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IHosicHuTEIbHASA 3aNIMCKA

CTpyKkTypa 10KyMeHTA.

Paboyas mporpamma Mo XUMHUH MPEACTABISET COOON IENOCTHBIA JTOKYMEHT, BKIIOYAFOIINN
IIATh PA3/elIOB: TOSCHUTCIBHYIO 3alKMCKy; TPeOOBaHUS K YPOBHIO ITOATOTOBKH YYaIMXCS;
KalleHJapHO — TEMAaTWYeCKOe IUTAHMPOBAaHHUE; COMAEp)KAaHUE TeM Y4eOHOro Kypca; MepedeHb
y4e0HO-METOAUIECKOTO 00CCIICUCHHMS.

ConeprkaHue Kypca XMMHH MPEICTABICHO B MPOrpaMMe B BUJE JIByX TEMAaTHYECKUX OJIOKOB,
obecrnieunBarONMX (HOPMUPOBAHHE XUMHUYECKOW TEPMHUHOJOTHH, T'PAMOTHOTO OOpaIleHHs C
BEII[ECTBAMU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO.

Jlannas pabodast mporpamMMa pa3padoTaHa B COOTBETCTBHHM ¢ YYEOHBIM IJIAHOM OCHOBHOTO
obmero oOpasoBanuss Ha 2022 — 2023 y4. TON MYHHLIMOAIBHOTO  OOJKETHOTO
o0meoOpazoBarenbHOTO YupexkaeHus «Cpeasis odmeoOpa3oBarenbHas mikojaa Ne46» B paMmKkax
npernofgaBanus ydeOHnoro npeamera «Xumus» B 10-11 xmaccax. Ilporpamma pazpaborana st
0011e00pa3oBaTeIbHBIX KJIACCOB. YUEOHBIA TpenMeT «XHMHS» BXOJUT B 00pa3oBaTEIIbHYIO
o0macth «EcTecTBEHHBIC HAYKI.

denepalbHbIN roCyIapCTBEHHBIM 00pa3oBaTeIbHBIA CTaHAAPT OOIIET0 0Opa30BaHUs, a TAKKe
OCHOBHBIC HJIeW M TMOJNIOKeHUs [Iporpammbl pa3BuTuss U (OPMHPOBAHHS YHHBEPCATBHBIX
y4eOHBIX JCHCTBUH 11 cpeaHero (MOJHOTO) oOImero oOpa3oBaHUS COCTABISIOT OCHOBY
npearaeMoi padboueil nporpaMMel.

Ora mporpaMMa JIOTHYECKH MPOAOIDKAET MPOrpamMMbl JUIsl HA4YaJbHOTO OOIIEro U
OCHOBHOTO 00mIero oOpa3oBaHusi B 00JaCTH Pa3BUTHS BCEX OCHOBHBIX BHJOB JIEATEIBHOCTU
oOy4yaembIX, MpeACTaBIeHHbIX B HuX. OHa cocTaBieHa ¢ y4€TOM OCOOEHHOCTEH, KOTOpbIE
0o0yCJIOBJICHBI, B TICPBYIO OuYe€pelb, IPEIAMETHBIM COACPNKAHHNEM U ICHUXOIOTUICCKUMU
BO3PACTHBIMH OCOOCHHOCTSIMHU 00y4aeMbIX.

[To3HaBarenpHas NEATEIHLHOCTh TP U3Y4EHUU Kypca XUMHUH Ha 0a30BOM YpOBHE HTPACT
BEAYIIYI0O POJIb B PAa3BUTHUM OCHOBHBIX BHUJOB y4YeOHOW MAEATEIHbHOCTU CTapIICKIACCHHUKOB:
BJIQJICTh METOJaMU HAyYHOTO TIO3HAHMS, IIOJIHO W TOYHO BBIPAXaThb CBOW MBICIIH,
XapaKTepH30BaTh, OOBICHATH, KIACCU(PUIIMPOBATh XUMHUYECKHE OOBEKTHI, paboTaTh B TpyIIIe,
apryMEHTUPOBaTh CBOIO TOYKY 3pCHHS, HAXOIWTh, HWCIIONB30BaTh PA3UYHBIC HCTOYHUKU
uHGOpPMAIUH U MIPEICTABIATh B YCTHOW U MUCHbMEHHON PEUYM pe3yabTaThl €€ aHaIm3a.

Bonbmioit BkiIag B JOCTMKEHHE JTHX I€JIed CpegHero ooOmero oOpa3oBaHUS BHOCHUT
u3yuenue Xumuu, KOTopoe Ipru3BaHo ofecneuums.

