, 0) 10 €ro PEaKIMOHHON CITIOCOOHOCTH.

B PE3YIbTATC U3YUCHUA TEMBI YUallIUCCA TOJIKHBI

3HaTh

YMmernb

orpejesieHue, ooy GopMyiry, HOMEHKIATYPY, U30MEPUI0, PU3NUECKUE U XUMHUECKUE CBOICTBA,
MOJTyYeHUE, IPUMEHEHHUE CI0XKHBIX F(PHPOB;

OTpeJIeJIeHUE TIOHATHS <OKHPBD», 00IIyI0 GopMyry, Kilaccu(pukanuio, GU3NIeCKUe U XUMHUYECKHUE
CBOMCTBA (TMAPUPOBAHUE, THIPATAIMS, IETIOYHON THAPOIIH3);

coiictBa Mbuta u CMC.

KJIacCU(UKALIUIO YTJIEBOJOB, COCTAB, CTPOCHNUE MOJIEKYJI IUIFOKO3bI, PUOO03bI, 1€30KCUPUO03bI, UMETh
MpeJCTaBICHUE 00 ONTHYECKOW U30MEPHH;

HaxoXJCHUE B MpUpone, (u3MuecKkue M XMMUYECKHE CBOWCTBA TIJIIOKO3bl, €€ IOJIy4Ye€HUE HU
IIPUMEHECHHUE;

COCTaB U CTPOCHHUE BAXHEHUIINX JAUCAXapHUIOB, GU3NIECKHE U XUMHUYECKUE CBOMCTBA, MOJIyYCHHE U
MIPUMEHEHHE Caxapo3bl;

COCTaB U CTPOEHHUE Kpaxmaja, (U3MYecKHe M XUMHUYECKHE CBOICTBA, MOJY4YEHHUE U IPUMEHEHHE,
OIIpeJIeJIEHUE MOHATUS «PEAKIMS TOJTUKOHICHCALUN;

CTPOCHHE MOJIEKYJ, HAaXOXJCHUE B MPUPOJE, MOJyueHHe, (pu3muecKkue m XUMHYECKHE CBOWCTBA,
MIPUMEHEHHE IEJUTIONIO3B], TOHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX;

3aMKChIBaTh CTPYKTYpPHBIE (OPMYIBI CIOXKHBIX 3(UPOB, HA3BIBATH UX, U300pakaTb CTPYKTYPHbBIE
(GbopMyIbl U30MEPOB, XapaKTepU30BaTh (PU3NYECKHE U XMMHUUYECKHUE CBOWMCTBA, 3alHCHIBATH CXEMbI
peaKuurii MOJy4eHUsI U XUMHUYECKUX CBOMCTB;

XapaKkTepu30BaTh CBOMCTBA XUPOB, Mbl1a 1 CMC.

3aIMCHIBATH JIMHEHHBIC U ITUKINYECKHE (DOPMBI MOJICKYJI TIIFOKO3bI, pUOO03BI U JI€30KCHPUOO3HI.
XapaKTepPHU30BaTh CBOMCTBA TIFOKO3bI KaK albAErUA0CIUPTA;

Ha3bIBaTh BEIIECTBA M 3aIlUCHIBATh UX CTPYKTYpPHBIE (POPMYIIBI, XapaKTepu3oBaTh (QU3UUYECKUE U
XMMHYECKHE CBOMCTBA, MOJYYCHUE U TIPUMEHEHUE;

MIPOBOANTH XUM. SKCIIEPUMEHT, cobOmtoaas npasuia Th;

pacrio3HaBaTh OPraHUYECKHE BELIECTBA M0 UX (GU3NUYECKUM U XMMHUECKUM CBOWMCTBAM; 3alMChIBAThH
CXEMBI PEaKLIUM.

Paznen 3. AzoTconepxamue oprannyeckue coeanHenus (4 gaca)

Tema 9. AMMHBI M aMUHOKHCJIOTHI (2 yaca)

Amunbl. CocTaB, CTpo€HUE MOJIEKYJ, HOMeHKIaTypa. CtpoeHne amuHorpynnsl. usndeckre 1 XUMHYECKUE
CBOMCTBAa. AMUHBI KaK OpraHU4eCKHe OCHOBAHUS: B3aUMOJICHCTBHE € BOJIOM U KMCIOTaMHU. [ 'opeHrne aMHHOB.
ITonyyenue u npuMeHEHUE.

AMuHokuca0Tbl. HoMeHkiiaTypa, nzomepusi, noiaydeHue U (u3nueckue CBOWCTBA. AMHHOKHMCIOTHI Kak
amQoTepHble opraHudeckue coenuHenus. Ilentuanas cBs3b. buonorndyeckoe 3HaueHHE AMHMHOKHCIIOT
(3aMeHUMbIE U HE3aMEHUMBbIE KUCIO0ThI). OOIacTH MPpUMEHEHUS] aMUHOKHCIIOT.

Lemoncmpayuu

1. CroiicTBa METHIIaMUHA: TOPEHUE, B3AMMOJICHCTBHE C BOJIOW M KUCIIOTAMH.

2. O0pa31pl aMIHOKHCIIOT.

3.Jloka3aTebcTBO HAIMYHS (DYHKIIMOHATBHBIX TPYII B MOJICKYJIaX aMHHOKHCJIOT.
B pe3ynbrare n3ydeHus: TeMbl yHaliuecs JT0IKHbI

3HaTh
[ ]

OIIPCACIICHUC KJIaCCa «aMHUHBI», KJ'IaCCI/I(bI/IKaI_[I/IIO, HOMCHKIJIAaTypy, U3OMCPUIO, (I)I/ISI/I‘{CCKI/IC CBOI‘;ICTBa,
CITOCOOBI MOJIYYCHHS aMHUHOB;,
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® XUMHYECKHE CBOMCTBA aMMHOB KaK OPraHUYECKUX OCHOBAHMM, KAUECTBEHHYIO PEAKIIUIO Ha AMUHBL;

® ONpEleNEeHUA TOHATUH «AMMHOKHUCIOTBI», «IENTHIHAS CBA3bY», «IOJUIENTHI», «PEaKIus
TIOJIMKOHICHCALIMI», HOMEHKIaTypy, uzomepuio AK; cBoiictBa AK kak opraHudeckux am(poTepHBIX
coeauHeHui, nonyyenue AK, ux sHadueHue;

Ymernb

®  3aIUCBIBATh CTPYKTYPHBbIE (POPMYJIIBI IPEACTABUTENIEH AMUHOB, Ha3bIBAaTh UX, COCTABIATh U HAXOAUTh
CTPYKTYpHBIE (DOPMYJIBI M30MEPHBIX AMHHOB, XapaKTepu30BaTh (PU3MUECKUE CBOWCTBA aMMHOB U
3aMMChIBATh CXEMbI pEaKLUi OTyYEHHUS;

® OIpeneNiATh XapakTep B3aUMHOIO BIMSHUS aTOMOB B MOJIEKYJE, XapaKT€pPH30BaThb CTPOCHUE U
CBOMCTBAa aMUHOB, 3aIIMCBIBATh CXEMbI PEAKIIMN C UX YUACTUEM;

® HAa3bIBATh BEILECTBA 10 TPUBHAIBHON M MEXyHAPOAHON HOMEHKIIATYPE;

® XapaKTepu30BaTh CTPOCHUE U CBOICTBAa OPraHUYECKUX COCTUHEHUH;

e OOBACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS;

® XapaKTepu30BaTh CTPOCHUE U CBOMCTBA M3yUEHHBIX COCAMHEHUI];

® OMNpeneNiaTh NPUHAIIEKHOCTh BEIIECTB K PA3JIMYHBIM KJAaccaM OPraHUYEeCKUX COEIMHEHMH;
IIPOBOJIUTh XMMMUYECKHM SKCIIEPUMEHT 0 PACIIO3HABAHUIO BAXKHEHIIIMX OPraHMYECKUX BEIIECTB;

®  3aMUCHIBATh CTPYKTYPHBIE POPMYIIBI TETEPOLUKINUECKUX COCTMHECHUH;

®  XapaKTepu30BaThb HYKJIECHMHOBbIE KUCIOThI, UX OMOJIOIHUYECKYIO POJb;

® 3alUCBIBaTh CXEMbl PEAKLMH, XapaKTEpU3YIOIIUX XMMHUYECKHE CBONCTBA, CIIOCOOBI IMOJIyYeHUs,
TEHETHUYECKYIO CBSI3b MEX/1Y KJIaCCaMU OPIaHUYECKUX COeIMHEHHH.

Tema 10. besiku 2 yaca
benku xak mpupomnbie monuMmepbl. CocTaB U cTpoeHHne 0enkoB. Pu3nMveckne U XUMHUYECKHE CBOWCTBA
OenKoB, KadecTBEHHbIC (LIBETHbIE) peakiuu Ha Oenku. [IpeBpamieHue OENKOB MUIMM B OpraHU3ME.
buonoruueckue GpyHKIMN OEIKOB.
[TonsiTre 06 a30TCoAEPKAIINX METEPOLIMKINYECKUX COSTUHEHUSX.
HykieMHOBBIE KHUCIIOTHI.
XuMUS U 30POBBE UETOBEKA.
Jlemoncmpayuu
1. PactBOpeHHe GETKOB B BOJE.
2. Jlenaryparus O€JIKOB IpU HarpeBaHUH, MO ACUCTBUEM KHUCIIOT M COJIEH TSIKEIBIX METAIJIOB.
Jlabopamophvie onvimol
[IBeTHBIE peaknuu HA OENKH.
Pacuemmnvie 3adauu
Pemenue 3a1a4 Ha ycTaHOBIIEHHE XMMHUUYECKOW (POPMYIIBI BEIIECTBA: a) MO MU3BECTHOM oOIIel dhopmyrne u
MaccOBOM J10J1€ OJTHOTO U3 HJIEMEHTOB, 0) M0 €ro peakKIMOHHONW CIIOCOOHOCTH

B pesynbprare n3y4eHus TEMbI y4allMecs TOKHBI
3HaTh
® CTpOEHHE U KJaccu(uKaluio OETKOB, XMMHUYECKHE CBOMCTBAa OENKOB (JeHaTypaius, TUApPOJIU3,
KayeCTBEHHbIE pPeaKIuH, FTOPEHNE), OMOJIOTUYECKYIO POJIb;
® OIpEJCICHUE IMOHATUSA «TETEPOLMKINYECKUE COCAUHEHUs», IMPEACTaBUTENEH, UX CTPYKTYPHBIE
(GbopMyIibl, CBONCTBA;
® T[IOHATHE O HYKIEHUHOBBIX KHCIIOTaX, HYKJICOTHJIAX, NMUPUMUIUHOBBIX U IIyPUHOBBIX a30THCTBIX
OCHOBaHUsX, 6nonornyeckyto poss JJHK u PHK;
e uMeTh oOlIee MpeAcTaBIeHUE O JIEKApCTBaX Kak XMMHOTEPAIeBTUYECKUX MpernapaTax;
®  OT/ENbHBIE IPYIIIHI JIEKAPCTB, CIOCOOBI 0€30M1aCHOr0 MPUMEHEHUS JIEKAPCTB.
YMmernb
® Ha3bpIBaTh BEIIECTBA [10 TPUBUAIBHON M MEXIYHAPOJIHON HOMEHKIATYPE;
XapaKTEpU30BaTh CTPOCHHUE U CBOMCTBA OPIraHUYECKUX COCUHEHN;
OOBSACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;
XapaKTEpPU30BaTh CTPOCHHUE U CBOWCTBA N3YUYECHHBIX COCIMHECHHUI;
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® ONpEeAeNsITh NPUHAMIEKHOCTh BEHIECTB K pa3JIMYHBIM KJAcCaM OPraHUYECKUX COEIUHEHUN;
MPOBOJIUTHh XUMUYECKUM 3KCIIEPUMEHT MO PACIO3HABAHUIO BAKHEUIIINX OPraHUYECKUX BEIIECTB;

®  3aMKCHIBATh CTPYKTYpPHBIE (DOPMYIIBI TETEPOLIUKINYECKUX COCAMHEHUN;

®  XapaKTepU30BaTh HYKJIEHMHOBBIE KHCIOTHI, UX OUOJIOTMYECKYIO POJIb;

® 3amKChIBaTh CXEMbI PEaKIUi, XapaKTepU3YIOIIMX XUMHUYECKHUE CBOWCTBA, CIOCOOBI IMOJYYEHHUS,
TEHETUYECKYIO CBS3b MEXY KJIaCCaMHU OPTaHUYECKUX COSAMHEHUH.