1) dopmupoBaHHE €CTECTBEHHO-HAYYHOW KAPTHHBI MHpPa, B KOTOPOH CHCTEMa XHMHYECKHX
3HAHUM SIBISAETCS €€ BaKHEUIIIMM KOMIIOHEHTOM,;

2) Pa3sBUTHUC HHTCJIJICKTYaJIbHOT'O u HPAaBCTBCHHOI'O IIoTCHIIKaJia CTApIICKIIACCHUKOB,
dbopMHupoBaHHEe y HHUX ODKOJOTHYECKH TPAMOTHOTO B Y4eOHOW W mNpodeCCHOHAIBHON
NESITENIBHOCTH, a TAKXKE B OBITY;

3) oco3HaHHME y CTapHICKIACCHUKOB HEOOXOMUMOCTH B Pa3BUTHH XHMHH WU XHMHYECKOM
MIPOMBIIIUIEHHOCTH, KaK MPOU3BOIUTEIHLHON CHIIBI O0IIIECTBA;

4) mnoHMMaHUE HEOOXOMUMOCTH O€30IacHOro OOpalleHHs C BCIIECTBAMH M MaTepHaliaMH,
HCIIOJIb3YEMBIMH B PO ECCUOHALHOM U TTOBCEIHEBHON YKH3HHU.

HessiMu n3y4eHUusi XHMUH B CpeJHelH IKOoJIe sIBISIOTCH:

1) BuJcHHME W TOHMMAaHWE 3HAYMMOCTH XMMHUYCCKUX 3HAHUH JJIS KaKIOr0 WICHA COLUYMA;
YMEHHE OLIEHUBATh pa3lUyHble (aKThl U SIBICHUS, CBI3aHHBIC C XUMUUECKUMH OOBEKTaMHU U
MpoLIECCAMM Ha OCHOBE OOBEKTHUBHBIX KPUTEPUEB U OIpPENEIEHHON CHUCTEMBI LICHHOCTEH,
(dhopMynupoBaTh 1 000CHOBBIBATh COOCTBEHHOE MHEHUE U YOSKICHUE,;



2) TOHMMaHHE pOJM XUMHH B COBPEMCHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
HCIOJIb30BaHNE XUMUUECKUX 3HAHUH AJ1s1 00bACHEHHsI 00BEKTOB M MPOLIECCOB OKpY Karomien
JEUCTBUTEIIBHOCTU — MPUPOAHON, COLMATIbHOM, KYIBTYPHON, TEXHUYECKON CPEIbI;

3) dopmMupoBaHHe y CTapIICKIACCHHUKOB TMPHU HM3YYCHHH XHMHHU OIbITA I[O3HAHUA H
CaMOTIO3HAHMS C MOMOIIBIO KITFOUEBBIX KOMIIETEHTHOCTEH (KITFOUEBBIX HABBIKOB), KOTOPbIE
WMEIOT YHUBEPCAIBHOE 3HAUCHUE JIJISl PA3JIMYHBIX BUAOB JESITEIBHOCTH, — MOUCKA, aHAJIN3a
1 00paboTKu HHGOPMAIIUHU, U3TOTOBICHNE HH(POPMAITMOHHOTO TIPOAYKTa U €TO MPE3eHTAIUH,
MIPUHATHS PEIICHUH, KOMMYHUKAaTUBHBIX HABBIKOB, O€30MMaCHOTO OOpaIIeHUs C BEIIECTBAMH,
MaTepuaIaMH U MpoleccaMy B TOBCEIHEBHOM JKU3HH U IPO(EeCCUOHATBHOMN JAESITETLHOCTH.

MeTtonnuyeckne 0COOCHHOCTH Kypca

Conepxkanve Kypca pealm3yercsa u3 pacu€ra 1 4 B HeAento. DTOT JUMUT BPEMEHH M
00yCIaBIUBAET Psii METOAMYECKUX OCOOEHHOCTEH Kypca.

N3yuenune xumun Ha 6a30BOM YPOBHE allpHOPHU HE TOTOBUT CTapIIEKIACCHUKOB K Claye
EI'D no xumun. [lo3TromMy B IOCTPOEHUM Kypca UCIIONIb30BAH AHMPONOUEHMPUUECKUI NOO0X00,
IpU KOTOPOM 00ydyeHHEe NMpeIMeTy MPOUCXOAUT Ha OCHOBE Y4€Ta UX UHTEPECOB, CKIIOHHOCTEH U
O0COOEHHOCTEHN, BMECTO XEMUOUECHMPUYECKO20 N00X00a, TIPU KOTOPOM OOyueHUE XUMHHU
CTPOUTCS HA OCHOBE ITPUHIIUIIOB U METOAOB NIO3HAHUS CaMOW XMMMH.

Huzkas MoTuBanusg H3ydyeHUs XUMHHM OOJNBIIMHCTBOM Y4YalllUXCSl T'yMaHUTApHBIX,
(U3MKO-MaTEMAaTUYECKUX KJIACCOB M IIKOJ 0OycloBlieHa €€ CTaTycoM Kak Hempo(UIbHON
JUCIUIUIMHEL [To3TOMY C 11enbl0 MOBBIIEHUS UHTEPECA K XMMUHU Yy TAKUX CTAPIIEKIACCHUKOB
IPEIyCMOTPEHO YCHJICHHUE NPUKIAJHOTO Xapakmepa COINCPKaHUSA W II03HABaTEIbHOU
NEeSATENBHOCTH MpU OOy4YEeHUM JAHHOTO Kypca, T. €. CBA3M XMMMU C IIOBCEAHEBHOM JKU3HBIO
yenoBeka. Tak, B Kypce OpraHM4ecKod XMMHM Ha 0a30BOM ypOBHE Mpejularaercsi U3ydeHue
paznena «OpraHuyeckas XUMHUs M OOIIECTBO», KOTOPBIM 3HAKOMHUT CTapIIEKIACCHUKOB C
OCHOBaMM OMOTEXHOJIOTUU M XUMUH IOJIUMEPOB. A B Kypce 001eil XuMuM B pasjene «XuMus u
COBPEMEHHOE OOIIECTBO» paccMaTpUBAETCA TeMa «XUMHYECKasi IPaMOTHOCTh, KaK KOMIIOHEHT
o0miel KyJabTypbl ueloBeKa», (OPMHUPYETCS YBAKEHME K MHCTPYKLHUSAM [0 S3KCIUTyaTalluu
OBITOBBIX TNPHOOPOB W TpPENapaToB, a C LEJNbI0 NPAaBWIBHOTO YXOJa 32 TPUKOTAKHBIMHU
U37eNUAMH (YMCTKOM, CTUPKOM, CYIIKOH, YTIOKKOM), — YMEHHE UUTATh UX STUKETKH.

VY4eOHbI MaTepuall Kypca XUMHUM Ha 0a30BOM YpOBHE U3JIOKEH HE B CYXOM
TUIaKTHYeCKOM (opmare, a ghpopmame cobecedosanusn ¢ 00yJaromUMCs Ha OCHOBE peasln3aliiu
MEKIIPEAMETHBIX CBA3EH C MUPOBOM XYIOKECTBEHHOM KYJIBTYPOU, JTUTEPATYPOU, JIUTEPATYPOH,
HCTOPUEN.

Xumuueckuit IKCnepumeHm u pacuémuule 3a0auu no Gopmynam u ypagHeHuaM B Kypce
0a30BOT0 ypOBHA M3-32 HEOOJBIIOTO JUMHUTA BPEMEHH MCIOJIb3YIOTCS HECKOJIBKO MHAYe, 4YeM B
OCHOBHOI 1IIKOJIE U IPU U3YYEHUU XUMHH Ha YII1yOJIEHHOM YPOBHE.

Kpome 3TOro, ¢ 1€1bt0 SKOHOMUH BPEMEHU M YCHJIEHUS HAIVISIAHOCTH HAa YpOKax XUMHH
MpeajaraeTcsi MCIoJb30BaHUE BUACO(PpParMEHTOB M BHAEOMATEpPHANIOB, a TaKXKe KOJUICKIIHM,
MOJITOTOBJICHHBIX K KQXKJIOMY YPOKY XMMHUH Ha OCHOBE PUCYHKOB-KOJUIaXeH N3 yueOHUKOB.

UtoObl peann3oBaTh B3aMMOCBS3b KAUECTBEHHONW M KOJIMYECTBEHHOW CTOPOH H3Yy4aeMBIX
XMMHUYECKHX OOBEKTOB, — BELIECTB M pEaKUui, — pacu€THble 3agadd 1o ¢GopMyiIaM H
YPaBHEHHSAM, HEOOXOAMMO TaKKe YBEIMUYUTh YIAEIbHBIM BEC CaMOCTOSTEIbHOH paboOThI
yuamuxcs. C 3Toi Lenpio pacu€THBIC 3aJaud, MPHUBEASHHBIE B KOHIIE KaKIOro maparpada
y4EOHUKOB, OLICHUBAIOTCA U KOMMEHTUPYIOTCS] YUUTEJIEM Ha MPOTSKEHUN 3—5 MUHYT B Haydaje
Ka)KJ0T0 ypOKa.