Tema 11. BoicokoMoiekyJisipHble coenHeHns (4 4acoB)

Cunrernyeckue noJIMMepbl

IHosmMepsl, monyyaeMmble B peaklUMAX MOIMMEpPU3ALUU (TOJUAITUIICH, INOJUIPONMIEH) M B PEAKLUAX
nojuKoHaeHcauun ((eHonpopmanpaeruiHas cMoja): CTPOCHHE MOJIEKYJ, IMOJydeHue, (pU3HuecKue U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHUE.

Cunrernyeckue kayuyku. CTpoeHue, ojaydyeHUe, BaXKHEHUIINE CBOMCTBA M TPUMEHEHUE.

Boaokna. Ilpupoansie (HaTypaiabHble) BOJOKHA. IIOHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: allETATHOM H
BUCKO3HOM. CuHTeTnmdeckue BojokHa. llonmmamuaHoe (kampoH) W monudupHoe (JIaBCaH) BOJIOKHA, UX
CTPOEHME, CBOICTBA, TPAKTUYECKOE UCII0JIb30BaHUE.

Lemoncmpavuuu

OO0pa31pl HaTypaIbHBIX, HCKYCCTBEHHBIX, CHHTETUYECKHUX BOJOKOH U M3AEIHS U3 HUX

Jlabopamopnuie onvimbl

1.M3ydyeHne cBOMCTB TEPMOIIJIACTUYHBIX IIOJIUMEPOB.

2.0npenenenue xjaopa B MOIUBUHWIXJIOPHJE.

3.M3y4yeHue cBONCTB CUHTETUYECKUX BOJIOKOH.

IIpakmuueckas paboma

PacnioznaBanue miacTMacc U BOJIOKOH.

B pesynbrare u3y4eHus: TEMbl yYaIuecs J0JKHBI
3HaTh
e Ompe/e/ICHUE MOHATHH «peakius IMMOJIMMEPHU3aLUN», «PEaKIHs ITOJTMKOHICHCAIIMIY, «MOHOMEPY,
«ITOJIUMEPY», «CTPYKTYPHOE 3BEHOY, «CTEIICHD MOJIMMEPHU3AIIUNY;
e BaKHEHIIME TOTUMEPHI, UX CTPOCHHE, TMOJy4eHHe, (PU3NYECKUEe U XUMHUYECKHE CBOICTBa,
MIPUMEHEHUE;
® BRKHEHIIME CHHTETUYCCKHE KayIyKH, UX MOJIyICHUE, CTICIIU(PUICCKIE CBONCTBA M IPUMCHCHHCE;
e iIaccU(UKAIMIO BOJIOKOH, BAKHEHUININX MPEJICTABUTEIICH, UX MOJTYICHHE, CBOMCTBA, TPUMCHCHHCE;
e CBOWCTBA IIJIJACTMACC U BOJOKOH.

® Ha3bpIBaTh BAKHEHIIME MOJUMEpHI, 3alUCBIBATh HMX CTPYKTYpHbIE (OPMYJbI, XapaKTepH30BATh
noJry4eHue, pU3nuecKkue U XMMUYeCKHe CBOMCTBA, IPUMEHEHHE;

®  XapaKTepU30BaTh BAKHEHININE CHHTETUUYECKHE KaydyKH, UX MOIy4YeHHe, crienudruyecKkue cBOMcTBa U
IIPUMEHEHHE;

® Ha3bIBaTh BOJOKHA U XapaKTEPU30BaTh UX;

® XapaKTEepU30BaTh 3HAYCHUE OPraHUYECKON XMMUH JUUIS YEJIOBEKA U IIPUPOABL;

e paboTaTh C JOIMOJIHUTENbHBIMU MCTOYHMKAMHM HWH(OpPMAalKUU, TOTOBUTH COOOIEHUS, OKJIajbl,
pa3pabatrbIBaTh MPOEKTHI, ApTYMEHTUPOBATH CBOIO TOUKY 3PEHMUS;

®  BBINOJIHATH XUM.OKCIIEPUMEHT 110 PACMO3HABAHUIO TUIACTMACC U BOJIOKOH C UCIIOJI30BaHUEM TaOJIHIIbI
pacrio3HaBaHus, coomogas nmpasuia Th.

YyeOHo-TeMaTHYECKHI MJIAH

Neo | Tema paznena KonunuecTBo yacos
ITpakt. | KonTp. Bcero
pao. pab.

1 | TeopeTnueckue OCHOBBI OPraHUYECKON XUMHUH - - 3
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2 | YrieBomopoabl 11

[IpenenbHbIe yTAEBOAOPOABI (AIKAHBI, UITH - 4
napauHbl).
3 | HenpenenbHble yriaeBOAOPOIBI (AJIKSHBI, ATKATUEHBI 1 - 3
AJIKUHBI)
4 | ApomMaTH4eCKHE yriIeBOA0PO b (apEHBbI) - 2
5 | IIpupoaHbie HCTOYHUKH YTIICBOIOPOIOB M MX - 1 2
nepepadboTKa.
6 | Kuciopoaconep:kamiye opraHudeckne coeIuHeHUs! - - 13
Crupthl 1 HEHOBI. 4
7 | Anpieruapl, KETOHBI M KAPOOHOBBIE KHUCIIOTHI. 1 - 5
8 | Cnoxusle 3¢upsl. dKupbl. YTaeBosl. 1 4
9 | A3oTcoaep:kaliye opraHnYecKue coeTHHEeHUs. - 4
AMUHBI. AMHUHOKHCIIOTBI 2
10 | benkw. - - 2
11 | BeicokoMoOJIeKyJISIpHBbIE COeTHHEHHS 1 4
CHHTETHYECKUE TTOJTHMEPBI
2 2 35

TpeGoBanus K ypoBHIO NOATOTOBKH o0y4yarommxcsa 10 kiaacca
B pe3ynbrare u3ydeHus XMMUU YYEHUK JOJKEH
3Hamb
- GaycHellwiue XumMuyecKue NOHAMUA. OPraHUYECKas XUMHs, OPraHUYECKUE BEIIEeCTBA, BaJEHTHOCTH,
CTpyKTypHasi (QopmMmyna, XHUMHYECKOE CTPOCHHE, H30MEpHUs, HW30MEpBI; TOMOJOIH, AalUKIMYECKHE,
LUKINYEeCKHe (KapOOLUKIMUECKUE), ATUIMKINYECKUE, apOMaTHUECKUE, FeTePOLUKIMUECKUE, IpeaeIbHble
VB, nenpenensubie YB, pynkunonansuas rpynna (®I°), suast OI;
- OCHOGHbIE 3AKOHbL XUMUN: COXPAHEHHS MAaCChl BEILIECTB, IOCTOSIHCTBA COCTABA,
- OCHOGHble Mmeopulu XUMuU: XUMIUIECKOH CBA3M, CTPOEHHS OPTaHUYECKUX COEAMHEHUH;
UMETb MPEJCTABICHNE O 3HAYCHUU TEOPUU XUMHUECKOT'O CTPOCHHUSI OPTraHUYECKUX BEILIECTB;
BUJIBI SJIEKTPOHHBIX OpOHTANICH, TUITBI B3AUMOJICHCTBUS MEXKTy HUIMH: G-CBSI3b, T-CBSI3b, CYIITHOCTh MTOHSTHH:
OOMEHHBI M JJOHOPHO-aKLENTOPHBIH MEXaHU3M OOpa30BaHMs KOBAJIEHTHOM CBS3M; THIIBI pPa3pbiBa
KOBQJICHTHOH CBSI3U: TOMO- U T€TEPOIUTHUECKUI, CBOOOTHBIC PaIHKAIIbI;
kinaccupukanuio OB mo cTpoeHuto yriaeposHoro ckeiera M MO KpaTHOCTH CBS3EH, MO (YyHKIMOHAIbHBIM
rpyImimnam;
AITOPUTM pELIeHUs 3aJaud Ha YCTAHOBJIEHHE XUMHUYECKOM (OpMynbl BellecTBa: a) MO H3BECTHOMY
AJIEMEHTHOMY COCTaBY, 0) MO MPOAYKTaM €ro CrOpaHus
- 8adCHelluUe 6eUieCmea U Mamepuanbl. alkanbl, AIKEHb, ATKUHBI, APEHBI, [IMKJIOAJKAHbI, TUEHbI, CIUPTHI,
(eHOITBI, albACTH B, KETOHBI, KAPOOHOBBIE KHCIIOTHI, YPHUPBI MTPOCTHIE U CIOKHBIE, AMUHOKHUCIIOTHI, aMUHBI,
YTJIEBO/IbI, OENTKU, HYKJIEUHOBBIE KUCIIOTHI, )KHUPBI, HE(YTh, MOMYTHBIN U IPUPOHBIH ra3;

ymembo:

- Ha3bvléamp U3yYEHHBIE BEUIECTBA IO "TPUBHAIBLHON" MM MEXIYHAPOJIHOW HOMEHKIIATYPE;

- XapaKTepu30BaTh 3HAu€HHE M pOJIb OPraHMYECKOW XHMHMHU B COBPEMEHHOM OOIIECTBE, HCTOPHIO
BO3HUKHOBEHHUS U PA3BUTHS OPraHUYECKON XMMHH; OCHOBHBIE KJIACCHI OPraHMYECKUX COETMHEHMI; CTPOCHUE
U XMMHUYECKHE CBOMCTBA M3YUYEHHBIX OPraHMYECKUX COEAMHEHHUI; MeXaHu3M o0pa3oBaHHs U pa3pbiBa
KOBAQJICHTHOU CBSI3U

- onpeesiTh U30MEPHI 0 CTPYKTYPHBIM (popMyJIaM, BAJIEHTHOCTh XUMHUYECKHX 3JIEMEHTOB; BAJICHTHOCTb U
CTENEHb OKHUCIICHHS] XUMUYECKUX 3JIEMEHTOB, THUIl XMUMHUUYECKOW CBA3M B COCIMHEHUSIX, XapaKTep CPelbl B
BOJHBIX PACTBOPax HEOPraHUYECKUX COCIUHEHUN, OKUCIUTENIb M BOCCTAHOBUTENb, IPUHAJUICKHOCTD
BEILIECTB K Pa3JIMYHBIM KJIACCaM OPTraHUYECKUX COCIMHEHM;

- 3aMCBHIBATH MOJICKYJISIPHbIE U CTPYKTYpHBIE ()OPMYJIbl OPraHUYECKUX BEIIECTB;
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- KI1accupuuMpoBaTh OPraHUYECKUE BELIECTBA 10 CTPOCHUIO YIIIEPOJAHOT0O CKEJIETa U 10 KPAaTHOCTH CBS3EM,
1o GYHKIIMOHATBHBIM TPYIIIAM;

MIPOU3BOIUTH PACYETHI 10 YCTAHOBIICHUIO XUM. (DOPMYITBI OPraHUYECKOTO COSAMHECHHS.