Packpvimue ceéazu usyuaemozo mamepuana ¢ Oyoywien npogheccuoHanIbHOI
0esAmenbHOCMbI0 GbINYCKHUKA CPeOHell WIKOIbl Cnocofcmeyem yCuneHuro MOomueayuu
yuawuxca K u3ydenHuio Henpo@uibHOU OUCUUNAUHBL. DTO MOXKET ObITh JIOCTUTHYTO yepes
BBINOJIHEHNE CTAPIIEKIACCHUKAaMU 3aJaHuil ¢ obmel tematukoil «lloaroroBsre coolmieHue o



TOM, KaK CBSI3aHBI CBEICHUS KOHKPETHOM TeMbI ¢ BhIOpaHHOM Bamu BY3oMm wmiu ¢ Oymymieit
o eCCUOHAIBHON AEATEIbHOCTBION.
bonpuiyro ponp B MHTErpanuy 3HAHMM CTAPIIEKIACCHUKOB II0 XMMHH M JIPYrUM
IpeIMeTaM UIparT @uaocohckue Kamezopuu u 3aKOHbl, HANPUMED, 3aKOHBI Iepexozaa
KOJINYECTBEHHBIX OTHOLICHUH B KaU€CTBEHHBIE, €AMHCTBA U OOPHOBI MPOTHUBOIIOIOKHOCTEH HITH
KAaTeropusi «OTHOCUTEJIBHOCTH WMCTHHBI». Tak, B XOA€ AMCKYCCMU O CYTHM HNEPHUOJUYECKOTO
3aKOHa y4Yalluecsl MPUXOIAT K BBIBOAY O IPUYMHHO-CIEACTBEHHON CBSI3M M3MEHEHMI CBOMCTB
3JIEMEHTOB M 00pa3yeMbIX MMM BEIECTB OT 3apsiioB U3 aTOMHBIX SA€p WIM O JIBOMCTBEHHOM
MOJIOKEHUH BOAOpOAAa B MepHoAMYecKor cucteme. I[Ipu paccMoTpeHHMH KiacCUpUKAIIH
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU INPOCTBIX BEIIECTB (METaIbl U HEMETaJUIbl) U
COeIMHCHUHN (OKCHJIBI U THIPOKCHIIbI) HA OCHOBE OTHOCHTEILHOCTH MCTHHHOCTH O0Y4YarOIIUeCs
OCO3HAaHHO paccMaTpUBAIOT 0a30BbIE MOHATUS Kypca. CTPOEHHE aToMa U BHJbl XUMHUYECKUX
CBSI3€H, TUIIBI KPUCTAUTMYECKUX PEMETOK M (pU3MUecKue CBOMCTBA BEHIECTB, aM(pOTEPHOCTb.
Opgun yac B Hemeno, OTBEAEHHBIM Ha M3y4eHHME Kypca, MNpeArojaraeT IIHPOKOoe
UCIOJIb30BAHUE JEKYUOHHO-CEMUHAPCKOL (Popmbl npoeedeHus y4eOHbIX 3aHAmuU. ITO
MIO3BOJISIET CTAPIIEKIACCHUKAM HE TOJBbKO 3(PQEKTHMBHO yCBauWBaTh COJEpKAHME Kypca, HO U
TOTOBUT MX K IPOJIOJDKEHUIO 00pa30BaHusl B BBICIICH LIKOJIE, I/l Takas opMa npeodiajaer.

OO0mas xapakTepuCTHKa Kypca

OCOOEHHOCTH COJEepXKAaHUS U METOIUYECKOro IMOCTPOEHUs Kypca c(hOpPMHpPOBaHBI Ha
ocHose ®I'OC COO.

1. Conepxanue Kypca BBICTPOCHO JIOTHYHO M JOCTYITHO B COOTBETCTBHM C CHCTEMHO-
JeSTEIbHOCTHBIM MTOJIX0/IOM Ha OCHOBE HEPAapXUU Y4eOHBIX MPoOIeM

2. B 10-om kiacce CTapIIEKIaCCHUKH 3HAKOMSTCS C OOraTblM MHUPOM OpraHMYEeCKUX
BEIIECTB HA OCHOBE pean3aliy UJIe B3aUMOCBSA3H XUMUYECKOTO CTPOEHUS ITHX BEIIECTB C MX
CBOWCTBAMHM U PUMEHEHUEM

3. Conepxanue Kypca obmield xumMuu B 11-oMm Kiacce crmocoOCTBYeT (HopMUpOBaHHIO
€IMHOW XUMHYECKOM KapTUHBI MHUpa y BBITYCKHHUKOB CpEIHEH HIKOJIBI MYTEM PAacCMOTPEHHUS
OOLINX 11 HEOPTraHUUYECKOM U OpraHNYeCKOM XUMHUH MOHATHI, 3aKOHOB U TEOPHUH.

4. Nzyuenue Kypca MPOBOIUTCS HA OCHOBE COUETaHHS TEOPUH U MPAKTHKH MPOOIEMHOTO
o0Oy4eHHsI U MoJjaun MaTepuaa B JJOTUKE HAyYHOTO MTO3HAHUS.

5. TeopeTnueckue MOJOKEHUS Kypca LIMPOKO MOAKPEIUIEHBl JEMOHCTPAlMOHHBIMU
XUMHUYECKHUMHU SKCIIEPUMEHTaMHU, Ja00paTOPHBIMU OIBITAMH U IPAKTUYECKUMHU paboTamu.

6. Peanu3zyeTcst nHTErpanus Couep kaHusi Kypca ¢ MpeJMeTaMu He TOJIBKO €CTECTBEHHO-
HAy4YHOT'0, HO M TYMaHUTapPHOTO IIUKJIOB.

7. JIOCTHXEHMIO TIPEAMETHBIX, METAaNpPEIMETHBIX M JMYHOCTHBIE pPE3YIbTAaTOB
CIOCOOCTBYET cucTema 3agaHuii B dopMare pediIeKCHuu: MPOBEPHTE CBOM 3HAHUS, NMPUMEHUTE
CBOM 3HAHUSI, UCTIONB3YHTE JOMOIHUTENBbHYIO HH(POPMALIMIO U BBIPA3UTE MHEHHUE.

8. PackpbIBaeTcs poyib POCCUHUCKUX YYEHBIX B CTAHOBJICHUHM MHPOBOW XHUMHUYECKOH
HAyKH, YTO CIIOCOOCTBYET BOCTIUTAHHIO NMATPUOTU3MA U HAIIHOHAJIBHOW CaMOUACHTU(DHKALINY.

9. Kypc peanu3zyeT cBs3b y4eOHOUM TUCIUIUIUHBI C )KU3HBIO, YTO CIOCOOCTBYET YCUIICHHUIO
MOTHUBAIMY YYaIIUXCS K U3YYEHUIO HENPOPMILHOW XUMHH Yepe3 PaCKPhITHE CBSA3U M3y4aeMOro
MaTepuaia ¢ Oyayiiei oopa3oBaTelbHOM TpaeKkTopHueil U nmpodeccruoHaIbHON AESITENLHOCTH.

10. B kypce npencTaBieHbl COBPEMEHHBIE HANIPABICHHUS PAa3BUTUS XUMUYECKOW HAYKH U
TEXHOJIOTHH.

11. B kypce Halwm oTpaxeHue OCHOBHBIE COICPKATEIbHBIC TUHUU:

o «Bewecmeo» — 3HaHHUI O COCTaBe, CTPOCHUHU, CBOMUCTBAX ((U3NYECKHX, XUMUYECKUX U
OHMOJIOrMYeCKHX ), HAXOXK/ICHUHU B PUPOJIE U MOTYyYEHUH BaXKHEHIINX XUMUYECKHUX BEIIECTB,;

o «Xumuueckasn peaxkyusn) — 3HAHUA O IMPOLCCCAX, B KOTOPBIX HNPOABIAIOTCA XUMHYCCKUC
CBOMCTBA BEIICCTB, YCIOBUAX UX MPOTCKAHUA U crnocobax YIIpaBJIICHUS UMH,
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o «llpumenenue eewjecme» — 3HAHUS B3AMMOCBS3M CBOMCTB XHMHUYCCKHX BEILNECTB,
HauOoJiee  WCIONB3yeMbIX B OBITY, TNPOMBIIUICHHOCTH, CEJIbCKOM  XO3sHCTBE,
3paBOOXPAHECHUU M HA TPAHCIIOPTE;

o «I3biKk Xumuu» — CHCTEMa 3HAHMHW O BAXKHEHIIMX MOHATHSAX XUMUU U XUMUYECKOU
HOMEHKJIaType HeopraHuueckux M oprannyeckux semects (MIOITAK u TpusBmanbHOR);
BJIQJICHUE XUMUYECKON CUMBOJIMKON U €€ OTPakKEHUEM Ha NMHUCHbME, —XMMHUYECKUMH 3HAKaMHU
(cumBonamu), GopMyibl U ypaBHEHUS, a TaKKe MpaBuia nepeBoaa HHPOpMAIUU C POTHOTO
A3bIKa Ha A3bIK XUMHUH U OOPATHO.

Mecto npeagmera B y4eOHOM IJIaHe

Kypc xumun B cpenneil mkonme mpenycmarpuBaercss demepaiabHBIM TOCYIapCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM KaK COCTaBHAas 4acTh MNpeaMeTHo obmactu «EcTtecTBeHHO-
Hay4YHbIE IPEIMETHI».