- 00BACHAMB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOECHUS; MPUPOAY XUMHYECKOU CBA3HU
(MOHHOM, KOBAJICHTHOM, METAUNIMYECKOW), 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW PEaKIUU U TMOJIOKEHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

- 6bINONIHAMb XUMUYECKUI IKCIIEPUMEHT I10 PACIIO3HABAHUIO BAXKHEHUIIMX OPraHUYECKUX BEILIECTB;

- npoeooums CaMOCTOSITCIIBHBIA TIOMCK XHMHYECKOW HWH(OpPMAlMU C HCIOJIB30BAHUEM Pa3IMYHBIX
HUCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHHWI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
HCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHHU I 00pabOTKH M Iepeayd XMMHYECKOW MH(POpMAlMH U €€
MIPEJICTABJICHHSI B PA3IUYHBIX (popmax;

- UCNOJIb306aMb NPUOOPEMEHHbBIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmeabHOCIMU U NOBCEOHEBHOU
HCUBHU ONA:

- 00BSICHEHUS XUMUYECKUX SBJICHUU, TPOUCXOJISIINUX B IPUPO/IE, OBITY U Ha IPOU3BOICTBE;

- OMPEACIICHUS BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLICHUIN B PA3JIMYHBIX YCIOBHUSIX U OLEHKHU UX
IOCJIE/ICTBU;

- SKOJIOTUYECKU FPAMOTHOTO MTOBEICHUS B OKPYKAIOLIEN CPELE;

- OLIEHKH BJIMSHUSL XUMUYECKOT0O 3arpsi3HEHUS OKpYKaroLel Cpeibl Ha OPraHu3M YEeJIOBEKa U APYTHe KUBbIE
OpraHu3MBbl;

- 0e3omacHOro oOpallieHus ¢ TOPIYUMU U TOKCHYHBIMH BELIECTBAMU, Ta00OPaTOPHBIM 000PYI0BAHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIICHTPALIUU B OBITY U HA TPOU3BOJICTBE;

- KPUTUYECKOM OIICHKHU JIOCTOBEPHOCTH XMMHUYECKON HH(OPMAIIIH, TOCTYHAIOIIEH U3 pa3HbIX UCTOYHUKOB.

Jlureparypa AJd yYuTeJs

1. Xumus 10 knacc. [Toypounsie pazpabotku k yueoHukam O.C. 'abpusnsna (M. Ipoda); JI.C. I'yzea u
ap (M. Hpoda); I'.E. Pymsutuca, @.I'. ®enpamana (M. IIpocsemienne). — M.: «BAKO», 2004, 368 ¢

2. Macrep-Kiacc yuuTelsi XUMUU: Ypoku ¢ ucnois3zoBanuem UKT. Jlekuuu, ceMuHapHI,
TPEHHUHTH, CIICHAPUU BHEKIIACCHBIX Meponpuatuii ¢ ucnoiabzoBanueM UKT, nHTepakTUBHbBIE UTPHIL. 8
— 11 xmaccel. MeTtoaudeckoe mocodue ¢ 3JIEKTPOHHBIM MPHIIOKEHUEM. — 2-€ H3]1., CTepeoTHIl. — M.:
[Tnanera, 2010. — 272 c. — (CoBpeMeHHas 1ITKOJIA)

3. COopHHK 3ama4 U ynpaxkHeHHH mo xumuu. 8-11 xmaccel/A.Jl. Mukutiok. — M.: M3nerenscTBo

«OK3ameny, 2009. — 349 c.

4. TpPEHUHIH, CLIEHApUU BHEKJIACCHBIX MeponpusaTuii ¢ ucnons3oBanneM KT, nntepaktuBHbIE UTPHIL. §
— 11 xmaccel. MeTtoaudeckoe mocodue ¢ 3JIEKTPOHHBIM PHIIOKEHUEM. — 2-€ H3]1., CTepeoTHIl. — M.:
[Tnanera, 2010. — 272 ¢. — (CoBpeMeHHas MIKOJIa)

5. Opranuueckas xumus. Becb nikonbHblil Kype B Tabnunax /coct. C.A. JlutBunoBa, H.B. MankeBuu. —
Munck: CoBpemenHnas mkona: Kysema, 2010 . — 4-e u3z., 416 c.

JInteparypa sl y4amuxcs
Xumus. Opranudeckas xumus. 10 kmacc: yue6. oOmreobpasonar. Yupexaenuid/I'.E. Pyasutuc, ©.I.
®enbamaH. -12-e uzn., ucnp. — M.: Ilpocsenienne, 2009. -192 c.: u.
2. UYto mbl 3HaeM o xumun? Bompocs! u otBeTsl: Cripas. [locobue / FO.H. Kykymkun, B.®. Bynanosa,
P.A. Bnacosa u ap.: Ilog pea. FO.H. Kykymikuna. — M.: Beicmr. Hlkona., 1993. — 303 c.
Anux6epona JI.}O. 3anumarensuas xumus. — M.: «tACT — [IPECCy», 1999
4. IlxonbHble omumnuanbl. Xumus 8-11 kmaccel / A.B. Apremos, C.C. [lepsOuna. — 4-e uza. — M.:
Atipuc-nipecc, 2011.- 256¢.
5. Xwummus. Beepoccuiickue onummnuaasl. Bemm. 1/ B.B. Jlynun, O.B. Apxanrensckas, M.A. TronbKoB;
nox pea B.B. Jlynuna. — M.: IIpocemenue, 2010. — 191 c.
6. Hukounaes JI.A.. Mertamisl B )kuBbIX opranuszmax — M. IIpocserienue.
7. Ormmuamk EI'D. Xumus. Pemrenne cinoxubix 3amad. [log pex A.A. Kasepunoit / ®UIN. — 2-¢ u3g.,
no1. u pactump.- M.MuTtennexr-Lentp, 2012. -200 ¢

w
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MULTIMEDIA — noanepxka npeamera
1. Dnextponnoe npunoxenue K yueOHuky I'.E.Pymsutuca, ®.I'.®enpamana
2. Bupryanpnas mxona Kupuina u Medoaus. Ypoxu xumun. 10-11 knacesr. — M.: OOO «Kupun u
Medonuii», 2004r
3. VYuebHoe snekTporHOE n3manue. Xumus (8-11 kmaccel). Bupryansnas nadoparopus. — JlJabopatopust
cuctem myibTuMenua, Mapl' TV, 2004

4. Hab6op u3 3-x CD mucko Jlomamnuii yautens . Y cnenrHas moarotoska k EI'D mo xumuun
CHMCOK CcaiiTOB:

e http://school-collection.edu.ru/collection/- enunas xomrekmus [IOP

e http://mendeleev.jino-net.ru — nepuoauueckuii 3axon J[.1. MeHeneeBa u CTpoCHHE aTOMa
e http://rushim.ru/books/books.htm — snexTponHast 6uOIMOTEKA 10 XUMUH

e http://home.uic.tula.ru/~zanchem/ — 3anumarenbHast XUMHS

e http://www.alhimik.ru/ — AJIXUMHK

e http://www.alhimikov.net/ — alhimikov.net

e http://www.schoolchemistry.by.ru/ — llkonpHas xumust

e http://www.novedu.ru/sprav.htm/ — CripaBo4HUK 110 XMMUH

IIpoBepka 1 oueHKa 3HAHMI U yMeHHMI 00y4aroIuXxcs

Pesynpratel 00ydeHUs XMMHH JIOJDKHBI COOTBETCTBOBATH OOIIMM 33jJadaM TpeAMETa U TPeOOBaHUIM
K €ro YCBOCHHUIO.

Pesynpratel 00ydeHUs] OIEHMBAIOTCS MO MATHOAIBHON cucteme. [Ipw OleHKE YYHTBHIBAIOTCS
CIIeYIOIINE KaueCTBEHHbBIE I0KA3aTeNIN OTBETOB:
ri1yOrHa (COOTBETCTBHE U3YUEHHBIM TEOPETUUECKUM 0000IIEHUSIM);

OCO3HAaHHOCTh (COOTBETCTBHE TPeOyeMbIM B MPOrpaMMe YMEHHUSM IMPUMEHSATh IMOJIyYEHHYIO
MH(}OPMALINIO);
MOJTHOTA (COOTBETCTBUE 00bEMY POTrpaMMbl ¥ HHPOPMALIUU YUeOHHKA).

[Tpu onieHKe YIUTHIBAIOTCS YHCIIO M XapaKTep OMMOOK (CYIIECTBEHHBIE WIIH HECYIIECTBEHHBIE).

CymiecTBeHHbIE OIIMOKM CBSI3aHBl C HEJOCTATOYHOH INIyOMHONW M OCO3HAHHOCTBIO OTBETa
(HampuMep, YYEHHK HETpaBHIIbHO yKa3all OCHOBHBIC NPHU3HAKU IOHSTHH, SBICHUH, XapaKTepHBIC
CBOWCTBa BEIIECTB, HENPAaBUIBHO CHOPMYyTUpOBaNl 3aKOH, MPABWIO U T.I. WIM YYEHHUK HE CMOT
NPUMEHUTHh TEOPETUYECKHE 3HAHUS JUIsI OOBSICHEHUS W TIPEICKa3aHUs SBICHHUH, YCTaHOBJICHUS
MPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H, CpaBHEHUS U KJIacCU(UKALIMY SIBICHUH U T. I1.).

HecymiecTBeHHBIE OMMOKHM ONPENENSIOTCS HEMOMHOTOW OTBeTa (HAalpuMep, YNyIieHHe W3 BHIA
KaKoro-imbo HexapakTepHOro ¢axkTa Ipu OMMCAHUU BELIECTBa, npolecca). K HUM MOXHO OTHeCTH
OTOBOPKH, OTIMCKH, JTOMYIIEHHBIE T0 HEBHUMATEIHHOCTH (HApuMep, Ha JIBa M 0oJiee YpaBHEHHS PEAKIIHiA B
MOJTHOM MOHHOM BHJI€ JAOMYIIEHA OJ[HA OIIMOKa B 0003HAUCHHUH 3apsijia HOHA).

Pesynbrathl 00ydeHUs MPOBEPSIOTCS B IMPOIECCE YCTHBIX M MUCHMEHHBIX OTBETOB YUAIIUXCS, a
TaKXe MPH BBIMOJIHEHUN MU XUMHUYECKOTO SKCIIEPUMEHTA.

Ouenka TeopeTHYeCKMX 3HAHUM

Ommemka «3».

OTBET MOJIHBIN U MPABWJIbHBIN Ha OCHOBAaHWUHU U3YUYEHHBIX TEOPHil; MaTeprall U3JI0KEH B ONpeaeeHHON
JIOTUYECKOU TTOCIIE0BATEIHbHOCTH, JINTEPATYPHBIM S3BIKOM; OTBET CAMOCTOSATEIHHBIM.

Ommemka «4x».:
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OTBET IOJIHBIN U NPABWIBHBIN HA OCHOBAHUY U3YYECHHBIX TCOPUI; MaTepUall U3JIOKEH B OIPEIEICHHON
JIOTUYECKOW IOCIENOBAaTENBHOCTH, MPU TOM JONYIIEHBI

JIBE-TPU HECYIIECTBEHHbIE OIINOKH, UCIPABICHHBIE TI0 TPEOOBAHUIO YUUTEIIS.

Ommemxa «3»:

OTBET MOJIHBIA, HO TPU 3TOM JIOMYIIEHA CYIISCTBEHHAs OMIMOKAa WM OTBET HEMOJHBIN, HECBS3HBIM.
Ommemxa «2»:

IIpU OTBETE OOHAPY)KEHO HEMOHUMAHHE yYallUMCsi OCHOBHOTO COJIEpKaHUsl y4eOHOro MaTepuasa i
JOIYUIEHbl CYLIECTBEHHbIE OIMIMOKU, KOTOPbIE yYaIMHCS HE MOXKET HCIPAaBUTh MPH HaBOJSAIIUX
BOIIPOCAX YYUTEJIS.

Ommemxa «1»:

OTCYTCTBHE OTBETA.

OneHka YKCIEPUMEHTAIBHBIX YMEHUit

OreHka CTaBUTCS HA OCHOBAaHUH HAOJIIOICHHS 3a yJalTUMCs U IMCbMEHHOTO OTYeTa 3a padoTy.

Ommemka «5».:

paboTa BBITTOJIHEHA MOJTHOCTHIO U TPABUIILHO, CIeIaHbl MPABUIIbLHbBIC HAOIIOICHHS M BBIBOJIBI; DKCIIEPUMEHT
MPOBEJICH M0 IUIAaHy C YY4€TOM TEXHUKH O€30MacHOCTH W IMpaBWJI PabOTHI C BEMICCTBAMH H
000pynoBaHUEM; IPOSBICHBl OPraHU3AIMOHHO-TPYJOBbIE YMEHUs (MOAJEPKUBAIOTCS YUCTOTa pabodvero
MeCTa Y MOPSJOK Ha CTOJIE, 3KOHOMHO HCIOJB3YIOTCS PEAKTHBBI).

Ommemka «4».

paboTa BBITIOJIHEHA MPABWIBHO, CIICTAHBI NMPaBUIbHBIC HAOMIOACHWS W BBIBOABI, HO IPU 3TOM
HKCIIEPUMEHT MPOBEJECH HE MOJIHOCTHIO WIM JOMYIIEHBl HECYIIECTBEHHbIE OMIMOKH B padoTe ¢
BEIIECTBAMH U 000PYIOBAHHUEM.

Ommemka «3».

paboTa BBINTOJIHEHA IPABIIILHO HE MEHEE YeM HAIOJOBHHY WJIM JOIYIIEeHA CYIIECTBCHHAS OITNOKA B XOJIC
IKCIIEPUMEHTa, B OOBSICHCHHH, B OGOPMIICHHH PaOOThI, B COOJIFOJACHUH IMPABHI TEXHHUKHU
Oe3omacHoCcTH TIpu pabOTe C BEIIeCTBAMU W OOOPYIOBAHHEM, KOTOPAsl HCIPABISCTCS 1O TPEOOBAHHIO
YUUTEIS.

Ommemka «2x»:

JoMyIeHbl 1Be (1 Oosee) CylIecTBEHHbIE OMIMOKH B XOJ€ JKCIEPUMEHTa, B OOBSCHEHUU, B
oopmileHnH paboOTHI, B COOJIFOJICHUN TIPAaBHJ TEXHUKH OE30MacHOCTH MpU pabdoTe C BEleCTBAMH U
000pyIOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUThH JIaXe M0 TPEOOBAHUIO YUUTETIS.

Ommemka «1x».:

paboTa He BBITIOTHEHA, Y YUAIerocsi OTCYTCTBYIOT SKCIIEPUMEHTAILHBIC YMEHHUS.

OueHka yMeHH# peliaTh IKCIEPUMEHTAIBHBIE 32/1a4H

Ommemxa «5»:

TJIaH PEIIeHUs COCTaBIIEH MPAaBUIBHO; MPABUIBHO OCYIIECTBIICH MOAO0P XUMHUUECKHX PEAKTHBOB U
000pyI0BaHUS;, TAHO TIOJIHOE OOBSICHEHHE U ClIeTIaHbl BHIBOIBI.

Ommemka «4»:

TUTaH PEIICHUS COCTABIICH MPABHIILHO; MMPABUIIBHO OCYIIECTBIICH IMOA00P XUMHUYECKHX PEAKTHBOB U
000pynoBaHUs, MPU ITOM JOMYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OIIMOOK B 00BSICHEHUH U BHIBOJIAX.
Ommemxka «3»:

IJTaH PEIICHUs COCTABIIEH MPAaBUIBHO; MPABUIBHO OCYIIECTBICH MOJ00pP XMMHUYECKUX PEAKTHBOB W
000OpyI0BaHUsA, HO JOMYyIEHA CYIIECTBeHHAs OmMOKa B OOBSICHEHUN U BBIBOJAX.

Ommemxa «2»:

nomymieHsl B¢ (M 0osiee) CyIIeCTBEHHBIE OIMIMOKK B TUTAHE PEIICHHS, B MOJ00PE XHUMHYECKUX
PEaKTUBOB M 00OPYIOBaHUS, B OOBSICHEHUU U BBIBOJIAX.

Ommemxka «1»:

3a/la4ya He pelieHa.

OueHka yMeHH# peliaTh pacyeTHbIE 33124
Ommemxka «5»:
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B JIOTHYECKOM PACCYKJIEHUU U PEIICHUU HET OMHMOO0K, 3a7a4a penieHa palioOHaIbHBIM CITIOCOOOM.
Ommemka «4»:

B JIOTHYECKOM PACCYXKICHHHM W PEIICHHH HET CYIIECTBEHHBIX OIIMOOK, HO 3aJada peIricHa
HepaIrmoHaIBHBIM CITOCOOOM WJIH JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.
Ommemka «3»:

B JIOTUYECKOM PaCCYKJIEHUH HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIIEHA CYIIeCTBEHHAs OImMnOKa B
MaTEeMaTHYECKUX pacyeTax.

Ommemka «2»:

UMEIOTCS CYIIECTBEHHBIC OMIMOKHU B JIOTHUYECKOM PACCYKIACHUH U PEIICHUH.

Ommemka «1»:

3a/1aua He pelleHa.

OneHKa MMCHbMEHHBIX KOHTPOJIbHBIX PadoT

Ommemka «3».

OTBET MOJIHBIN U MPABUIILHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.

Ommemka «4»:

OTBET HEMOJHBIA WK JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIUOOK.
Ommemka «3».

paboTa BBIITOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEHA OJJHA CYIICCTBCHHAS OIIMOKA U JIBS-TPU
HECYIIECTBCHHBIE.

Ommemka «2x»:

paboTa BBIMIOJIHEHA MEHEE YEM HAIMOJIOBUHY WU COJAEPIKUT HECKOIBKO CYIIIECTBEHHBIX
OIIIHOOK.

Ommemka «1»:

paboTa HE BBITIOJTHEHA.

[Tpu ouieHKe BBIMOIHEHHUS MTUCHMEHHOW KOHTPOJIBHON pabOTHl HEOOXOIMMO YIUTHIBATH TPEOOBAHUS
enuHoro opgorpaduyeckoro pexuma.

OTMmeTKa 3a UTOIOBYIO KOHTPOJIBHYIO Pa00TYy KOPPEKTUPYET IMPEAIIECTBYIOLIUE OTMETKHU 3a YETBEPTh,
MOJIyrOJue, TO.

MunumajbHbIe TPeOOBAHUSA K OCHAIIICHUIO
AJIS peaju3alui NPAKTHYEeCKOH YacTH MPOrpaMMbl

Tema npakTnyeckoii padéoThl JlabopaTopHoe o0opynoBaHue

Pemenne 3amay  Ha pacrnosHaBaHue | 4 MpOOUPKHU MO HOMEpaMH, MPOOUPKH, CIIUPTOBKA,
OpPTaHUYECKUX COCTUHEHUM BOJIHBIN pacTBOp TUAPOKCHAA HATPHs, cepHasi kuciora (paso.),
BOJHBIE p-pbl KapOoHaTa HATpWsl, IEPMaHTaHATa KaJlus,
cynbata meau (ll), OpoMHas Bojma, aMMHUa4yHBI pPacTBOP
okcua cepedbpa. OpraHnnyeckue BEIIeCTBA: TIUIEPUH, STAHOJI,
pacTtBop ¢eHomsATa HaTpHsl, POpPMAIIKH.

Pemenne skcnepuMeHTanbHBIX 3afad Ha | [IpoOupku 1oj HOMeEpaMH C pPacTBOpaMHM OpraHHMYECKUX
NOJIyYEHUE u pacrio3HaBaHMe | BEHIECTB (TIUIepUHa, (GopManbleruia, riIroKo3bl), pacTBOPHI
OpPTraHWYECKHUX BEIECTB. cynbgara meau (II), runpokcuna HaTpusi, aMMUAYHBIN PACTBOP
okcupa cepedpa (1);
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KanennapHo-TemMaTnieckoe MmiIaHupOBaHUE
(xumus 10 xmace, aBrop yueOHuka Pynsurtuc, 1 9ac B Heeno)
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S Tema ypoka [enpb ypoka [Inanupyemble pe3ynbTaThl 00yUCHUS JlaGopaTopHbIii nata
é OIIBIT, IPOBEPOYHBIE Hom
ol paboThl 3afaHne
Z
Tema 1 TeopeTnuyeckne 0CHOBbI OPraHUYeCKOl XMMHUHU 3 yaca

1 |®opmupoBanue ChopmupoBaTh  mpeicTaBieHUS  O|3HaThb  OCOOCHHOCTH  OpraHuYeckux | /[ O6pasuer|§ 1, § 2
OpPraHMYECKOM XUMUU |IPEAMETe  U3YYEHHS  OpPraHUYECKOM | BEIIECTB. HazbiBaTh OCHOBHBIE | OpDraHUUYECKUX c10
Kak Hayku. Teopus XUMHH, O CTAaHOBJICHHHM OPraHUYECKOH |[IOJIOKEHUSI ~ TEOPUHM  XUMHYECKOIO | BEIIEeCTB u(B1-12
CTpOEHUS XUMHMU KaK HayKHl. PacKpbITh CYIIHOCTH |CTPOEHUS ~ OpPraHMYECKHUX  BEIIECTB, | MATEPUAJIOB.