XuMUs BKJIIOYEHA B pa3zien 0a3ucHOro yueOHOTo IuiaHa cpenHeil mkoinsl «ConepkaHue,
dbopMupyemMoe ydacTHHKaMH OOpa30BaTeIBLHOTO TPOIeccay, MOITOMY OOyYaroIIHecs MOTYT
BBIOpAaTh XUMHIO Kak Ha 0a30BOM, TaKk M Ha YIIyOJEHHOM YpOBHE WIIM JK€, B KadeCTBE
aJIbTepPHATHBBI BBIOpATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHMEY.

B 6asucHom ydeOHOM IulaHe 00IIE00pa30BaTEIbHBIX OpPraHU3ALUN H3YyYeHUE XHMUHU
npoBonuTca U3 pacuéra 1 yac B Hexemro (70 wacoB 3a aBa roga 0Oy4eHHs), B COOTBETCTBHU C
KOTOPBIM W pa3paboTaHa maHHas pabodas mporpamMMa IO XHMHUH IS CPETHETO OOIIero
o0Opa3oBaHus Ha 6A30BOM YPOBHE.

[lnanupyemMbie pe3yabTaThl ONMUPAIOTCS HA BEIYIIWE IIETIEBBIE YCTAHOBKH, OTPa)Karollne
OCHOBHOW CYIIECTBEHHBIH BKJIA] M3y4aeMOH MPOrpaMMbI B Pa3BUTHE JIMYHOCTH OO0YYaIOIINXCS,
UX CIIOCOOHOCTEM, C UCIIOIB30BaHUEM 000pyIOBaHuUs IIeHTpa oOpa3oBanus «Touka pocTay.

JInmuHOCTHBIE, MeTanpeIMeTHbIE H NMPeAMeTHbIE Pe3yJbTaThl 0CBOCHHS Kypca
OOyueHue XMMHHU B CpeJHEN IIKose Ha 0a30BOM ypOBHE IO JaHHOMY KypCy CIOCOOCTBYET
JOCTHXKEHUIO 00yJaIOLIMMUCS CIAECAYIOIUX JUYHOCHIHBIX PE3YTbIMaAmos.
1) 4yBCTBa TOPIOCTH 3a POCCHUCKYI0 XHMHUYECKYH0 HAyKy M OCO3HAHHE POCCHICKON
Ipa’kIaHCKON UAEHTUYHOCTU — 6 YEeHHOCMHO-0PUEHMAYUOHHOU cepe;

2) 0co3HaBaTh HEOOXOIUMOCTh CBOCH MO3HABATEIIBLHOM JIEATEIBHOCTH U YMCHHUE YIIPABISATH CHO,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU; TOHMMAaHUE
BOXHOCTH HETPEPHIBHOTO 00pa3oBaHMs KakK (PakTopy YCIEUIHOH NpodeccHOHATbHONH |
0OIIIECTBEHHOW NEATEILHOCTH; — 6 NOo3HasamelbHol (KOTHUTUBHOW, WHTEIUICKTYaTbHOM)

chepe

3) TOTOBHOCTBH K OCO3HAHHOMY BBIOOPY JalibHEHIICH 00pa30BaTeIbHON TPACKTOPHH WK Chepbl
poeCCUOHANTBHON NeSITeTbHOCTH — 6 mpy0osoli cghepe,

4) HempusTHE BPEIHBIX NPUBBIYCK (KYpEHUs, YINOTPEOJICHUS alKOrojsi W HAapKOTUKOB) Ha
OCHOBE 3HAHUH O TOKCHYECKOM M HApKOTUYECKOM JEHCTBUU BEIIECTB — 8 cgepe
300posbecobepedceHus U Oe30NaACHO20 00Pa3a HCU3HU;

Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKAMH CPEIHEW IIKOJBI Kypca

XHMHH SIBIISIOTCS:

1) ucnonvsosanue OCHOBHBIX METOMOB TO3HAHHS (ONpEAEICHHE HCTOYHUKOB YUeOHOH U
Hay4YHOU MH(pOpMaIliK, oTyYeHHe 3Toi nHpopMaIuy, e€ aHaIu3, 1 YMO3aKIIOUeHHS Ha €T0
OCHOBE, W3TOTOBJICHHWE W Tpe3eHTanus WHPOPMAIMOHHOTO TMPOAYKTa; IPOBEICHHE
JKCIIEPUMEHTa, B TOM UHCI€ U B TMPOLECCE UCCIECI0BATENbCKON JIESITEIbHOCTH,
MOJICIUPOBAHUE HM3y4aeMbIX OOBEKTOB, HAOIIONIEHWE 3a HUMH, UX H3MEpeHHe, (PuKrcamms
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2)

3)

4)
5)

6)

7)

8)