OpPraHUYECKUX OCHOBHBIX MOJIOKEHU I TXC.|00bsacHAT, uX cymHOCTh. OObscHATh | I Moaenu monekyn
COEIMHEHUI CdopmupoBath NePBOHAYAIILHOE | IPUYMHBI MHOT000pa3usi OPraHMYECKHX | OpPraHMYECKHX
A. M. byrnepoa MOHATHE O MOPSAJIKE COSAMHEHUS] aTOMOB | BEIIIECTB. BEIIIECTB

B MOJIEKYJE, O 3aBHUCHUMOCTH CBOMCTB

BEIIECTB OT UX XMMHYECKOrO CTPOCHHUS,

0 B3aMMHOM BJIMSTHUU aTOMOB.

2 |DnexTpoHHas mpuponaa |YrayOuTh 3HaHHs 00 SJIEKTPOHHOM |3HATh BUABI XHUMHUYECKOW CBSI3M U §3
XUMHUYECKUX CBSI3€H B |IpHUpOJIE XUMHYECKHUX CBsI3€H. | CIIOCOOBI pa3pbiBa KOBAJEHTHOW CBSI3H. c13
OpPraHUYECKUX ChopmupoBaTh MOHATHUS O croco0ax | YMETh ONpeneniTh G-CBsI3b U T-CBSA3b U B 1-5
COETMHEHUSIX pa3ppiBa  KOBaJEHTHOM  CBSI3M U |CXEMaTMYHO U300pa)kaTh paJuKaibHBIN U

CBOOOHBIX paJiKaJax. VOHHBIN pa3pblB KOBAJICHTHOM CBSA3H.

3 |Kiaccudukanus CdopmupoBaTh 00IIHE TPEACTABICHHS O | 3HATH MIPU3HAKU kinaccudukanm | [IpoBepounas § 4
OpraHUYECKUX KIaccupuKauu OpPTraHUYECKHUX | OPraHUUECKUX COeJMHEHU, | paboTa «H30MepbI»
COETMHEHU I COEIMHEHMH, paccMOTpPETh OCHOBHBIE|omNpeaeneHnue QyHKINOHATBHON IPyIIIbI.

MIPU3HAKU ux KIaccupuKanuu. | YMeTp 10 CTPYKTYpPHBIM dopMynam
OcCyiecTBUTh KOHTPOJIb 3HAHUW  I0|OPraHMYECKHUX  BEUIECTB  OINpPEAETATh
TeMe «Teopernueckue BOIPOCHI | IPUHAITIEKHOCTh ~ BEILECTBA K
OpPraHUYECKON XUMUU. KOHKPETHOMY  KJIacCy  OpraHM4eCcKHX
COCIMHEHUM.
Paznen YruaeBompopoasl 11
Tema 2 IIpenebHbIe YIJIEBOAOPOAbI 4 yaca

4 | CrpoeHue aiKaHOB. 3akpenuth U pa3Buth 3HaHus 0 TXC|3Hath oOmyl0 QopmMyny alikaHOB, |JIabopaTopHbIii §5

['omonoruueckuii psa. |OpraHUYECKUX COEAMHEHHI Ha MPUMEpPE | XapaKTep XUMHUYECKOH CBSA3M AJIKAHOB. | OMBIT § 6
MIPEAEIIBHBIX YII€BOJOPOAOB. | YMETh  OOBSCHATh  TeTpadapuyeckoe | CocTaBieHue c27
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Homenknarypa u CdopmupoBathb HOHATHUSA 0| CTpOCHHE MOJIEKYJIBI METaHa, | IapoCTepKHEBbIX  |B 1-5, 7-
U30MEpHUs IIPOCTPAHCTBEHHOM CTPOCHUH | 3UTr3aroo0pa3Hoe CTPOEHUE NpeAeTbHBIX | Moaenei momekyn (11
OpPraHUYECKUX COCAVHEHHUM, TOMOJIOTaX, | yIJIEBOJOPONOB.  YMETh  COCTAaBIIATH | AJIKAHOB 31-3
Sp3-ruOpuausauM, — TeTpadApHueckoM | (OPMyIIbl H30MEPOB, OTJIMYATH FOMOJIOTH
CTPOCHMM MOJIEKYNbl MeTaHa. HayduTs|OT H30MEpOB, Ha3bIBaTh BEIIECTBA 11O
paznuyaTth TIOMOJIOTM M HM30MEpHI, | MEXKIYHApOIHOU HOMEHKJIaType,
Ha3bIBaTh uXx, HOJIB3YACh | COCTABIATh ~ CTPYKTYpHbIE  (hOPMYJIbI
MEX1YHapOAHONW HOMEHKJIATypOH. BELIECTB 110 HA3BAHUSIM.
5-6 |CaoiicTBa, nonyuenue |Paccmorpers puznueckue U XuMUUecKue | YMeTh  yCTaHaBIMBaTh s ajkaHOB |/l BspeiB cmecu |§ 7
U IPUMEHEHHUE aJIKaHOB | CBOICTBa QJIKaHOB. PackpbITh | 3aBUCUMOCTh  (PU3MUECKUX CBOWCTB OT|METaHa C BO3AYXOM. |C 28
0COOEHHOCTHM W MeXaHu3M peakuuu | Mr, 3aBUCMMOCTb XMMHUYECKHUX CBOMCTB|OTHOILIEHHE B 13-21
3aMELIEHUS] B OPraHMYeCKOW XUMHUHU.|OT  CTPOCHHUS. YMETh  COCTaBJIAThH | AJIKAHOB K|34-5
CchopmupoBaTh MOHATHE O PEAKLMHU |ypaBHEHHs peakUui, XapaKTepU3YIOIIMX | KUCIOTaM,
nzomepusanuu. [lokazare, 4To 00JACTH |XMMHUYECKHE  CBOWCTBA  IPEAEIBbHBIX |IEI04YaM, pPacTBOpY
IIPUMEHEHHMSI BELIECTB ONPENENIOTCS UX | YIJIEBOJIOPOJIOB (TOpeHHe, TEePpMHUYECKOE |IepMaHraHara
CBOMCTBAaMH. pasiioKeHue, XJIOPUPOBAHUE, |[Kanusi U OpOMHOI
H30MepHU3aLys). 3HaTh o0acTH | BoJie.
MPaKTUYECKOIO0 TPUMEHEHMs aJIKaHOB.
YMeTp  ycTaHaBIMBaTh  3aBUCHUMOCTH
MEX1Yy CBOICTBAaMHM aJKaHOB M HX
IIPUMEHEHHEM.
7 |Ilonstue o 3akpenuthb U pacmuputh 3HaHusA 0 TXC |MMeTs mpencTaBieHne O LMKIOANIKaHaX § 8
LUKJIOAJIKAHAX. OpPraHUYECKUX coeiMHEHUH. | (HadTeHax). 3HaThb obnactu c 31
Haxoxzaenue MonekymsipHON (OpMYyJIbl | TPaKTHYECKOTO [IPUMEHEHUS B1,3
ra3o00pa3HoOro yrieBoJ10posa LUKJIOAJIKAHOB. § 7 noBT
YMmeth HaxOJIUTh MOJIEKYJIIPHYIO c2836,
¢dbopMyny BemecTBa Ha OCHOBE €ro 7
IJIOTHOCTH, OTHOCUTEIBHOU TNIOTHOCTH U
MacCOBOH JI0JIN XUMHUYECKHX JJIEMEHTOB
B 9TOM BEIIECTBE.
Tema 3 HenpeneabHble yI1€BOAOPOAbI 3 yaca
8 | | §9
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Ausikenbl. CtpoeHue,
FOMOJIOTUYECKUH P,
u3omepus,
HOMEHKJIaTypa.
CBoiicTBa aJIKEHOB U MX
MIPUMEHEHHE

3akpenuTh U pacupuTh 3HaHus o TXC
OpraHUYECKUX COCIMHEHHUM Ha MpUMeEpe
QJIKCHOB. CdopmupoBath
MPEACTABICHUE O MPOCTPAHCTBEHHOM
CTPOGHHM aJKEHOB, SP>-THOPHIM3AINH,
JIBOWHOW CBsi3U. Pacmmputh 3HaHUS O
CTPYKTYpPHOM U30MEPHH.

PaccMmotpeTs (pm3nueckne u XUMUIECKUE
CBOICTBa AJIKCHOB. PackpbITh
0COOEHHOCTH pEaKIHii MPUCOCTUHEHUS
u nonuMmepuzanuu. M3yduTh crnocoOsl
MOJIYYCHUsI aJKEHOB M O0JIacTH WX
MIPUMEHEHHS.

YMeTh 0OBACHATH 00pa3oBaHHE G- U T-
CBsI3eH U UX 0COOEHHOCTH. 3HATH OO0
(bopMyiTy YIIEBOAOPOAOB ATHICHOBOTO
psina. 3HaTh HW30MEPHUIO YIIIEPOIHOTO
CKeJeTa, H30MEPHIO TIOJIOKECHUS IBOMHOM
CBSI3W, TEOMETPUYECKYI0  H30MEPHIO.
Ymertb Ha3bIBaTh AJTKCHBI o
MEXIyHApOAHOH  HOMEHKJIAaType |
3alUChIBaTh (POPMYJIBI AJTKCHOB IO HX
Ha3BaHUSIM

. 3HaTh CIOCOOBI MOJIYYCHUS! AITKCHOB U
o0jacTh MX  TpPUMEHEHUs. YMeThb
COCTAaBIIAITh ~ XHMHYECKHE  pEaKIuH,
XapaKTepU3YIOIIne XHUMUYECKHE
CBOWCTBA aJIKEHOB.

[IpoBepounas
pabora  «cBoiicTBa
QJIKAaHOB»

c43B1-
15

31-2

§ 10, 3.
2¢. 43

Henpenensusbie
YTJIEBOIOPOJIBI:
aJIKa/IuEHBI.

3aKpenuTh U paclIupUTh 3HAHUE TEOPUU
CTPOCHMSI OPraHUYECKHX COECIUHEHHU
IPpH PACCMOTPEHHUU HJIEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS ATHJICHA
u Oyranuena-1,3. Pacmuuputh 3HaHHS O
TOMOJIOTMH, TOMOJIOTUYECKUX Psax,
CTPYKTYPHOI A30MEPHH. Hauatp
¢dbopmupoBaTh MIOHSTHE 0
reOMETPUYECKON U30MEPUH.
PaccmoTpeTs  3aBHCHMOCTb  CBOICTB
HEeNpeJeNbHbIX YTIEBOJIOPOAOB OT HUX
cTpoeHusi.  PackpbITb ~ 0COOEHHOCTH
peaku MIPUCOETUHEHUS, ocoboe
BHHUMaHUE YIEIUTh peaxkuuu
MOJINMEPHU3aIIH.

3Hath O0Omyr0 (OopMyTy alIKaJIHCHOB.
YmMmets COCTaBJIATh CTPYKTYpHBIE
dbopmMynbl  aNKaAMEHOB H  YpaBHEHUS
XUMHYECKHUX peaxiui,
XapaKTePU3YIOIIHX HeMpeIeTbHBIN
XapakTep alKaJueHOB. 3HATh CTPOCHHUE,
CBOWCTBA W MPUMEHECHHE HATYPaJTIHLHOTO

KayuyKa.

i | Pasznoxenune
Kayuyka npu
HarpeBaHUU U
UCIIBITaHNE
MIPOIYKTOB
pa3IoKEeHUS.

§ 11§
12

c 49
B 1-8
31,2

10

Ankunsl. CTpoeHue,
TOMOJIOTHYECKHM AT,

3aKkpenuTh 3HAHME TEOPUU CTPOCHMS
OpPraHWYECKHUX COEIMHEHHI Ha MpUMepe

3HaTh 0011yI0 POPMYITYy aIKUHOB. Y METh
OOBSCHATH SP-TuOpUIN3ALINIO u

i | ITonyyenue
aleTHICHa

§13
c55
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HU30MepHs,
HOMEHKJIaTypa,
CBOMCTBa U
MIPUMEHEHHE
aleTUJIeHa

AJIKUHOB. CdopmupoBath
MIPEACTABICHUS O IIPOCTPAHCTBEHHOM
CTPOCHHH alleTUJIeHa, SP-THOpUIN3alu,
TPOUHOU CBA3HU.. Paccmorpets
¢busznueckue M XHUMHUYECKHE CBOMCTBA
AJIKUHOB. Hayuuts 0O0BACHATH
3aBUCUMOCTb CBOWCTB QJIKHMHOB OT BHJIA
XUMHYECKOU CBSI3H. PaccmoTtpeTs
CHOCOOBI TONyYeHUs aJKMHOB M UX
IIPUMEHEHE.

IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI
aleTUIICHA. YMmerb COCTaBIIATh
CTPYKTypHBIE  (DOpPMYJIBI ~ TOMOJIOTOB
aleTuJeHa M Ha3blBaThb AJNKHUHBI TI0
MEXKIYHAPOJHON HOMEHKJAType. 3HaTh
XMMHYECKHUE CBOWCTBA AJIKHHOB. YMETh
COCTAaBJISITh YpaBHEHUSA peakuuii,
MOATBEPKIAIOIINX CBOWCTBA AJIKMHOB,
OOBSICHATH 3aBUCUMOCTh CBONCTB
QIKWHOB OT BHUJA XUMHYECKOW CBS3HU.
3HaTh COCOOBI MOJTYYCHHS alleTUIICHA U
oOnactu ero IPAKTUYECKOIO
MIPUMEHEHHUS.

KapOuTHBIM
CIIOCOOOM.
BsaumopeiictBue
aleTHIICHA c
pacTBOpOM
nepMaHraHaTa
Kamss U OpOMHOH
BOJIOM. I'openue
aleTUJIeHa.

B 1-9
31,3

yop 1.4
c 54

Tema 4

ApOMaTI/I‘leCKI/Ie YIUI€EBOAOPOAbI ApeHLI

2 yaca

11

Apensl. benzon u ero
TOMOJIOTH

CdhopmupoBaTh  HpeACTaBICHHE O
CTPOCHMH  MOJIEKYJbl  OeH3oda: -
3JIEKTPOHHOM 00J1ake, OAMHAKOBBIX C—
C  —cBaA34X, IJIOCKOM  CTPOEHHH
MOJIEKYJbl.  YTIyOUTh 3HaHUS 00
HN30MEpHH " HOMEHKJIaType
yIII€BOAOPOIOB. O3HaKOMUTH co
cBoiicTBamMH OeH30i1a, 00YCIOBIEHHBIMU
CTpoeHHEM ero MouieKysbl. OOBSCHUTH
OCOOCHHOCTHM  XMMHYECKHX  CBOMCTB
rOMOJIOTOB O€H30Jla Kak pe3yJbTar
B3aMMHOTO BJIMSTHUSI aTOMOB B MOJIEKYJI€.

3HaTh 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHEM MOJICKYJIbI OCH30J1a, BUIBI
TUOPUAM3AIIH SIEKTPOHHBIX OpOUTANIEH.
VMeTh 00OBICHATH CBOIicTBa OeH30JI1a Ha
OCHOBE CTPOEHHS €r0 MOJIEKYJbl, YMETh
COCTaBJIATh YpaBHEHUS peakuuii
3aMEIIeHUs] U Peaklnil MPUCOEIUHEHHUS.
YMeTh 00BSACHITHL 3aBUCHUMOCTL CBOMCTB
BEIIIECTB OT OCOOCHHOCTEH XUMHUUECKOTO
CTPOEHHUsI, B3aMMHOE BJIUSIHUE B aTOMax
Ha [pUMeEpE MOJIEKYJIbl TOIYO0JIA.

pi | OTtHolIEHHE
OeH3ona K OpoMHOMI
BOJE M PacTBOpY
nepMaHTaHaTa
KaJns.

§ 14§
15
Yop 1,
5,8¢
66-67

12

I'enernueckas cBs3b
apOMaTUYECKUX
YIIIE€BOJOPOMOB C
JIPYTUMH KJIacCaMHu
YIII€BOJOPOIOB

O600uMTh 3HAHUS 00 YIIIEBOAOPOAX,
I10Ka3aThb POACTBO HN3YUYCHHBIX
YIIIEBOJOPOIOB M BO3MOXKHOCTH X
IMOJIYUYCHU A u3 HCOPTaHNUYCCKUX
BEIIECTB. Pemenne  3amau = Ha
HaXO0XJICHUE MOJIEKYISIPHON (OpMYIIbI

YMeTb  OpUBOAMTH  TNPUMEpPHl U
COCTaBJIATh  ypaBHEHUS  XUMHUECKHUX
peakuuii, pacKpbIBalOUINX I€HETHUECKHE
CBSI3M MEXAY YIJIEBOJOPOJAMHU DPa3HBIX
KJIACCOB.

PP3
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ra3oo0pa3sHoro  yriaeBojgopojga IO
IIPOJYKTaM CrOpaHusl.
Tema 5 IIpupoaHble HCTOYHUKH YIJIEBOIOPO/I0B 2 yaca
13 |[IpuponHslii u O3HaKOMUTh yYallluXcsi ¢ IPUPOIHBIMU | Y METH XapaKTepu30BaTh COCTaB Tect § 16
HIONYTHbIE HEPTSAHBIE |UCTOYHUKAMU YIJ1€BOAOPOAOB, | IPUPOJHOIO ra3a v MOMYTHBIX HEPTAHBIX | «yriieBofopoas» |§ 17
rasbl, IX COCTaB 1 MoKa3aTh, UTO TMPUPOJAHBIA Ta3 W |Ta30B, COCTABIATH ypaBHeHUs peakuuid |J O3nakomiieHue c
IIPUMEHEHHE NONYTHBIM He(TAHBIE I'a3bl ABISAIOTCS HE | IPEBPALCHUs  YIJIEBOJOPOJOB. 3HATh | 0Opa3Lamu
Hedts 1 TOJIBKO TOIUIMBOM, HO U HCTOYHUKOM |00JIACTH IPUMEHEHMSI IPUPOIHOTO ra3a v | IpOAYKTOB
HePTENPOTYKTHI. CBIPbSI Ui XMUMHUYECKOH | TOIMYTHBIX HEPTSIHBIX T'a30B. HedTenepepaboTKH.
Crioco0bl riepepaboTKH | TPOMBIIIUICHHOCTU. 3aKPENUTh 3HAHUS O [3HaThb COCTaB M CBOMCTBa He(TH,
HeTH TEHETHUYECKOU CBS3U YIIIEBOIOPOJIOB. He(PTENPOIYKTOB, CYIIHOCTh MEPErOHKH,
O3HaKOMUTBH Y4YalIUXCS C COCTaBOM U |TEPMHUYECKOTO0 U  KATaJIUTHUYECKOIO
CBOWCTBAaMM He(pTH, a TakkKe C|KPEKHHra, pudopmuHra. Ymetb
buznIecKkuMu U XUMHUYECKHMH | COCTABIISATh ypaBHEHUS peakuui,
crnocobamMM  nepepaboTKH HePTH —|OTBEHaroLIMe KPEeKUHI-TIPOLIECCY.
IIEPErOHKON U KPEKUHIOM.
14 |HrToromas [IpoBepuTh 3HaHUA ydalUXcs IO TEME KonTpoabnas
KOHTPOJIbHAA padora |«YTIJIEeBOLOPOIBD) padora
1o TeMe
«¥YT11eB0oa0pPOaAbI»
KNUCJOPOACOAEPKAIIUE OPAHUYECKHUE COEJIJUHEHMUSA (13 Y)
Tema 6 CnupTtsl 1 peHoJIbI 4 yaca
15 |OnHoaToMHBIE VYrinyOuTh 3HaHUS YYaLUXCsl O CTPOEHUH | 3HaTh COCTaB M CTPOEHUE MPEAesIbHBIX § 20§
IIpEEIbHBIC CIIUPTHL.  |MOJIEKYJI OpPraHMYECKHX BEIECTB Ha|OJIHOATOMHBIX CIHUPTOB, ux 21
CrpoeHue, cBOWCTBA, |IpUMEpe TPEIENIbHBIX OJHOATOMHBIX | ONIpeeTIeHIE, (PYHKIIMOHAIBHYIO TPYIITY Yup 1,
MIOJIyYEHUE, cuptoB. CopMHUPOBaTH MOHATHE O |CIUPTOB, o011yto bopmymy 57,11
IIPUMEHEHHE GbyHKIIMOHAIBHOW Tpymme. Pacmuputs |0IHOATOMHBIX CIIUPTOB. YMmetn c 88
3HaHUS O TOMOJIOTHM, HW30MEPHH MU |COCTaBIATh  CTPYKTYpHbIE  (HOPMYJIbI
HoMmeHknarype. ChopMupoBaTh MOHATHE |CIUPTOB U HAa3bIBaTh  CHUPTHI IO

O BOJOPOJHOM  CBS3H.
XMMHYECKHE  CBOMCTBA
OJIHOOCHOBHBIX CITUPTOB.

Paccmotpets
MIPEAEIIbHBIX

MEXIyHapOAHOM HOMEHKJIAaType. 3HAaTh
CYIIHOCTh BOJOPOJHOW CBS3U M €€
BIUSHUE Ha (HU3UYECKHe CBOWCTBA
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CIHUPTOB. YMETh OOBACHITH 3aBUCUMOCTb
CBONCTB CIIUPTOB OT  CTPOEHHA
(GYHKLIMOHATIBHOM TPYIIbI, COCTABIAThH
YPaBHEHUSI pEaKUUM, MOATBEPKIAIOIINEC
CBOMCTBA CHMPTOB. XapaKTepU30BaTh
CBOWCTBAa U (hPU3MOJIOTUYECKOE JCHCTBHE
METaHOJIa ¥ 3TAaHOJIA.

16 |MHuoroaromHbIe Cdopmuponath MOHATHE 0| 3HaTh CTpOEHUE, CBOWCTBA u| PactBopenue | § 22
CIIUPTBHI. MHOI'0aTOMHBIX CIIUpTax. PaccMOTpeTs | mpakTU4ecKoe IpPUMEHEHHUE | [JIMIepuHa B Boje. | Ymp 2, 3
OTUIEHIIIMKOIIb, CBOMCTBA, MOJY4YEHUE U TPUMEHEHHE |ITWICHIJIMKOIS M TIiuuepuHa. Ywmers |Peakuus rimuepusa|c. 92
rnuiepud. CBOMCTBA, |3TUJICHIVIMKONA U TauuepuHa. CpaBHUTH | COCTABIIATh ypaBHEHHUS peakuui, | ¢ THJPOKCUIOM
IPUMEHEHNE CBOICTBA OJHOATOMHBIX U | TIOATBEPHKIAFOIIAX cBoiictBa | meau(1l).

MHOT'02TOMHBIX CIIUPTOB. MHOTOATOMHBIX  CIIUPTOB;  OOBSICHATH
3aBUCHUMOCTh CBOWCTB CIIMPTOB OT YHCIIa
T'MJIPOKCOTPYIIL.