9)

pe3yJIBTaTOB) U HX npumeHerue Jisi TOHUMAHUA PpPa3jIMdIHbIX CTOPOH Opr)KﬂIOH.[Gﬁ
HeﬁCTBHTeHBHOCTH;

gladeHue OCHOBHBIMH WHTEIUICKTYaIbHBIMH OIEPALUsIMHU (aHAIW3 M CHHTE3, CPABHCHUE U
cucTeMaTH3anus, 000OIIeHHEe W KOHKpeTH3alus, KiacCH(pUKAlUs ¥ IOHCK aHaJIOroB,
BBISIBIICHHE NPUYMHHO-CIEJCTBEHHBIX CBA3€H, (OPMYITUPOBKAa THIIOTE3, MX IPOBEPKAa M
(bopMyITUpOBKa BBIBOJIOB);

no3HaHue OOBEKTOB OKPYXKAMOMIETO MHpa B IUIAaHE BOCXOXKIEHHS OT aOCTPaKTHOTO K
KOHKPETHOMY (OT OOIIIETo Yepe3 YacTHOE K CTUHHYHOMY);

CnocobHoCMmb BbIIBUT'aTb HACHU U HAXOAUTH CPCACTBA, H€O6XOZII/IMI)I€ JUISL 11X OOCTHIXKCHUS,

ymeHue HGOPMYITHPOBAThH LIETH U ONPEIEIATh 3314 B CBOEH MMO3HABATENILHOM /1€ TEIbHOCTH,
OMpeaeNsaTh CPECTBA ISl JOCTHIKEHHUS LIeJiel U pellieHus 3a1ad,

onpedensimsb ~ PA3HOOOPA3HbIE  UCTOYHHKH  TIONYYEHHS  HEOOXOAMMOM  XMMHUYECKOU
nH(pOpMallMK, YCTAaHOBJIEHHE COOTBETCTBUSI coaepx aHus © (GOpMBI TPEICTaBICHUS
MH(OPMALIMOHHOTO IIPOJIYKTa ayTuTOPUH;

yMeHue TIPOAYKTHBHO O0OIIAThCSl W B3aUMOJEHCTBOBATH B IPOLECCE COBMECTHOM
NeSITENbHOCTH, YUYUTBHIBATH TO3HMIMU APYTUX YYACTHUKOB JEATEIBHOCTH, 3(PPexTHBHO
paspemniaTh KOH()IUKTHI;

20mMogHOCMb K KOMMYHHMKAIIMU (TIPEACTaBIATh PE3ybTaThl COOCTBEHHOM IMO3HABATEIbHOM
JESITEIBHOCTH, CIBIIIATh U CIYIIATh OMMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UITUIO);

VMeHue WCTONb30BaTh CPeICTBA WH()OPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJIOTHMA
(manee — UKT) B pemnieHN# KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AIIMOHHBIX 3a/1a4 C
coOmoneHneM  TpeOoBaHUIA 3PrOHOMUKH, TCXHUKH 0e30I1aCHOCTH, TUTHCHDI,
pecypcocbepekeHus, IPaBOBbIX U ATUYECKUX HOPM, HOPM HHPOPMAITOHHOM 0€30MacHOCTH;

10) 61a0eHuUe A3bIKOBBIMU cpeacrTBaMu, B TOM YHCJIC U A3BIKOM XUMHUU — YMCHHC SICHO, JIOTUIHO

Y TOYHO M3J1araTh CBOK TOUKY 3PEHHsI, HCIOIb30BaTh aJ€KBATHBIE SI3BIKOBBIE CPEACTBA, B TOM
YHCIie U CUMBOJIbHBIC (XUMHUECKUE 3HAKH, (DOPMYITBI U YPaBHEHUS).

Hpedmemublmu pe3yiomamamu N3y4CHUA XMMUW HA 0a3oBOM YPOBHC Ha CTYIICHU CPCIAHETO

06]1_[61"0 06p330BaHI/I${ SIBJIAFOTCS CIICAYIOIIHUEC PC3YIIbTATHI.

l.
1.

B no3naBarenbHoO# chepe:

snanue (nomumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB M B@XHEHIIUX TEOpUl Kypca
OpraHuyYecKoil u o01Iel XuMuw,

yMeHue HAONIONATh, OMHUCHIBATh, (PUKCUPOBATH PE3YyIbTAThl W JIEJaTh BBHIBOJILI HAa OCHOBE
JEMOHCTPAIIMOHHBIX U CAMOCTOSITENIFHO MPOBEIEHHBIX 3KCTIEPUMEHTOB, UCIIONB3YS AJISl TOTO
POIIHOM (PYCCKUM MM MHOM) SI3BIK U SI3bIK XUMUU;

YMeEHUe KHaCCHq)HHI/IpOBaTB XUMHNYCCKUEC DJIEMCHTBI, IPOCTHIC BEIICCTBA, HCOPraHMYCCKUC U
OpPraHM4YeCKHE COCAUHCHHUA, XUMHUYCCKUE TPOLICCCHI,