17 |Crpoenue, cBoiictBa 1 |M3yunTh coctaB, CTpoeHHE, CBOMCTBA U | 3HATh ONpEJENIEHUE, CTPOCHUE, CBOIICTBA §23§

npuMeHeHue ¢peHona  |npuMeHeHue (¢eHoma. Paccmorperh M mpumeHeHue — ¢eHoma.  YMeThb 24
B3aMMHOE BJIMSIHE aTOMOB B MOJIEKYJI€ | OOBSACHSTH 3aBUCUMOCTb CBOMCTB (peHOJIa Ymp 3
¢denona. OO6paTUTh BHUMAHUE yJalIUXCs |OT CTPOSHHsI €ro MOJIEKYJIbI, B3aUMHOE 3.1c98
Ha TOKCUYHOCTH (heHoa. BJIUSIHUE aTOMOB B MoJIeKyse (eHoa.

YMeTh COCTaBIIATH yPaBHEHUS PEAKLMM,
TIOATBEPKIAIOIINX CBOMCTBA (DeHOIIA.

18 |I'enermueckas cBs3b I'eHeTnueckas cBSA3b CIUPTOB U (peHONa C| YMETh  NpuBOIUTH  npumepbl  u|Tect «cnuptsl. | PP3
CIHUPTOB U PeHoxa ¢ yriaeBoaopofamMu. PelieHune pacueTHBIX |COCTAaBIATh  YpPaBHEHMsI  XHUMUYecKux | DeHomn»

YTJI€BOJIOPOJIAMH. 3a/1a4 10 XMMHUYECKUM YPaBHEHUSAM IIPH | pEaKLUi, PACKPhIBAIOIINX I€HETHYECKHE
YCIIOBUHU, YTO OJHO M3 PEarupyrolluXx |CBSI3U MEXY YTJIEBOJIOPOAAMH,

BEIIECTB J1aHO B U30BITKE. ciupTamu, GEeHOIOM.
Tema 7 AJsb1eru/ibl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI 5 yacoB

19 |Anbnperugsl. Ctpoenue, | O3HaKOMHUTb C TOMOJIOTMYECKUM DPSIOM | 3HATh — OmpeneneHue  aibaerugoB  u| /] [Tonyuenne | § 25 §
CBOMCTBA, MOJIyUYE€HHUE U | AJIbJIETH]IOB, ux CTPOEHHEM, | CTPOGHHE  UX  MOJIEKYIL VYMmeTs | aTaHans 26 ynp
IIPUMEHEHNE (YHKIMOHATBHON TPYNION, U30MEPHEHN | COCTABIATh  CTPYKTYpHbIE  (DOPMYJIBI | OKUCIIEHUEM 3,4,7c.

u HOMEHKJIaTypOil. PaccmotpeTs |anpaeruioB M Ha3bplBaTh WX 10 |3TaHOJIA. 104-105
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bopmanpaeruia u ¢bu3nyeckue U XMMHYECKUE CBOMCTBA U |MEXIYHAPOJHOM HOMEHKJIaType. 3HaTh | B3aumopelicTue
aleTanpaeruaa IIOJIyYUEHUE  alIbJIETU]IOB, oOnactH | pu3nyeckue M XHMMHUYECKHE CBOMCTBA|MeTaHalsd (dTaHAIA)
Kerons! npuMeHeHus. JlaTb mpejacTaBieHuE O |albIETHI0B. Ymerb OOBSICHATS | C aMMMaYHbIM
KETOHaX 3aBUCHUMOCTh CBOWCTB QJIbJIETMJIOB OT | pacCTBOPOM OKCHAA
CTpoeHHsI (PYHKIIMOHAIBHOW Tpynisl.. | cepedpa(l) u
Nwmets oOmiee npeacTaBieHne 0 KETOHAX | THIPOKCUAA
meu(1I).
PacTBopenue B
alleTOHE pa3IMYHbIX
OpraHUYeCcKUX
BEIIECTB.

20- |KapboHoBble KUCIOTHL. |O3HAKOMUTH c O0COOEHHOCTSIMU | 3HATh ~ OMpENEICHUE  OJHOOCHOBHBIX §278§

21 |Knaccudukarms, CTPOCHHS KAapOOHOBBIX KHCIOT, UX [MPEICIbHBIX  KapOOHOBBIX  KHCIOT, 28 ymp
HOMEHKJIATypa. knaccuukanueii, HoMeHKIaTypold. Ha|cTpoeHume WX MOJEKYN, TOMOJIOTHIO H 1,8c.
CrtpoeHue U CBOMCTBA |OCHOBE CTPOCHMSI KapOOHOBBIX KHCIOT | U30MEPUIO. Ymetb Ha3bIBaTh 117
KapOOHOBBIX KUCJIOT paccmoTperh ux cBoiictBa. Iloka3aTh | kapOOHOBBIE KHUCIIOThI 1o

CXOJICTBO U Pa3JInyie HEOPraHUYECKHUX U | MEXTYHAPOJHOH HOMEHKIaType. 3HaTh

OpPraHMYECKHUX KHCIOT, PACCMOTPETh |XHUMHUUYECKHE  CBOMCTBA  KapOOHOBBIX

0co0ble CBOWCTBA MypaBbUHON KUCIIOTHI. | KUCIIOT, O0COObIe CBOWCTBA MYpaBbUHON
KHCIIOTBI. YMETh 3alUChIBaTh YPaBHEHUS
peakiuii, MOATBEPKIAIOIMX CBOWCTBA
KapOOHOBBIX KHUCJIOT, OOBSACHSITH
3aBUCUMOCTh ~ CBOWCTB  KapOOHOBBIX
KHCIIOT OT CTPOEHUS (YHKIIMOHAIbHOU
TpYTIIBL.

22 |IpaxkTuyeckas [IpuMeHsAsT ~ Ka4eCTBEHHBIE  PEAKLNHU | YMETh BBINOJIHATh XUMHUYECKHE ONBITHL | [IpakTHyeckasn PP3
padora Pemenue HAy4YUThCS OIIpEEIIATh KJaccel | cobnoast TpedoBanus Th padora 2
JIKCNEPUMEHTAJILHBIX |OPraHUYeCKUX COCIMHECHUI. [Tonyuenue 51
3a1a4 Ha CoBepiieHCTBOBATH YMEHUs CBOICTBa
pacno3HaBaHue BBITIOJTHEHUS XUMHYECKOTO KapOOHOBBIX KHUCJIOT
OpraHH4YecKHuX HKCHEPUMEHTa C COOJIOJICHUEM MpPaBUII
BeleCTB Th.
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23 |T'enernyeckas CBS3b ITokazaTte MHOTOOOpa3zwe KapOOHOBHIX |MIMeTh mpeAcTaBiIeHHUE O MNPeaeIbHBIX | XUMUYECKUMA § 29
KapOOHOBBIX KUCJIOT C | KHCIIOT. Pactmpute 3HAHUA 0 | OITHOOCHOBHBIX (cTeapuHOBOMH, | TUKTAHT PP3
JIPYTUMU KJIaCCaMH TeHETUYECKOM CBSI3U MEXJy | TaTbMUTHHOBOM) M HemnpeaenbHoi | «KapooHoBbIe
OpPraHUYECKUX OpraHM4YeCKUMH BEIlIeCTBaMH. PenieHue | OqHOOCHOBHOM (07IEMHOBOIN) | KUCIIOTHI»

COCTUHEHHIA. 3a/la4 Ha OIpeAesieHUe MAacCOBOM WM | KApOOHOBBIX KHCJIOTaX. YmeTh
O00BEMHOM JIOJM BBIXOJA MPOJYKTA |IPUBOIUTH MPHUMEPHl M  COCTaBIAThH
peaKuu OT TEOPETUUECKU BOBMOKHOTO |ypaBHEHHUS  XUMHYECKHX  PEaKIHii,
pPacKpbIBAIOIIUX TE€HETUYECKHE CBS3U
MeXay  KapOOHOBBIMHU KHUCIIOTaMU
BELIECTBAMU JIpYTUx KJIACCOB
OpPraHMYECKUX COCAMHEHUN.
Tema § Kupsl. YrieBoabl 4 yaca

24 | XKupsl. Haxoxnenune B |late mnpexacraBieHue o0 d>¢upax u|3HATh CTPOSHUE M OOJIACTH MPUMEHEHUS § 308§
npupoae. CBoicTBa. peakuu dTepudukanmi. O3HAKOMHUTH C | CIIOKHBIX 3(GHUPOB. 3HATH OIpECIICHUE 31 ymp
[Ipumenenue. [lonamue |COCTaBOM, CTPOCHMEM U CBOICTBaMH | KHPOB, CTPOCHHE UX MOJEKYJ, CBOWCTBA, 1,4,5c
0 MOIOWUX Cpeocmeax |KUPOB, UX OMOJOTMYECKHM 3HAYEHHUEM. | OMOJOTHYECKYI0 POJIb U IPAKTHYECKOE 128

O3HaKOMUTH yyalIUXCsi C TOHATHEM |3HAYEHUE. YMETh COCTaBIIATh YPABHEHUS

«CHHTETUYECKHE MOIOIHUE CPEICTBAY. | PEaKIil, MOATBEPKAAIOIINE CBOMCTBA

PaccmoTtpers mpaBuna  Ge3omacHoro |kupoB.  VIMeTb  mpeacTaBiIeHHE O

oOpallleHusi CO CpeACTBaMH OBITOBOM | CHHTETMUECKUX MOIOIIUX CpPEJICTBaX U

XUMUHU. 3alllUTe TPUPOABI OT 3arpsA3HEHUs HMHU.
YMeTb cobmoaaTh mpaBuia 0€30MacHOro
oOpallleHuss €O CpeAcTBaMH OBITOBOM
XUMUHU.

25 |I'moko3a u caxapo3a. |CdopmupoBars oOmiee moHATHE 00 |3HaTh CTpOeHHE MOJeKyabl rmoko3bl. |l B3aumoneiictue|§ 32, §
CrpoeHue MOJIEKyNbl  |yrileBoJaX W WX  Kiaccudukaiuu. | 3HaTh CBOMCTBA TJIIOKO3bI U 00JAacTU €€ |TJIIOKO3BI c|33 ymp.
ritoko3sl. CBOMCTBA O0ocHOBaTb ~ CTPOEGHHE  MOJIEKYJIbI | IPUMEHEHHUS. YmMmeTp COCTaBJIATH | THAPOKCUAOM 6,8ac
TJIFOKO3BI ¥ CaXapo3bl, |TJIFOKO3BI, OMHUpPasCh Ha 3HAHWS O |ypaBHEHHS peakiuii, xapakrepusyromue | meau(ll). 146
UX IPUMEHEHUE (YHKIIMOHANBHBIX Tpynmnax. W3y4uTs |cBOICTBa TJIFOKO3BI. Nwmers | Bzaumonelictue

XUMHYECKHE CBOICTBa TJIIOKO3BL, | IPEACTaBIEHUE O  C€axapo3e  Kak |TJIHOKO3bI c
OOyCJIOBJIEHHbIE €€  COCTaBOM U |Npe/ICTaBUTENe JIMCaxapuioB, €€ | aMMHaYHbIM
CTpOEHHEM, I0Ka3aTb 00JacTH ee pacTBOPOM  OKCHAA
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MIPUMEHCHUS. PaccmotpeTs | cBoiicTBax. 3HaTh obnactu nmpumeHeHus | cepeopa(l).

OMOJIOTUYECKYIO poib TJIFOKO3BI. | CaXapO3bl. B3anmoneicteu

Paccmotpers cBoiicTBa U 0oOnmacTu €  caxapo3sl  C

IIPUMEHEHHUSI Caxapo3bl. THJIPOKCUIOM
KaJIbIUS.

26 |Kpaxmanu N3yuuts CBOICTBa Kpaxmana, | 3HaTb CTpPOEHHE M CBOHCTBa Kpaxmaia, |/l Bsaumopeiicrue|§ 34 §
LEeJUTI0NI03a — 00yCIOBJIEHHBIE ero CTPOCHHEM. | KAYECTBEHHYIO PpEaKIMI0 Ha Kpaxmall, |[Kpaxmaia ¢ HoJIoM.|35 ymp
MPECTaBUTENN Pactmpute MPEACTABICHUS 00 | mpeBpalleHre kKpaxmaina B opranusme. | [ maponus 166 3ax.
MIPUPOIAHBIX YIJIEBOJAX. N3yunts CBOMCTBA | 3HaTh CTPOCHHUE U CBOMCTBA LIEJUIFOJIO3BIL. | Kpaxmania. 2c 147
MIOJINMEPOB. LEJUTIOJIO3B, 00yCIIOBJIEHHBIE ee | YMeTh COCTaBIIATh ypaBHEHU ruipoin3a | O3HaKOMIIEHHE  C
Haxoxnenue B cTpoenreM. PaccMoTpers  00OnacTH |Kpaxmaia M LEJUII0JIO3bl. 3HaTh 00s1acTu | 00pa3zuaMu
IIPUPOJIE, CBOMCTBA, IIPUMEHEHHUS LEJUTI0I03bI MPUMEHEHUST KpaxMaia M LEJUIIOJI03BL. | IPUPOAHBIX u
MIPUMEHEHUE WNwmets mpeacraBneHHe O MOJIYYEHUU | HCKYCCTBEHHBIX

alleTaTHOTO BOJIOKHA. BOJIOKOH.

27 |IlpakTHYecKas CoBepIIeHCTBOBAaTh YMEHHME pELIaTh | YMEeTh IPUMEHATh 3HaHUs 0 xuMHUUeckuX | [IpakTuueckas PP3
pa6ora Pemienue KAuecTBEHHbIE XMMHYECKUE 3aJayH, | CBOMCTBAX OPraHMYECKUX BELIECTB AJs|padora  Pemenue
OKCIIEPUMEHTATbHBIX  |[IPUMEHSISI 3HAHUSI OPTaHMYECKON XMMUH | peIIEHUS IKCIIEPUMEHTAIbHBIX 3a/1a4. HKCIEPUMEHTANIbHBI
3a/la4 Ha MIOJlyueHUe U (M coOirojasi  OpaBWia  TEXHUKH X 3a1a4y Ha
pacrno3HaBaHHe 6e30macHOCTH pu pabote c MIOJIyYEHUE U
OpPraHMYECKUX BEIIECTB | HAarpeBaTeIbHBIMU npudopamu u pacrno3HaBaHHe

KOHIIEHTPUPOBAHHBIMU KUCJIOTaMH. OpPraHUYeCKUX
BEIIECTB
Tema 9 AMWMHBI H AMMHOKHCJIOTBI 2 yaca

28 |Amunsbl. Ctpoerne | CdopmupoBarh o0IIee TmpeacTaBieHue |3HATh ONpeNeleHne aMHHOB, ctpoeHue|Tect «XKwupsl | § 36 ynp
CBOHCTBA. AHWIMH — |00 aMuHaxX KakK  a30TCOEp KALIMX | UX MOJIEKYJ M CBOMCTBA. Y METh Ha3bIBATh | yTIIEBOIbI» 6,9c¢c
MIPEACTaBUTED OpraHUYECKHUX COCIMHEHMSX. [M30MEPBl M TOMOJIOTM  aMHUHOB, 157
apOMaTUYECKUX PaccmoTpeTs kiaccuuKanuio aMHHOB. | COCTABIIATh ypaBHEHUS peaxuui,
aMHHOB W3yunth amMHuHBI NPEAETBHOTO pPsia U |XapaKTepU3YIOIIUX XUMHUYECKHE

aHuwivH. Ha  npumepe — aHunuHaA
pacCIIUpUTh NMPEJICTABICHUS O B3aUMHOM
BJIMSIHUH aTOMOB B MOJIEKYJIE.

CBOWCTBa aMHUHOB, OOBSCHATH B3aMMHOE
BIIMSIHHE aTOMOB B MOJIEKYJIE Ha IPUMEPE
aHWINHA.
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29 | AMUHOKHCIIOTBI. N3yuuTh cTpoeHME U CBOMCTBA 3HaTh CTPOEHUE MOJIEKYJ aMUHOKUCIOT, |l Jloka3aTenbCTBO | 1OBTOPH
N3omepus, AMUHOKHCIIOT KaK COEJUHEHUH ¢ X U30MEpUI0. YMETh JaBaThb HA3BAHUE | HATMUMS Thb
HOMEHKJIaTypa. JTBOMCTBEHHOHN (DYHKIIHECH. AMUHOKHCIIOTAaM 10  MEXIyHApOAHOU | QyHKIIMOHAIBHBIX | § 36
CaoiicTBa 1 CdhopmupoBaTh MOHATHE O MENTUAHON |HOMEHKIJIATYpe, COCTABIATh YpaBHEHUS |[Tpymm B pacTtBopax |§ 37
IIPUMEHEHHE IpyImIe v NeNTHIHON CBSI3H. peakiuii, MOATBEPXKIAIOIIUX CBOWCTBA | aMUHOKUCIIOT. ymp. 12,

AMHUHOKHUCIIOT, OOBSICHATH 3aBUCHMOCTh 13 ¢ 157
CBOWCTB aMMHOKHUCIOT OT CTPOCHHS
(YHKIIMOHATBHBIX TPYII.

Tema 10 Beaku 2 yaca

30 |benku — npupoxansie | /lath moHsATHE 0 O€NKaxX Kak MPUPOIHBIX | YMETh  XapakTepu3oBaTh  CTPYKTYpy | LBernbie|§ 38 §
nosumepsl. Cocras, nojuMepax, O CTPYKType OeJIKOBOM | MOJeKy 0eKoB: HNEepBUYHYIO, | peakuun Ha Oenku |39 ympl,
CTPYKTYpa, CBOMCTBA | MOJIEKYJIbI, 0 MHOTOOOPA3HBIX (DYHKIIHSIX | BTOPUYHYIO, TPETUYHYIO u | (buyperoBas ui2,3c
0esKoB O6enkoB. M3yuuTh CcBOMCTBa O€NKOB, |UETBEPTHUHYIO. 3HAaTh CBOWCTBA OEJKOB. | KCAaHTONpOTeHHOBas | 162

00yCIIOBJICHHBIE ux ctpoeHueM. | IMeTh npeacTaBieHne 0 MPEeBPAIICHUSX | peaKLun).
O3HaKOMMUTBH C MpeBpalleHueM OEIKOB B |O€IKOB B OpraHu3Me, O XUMHUYECKOM HU
opranusme. Pacckasatb 00 ycmexax B|OHOJIOIMYECKOM CHHTE3€ OEIKOB.

V3YYEHUH U CUHTE3€ OEJIKOB.

31 | XuMmwus u 310pOBHE HNatb uHboOpManui0 O BaxHEHIIMX | YMeTh NOJb30BaThCs HUHCTpyKuued K |IIpoBepounas § 41

4eJI0BEKa. JIEKapCTBEHHBIX IIpernaparax, KOTOpPbIE|JIEKAPCTBEHHBIM IpernaparaM. YMeTh|paboTa» PP3
UCIOJIB3YIOTCS 0€3 pelenTta Bpaya.|pellaTh pacueTHble 3aJaud H3YYEHHBIX | «A30TcoaepIKaliye
CchopmupoBarh  mpejcraBieHHe 00 | THUIIOB. COEIMHEHUS
QJIKOTOJIU3ME W HApKOMaHUU  Kak
IIPaKTUYECKH HEU3JIEUNMBIX
XpOHMYECKHX 3a0oneBaHusix. Pemenue
pacueTHBIX 3aJa4 U3YYECHHBIX TUIIOB

Tema 11 CuHTeTHYeCKHE MOJIUMePbI 4 yaca

32 |IlonsTHe o VYrayOuTh U CUCTEeMaTU3UPOBATh 3HaHMS | 3HATh ~ CTpoeHue  moiaumepoB  u| /[l Komnekuus | [TosTop
BBICOKOMOJIEKYJISIPHBIX |0 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX | 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT HX |IJIaCTMAacC UTh
COEIUHEHMSIX. Ha OCHOBE paHee MOJIyYEHHBIX CBEJIEHUH. | CTPOEHUS, CYLIHOCTh peaxkuuin § 12
OCHOBHBIE METOTBI PaccmoTpeTs KJIaCCU(DUKALIMIO | TOTUMEPHU3AMA M TIOJHMKOHICHCAITUH. § 42,
CHUHTE3a MOJIMMEPOB. macTMacc. O3HaKOMHUTB CO CBOMCTBaMM | YMETh OIPEAEIATh MOHOMED, MOJIUMED, ymp 1,2

W TNPUMEHEHHEM IMOJMATWIECHA U |CTPYKTYpHOE 3BEHO, CTENIEHb 4c176
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[TonusTnnen. MoJIMIIponiuieHa. /Jame npedcmasieHnue | IOJIMMEPU3alUU, 3aIIUCHIBATh YPABHEHUS

[TonumnponuieH. 0 heHonpopmanbOecUOHbIX CMOJIAX. MOJIMMEPH3AlM U TOJIMKOHCHCAIIHH.
3HaTh  CTPOCHHE, CBOWCTBA, "
IpUMEHEHHE MOJIMATUIICHA u
TMIOJIUITPOTIUJICHA.

33 |Cunrernueckue N3yunts CTPOCHHE, CBOIICTBa, | 3HATH CTPOCHHUE u ceorctia | /1 Komnexkuus | § 43 §
Kay4yKH U MOJIyYeHUE U NPHUMEHEHHE Ba)KHEHILUX | CTEpeoperysipHbIX CUHTETUYECKHUX | BOJIOKOH 44 yrip
CHHTETHYECKUE CHHTETHYECKUX KaydyKoB. M3yuwTh |KaydykoB. FIMmeTp mpencraBieHHE O 2-3 c.
BOJIOKHA. KJaccu(UKALINUIO BOJIOKOH. PaccMOTpeTh | cTpoeHuu, CBOMCTBaX, MPUMEHEHUU U 182

CTpOCHHE, CBOWCTBA H IPHUMEHEHHE |IIOJyYCHUH JaBCaHa M KalpoHa.
CUHTETHYECKUX BOJIOKOH KamlpoHa W
JIaBCaHa.

34 |Utoromasn [IpoBepuTh 3HAHUS U YMEHUS ydaluxcs KounTponbhas
KOHTpOJIbHasi padoTa |10 U3yYCHHBIM TeMaM pabota
o TeMaM «Kucnopoacoaepxamue OpraHu4YecKHe
«Kucsopoacoaep:kam |COeIUHEHUN», «A3zoTCcoaepkanime
ue OpraHuyecKue OpPraHUYECKUE COCTUHEHHS»
coeIMHEeHUs»,

«A3oTcoaep:xanue
OpraHuvecKme
COe/IMHEHHUS»

35 |OO6o6menue 3Hanuii Mo |OGOOIUTE W CHCTEeMaTHU3UPOBAThH

KypCy OpPraHU4eCKOM  |3HaHMS yJaruxcs o Kypcy

xumun. Opranndeckas
XUMHS], YEJIOBEK U
pUpoa

OpraHN4YeCKON XUMHH
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