YyMeHue XapakrepmusoBaTb O6H_[I/Ie CBOﬁCTBa, MOJTY4YCHUC U IPUMCHCHHUC H3YUCHHBIX KJIACChI
HEOPTraHNYCCKHUX U OPraHNYCCKUX BEIICCTB U UX BaKHEHUIIIMX HpCI[CTaBI/ITeJ'IeI\/’I;

onucsledntv KOHKPECTHBIC XUMHUYCCKHUE PCAKIUU, YCIIOBUA UX HPOBCACHUA U YHPABICHUA
XUMHUYCCKUMU MMPpOoUCCCaMu;



6. ymenue TPOBOAWTH CAMOCTOSTENBHBIH XHUMHUYECKHH OKCIEPUMEHT U  HAOMIOAaTh
JNEMOHCTPAIIMOHHBI  AKCIEPUMEHT, (UKCUPOBaTh pe3yiAbTaThl U JeNaTb BBIBOAB U
3aKJIFOUEHUS TI0 Pe3yIbTaTaM;

7. npocHo3upoeamsv CBOMCTBa HCU3YUCHHBIX BCHICCTB 11O aHAJIOTHU CO CBOMCTBaMU HU3YUYCHHBIX
Ha OCHOBC 3HAHUA XUMHUYCCKHNX SaKOHOMCpHOCTeﬁ;

8. ompedenrsmvs WMCTOYHMKH XUMHUYECKOW HH(pOpMAIMM, TOTydaTh €€, MPOBOJUTH aHAIU3,
U3rOTaBIUBATh MH()OPMAIIMOHHBIN POAYKT U MPEACTABIATH €TO;

9. ymemv nonvzoéamvca 00s3aTeNbHBIMUA CHPAaBOYHBIMM Marepuanamu: Ilepuonuueckoit
cucteMo  xumuyeckux  snemeHtoB [ 1. MenneneeBa, Ttabnuueil  pacTBOPUMOCTH,
UIEKTPOXUMHUYECKUM PSIOM HaNPSHKEHUM METAJUIOB, PAJOM JIEKTPOOTPHULIATENIBHOCTH — IS
XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOICTB aTOMOB XUMHUYECKUX AieMeHToB |—IV nepuonos
1 00pa30BaHHBIX UMU IPOCTHIX U CJIOXKHBIX BEILECTB;

10. ycmanosenenue 3aBUCUMOCTH CBOMCTB M TNPHUMEHEHHUS Ba)KHEHIIMX OPraHUYECKHUX
COEJMHEHUHN OT UX XUMHUYECKOrO CTPOEHHs, B TOM YUCJIE U OOYCIIOBIEHHBIX XapaKT€pOM 3TOr0
CTpoeHHs (TIpeiebHbIM WIHM HePeAeIbHBIM) U HaJMUUEeM (PyHKIMOHAIBHBIX PYIIIL;

11. mooenuposanue MoeKya HEOPraHUYECKUX U OPTaHUUECKUX BEIIECTB;

12. nonumanue XUMHYECKOW KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTW IIEIOCTHOW HayYHOMH
KapTUHBI MUPA.

Il. B 11eHHOCTHO-OPHEHTALMOHHOM cepe — GopMUpOBaHHE COOCTBEHHOW MO3UIMU TPU
OLICHKE IOCIJIEACTBUM U1 OKpYXKAlOUIEH Cpelbl IESATEIBHOCTH 4YEJIOBEKAa, CBA3AHHOM C
IPOM3BOJCTBOM U NIEPEPadOTKON XUMHUECKUX MTPOITYKTOB;

1. B TpynoBoii cdepe — npogedenue XUMUUECKOTO SKCIIEPUMEHTA; pa3zeumue HaBBIKOB
y4eOHOM, MPOEKTHO-UCCIIEA0BATEIbCKOM M TBOPUECKOM JESATEIbHOCTH MPU BBIIOIHEHUU
MHAMBHUIYaJIBHOTO MPOEKTA M0 XUMHH;

IV. B cdepe 3m0poBoro odopasa :KusHu — cobnodeHue TpaBui 0€30MacHOr0 0OpalleHus C
BEIIECTBAMH, MaTepHallaMH; OKa3aHUE MEPBOIl MOMOIIM NPU OTPABICHUAX, OXKOraxX M
TpaBMax, MOJYYCHHBIX B pe3yiabTare HApYyLIICHUS MPaBWJI TEXHUKH OE30MacHOCTH TPHU
paboTe ¢ BemecTBaMu U TA0OPaTOPHBIM 000PYIOBAHHEM.

. OO6s3aTe/IbHBIE MUHUMYM CO/IePsKaAHUS
Conep:xanne kypca. 10 knacc. bazoBblii ypoBeHb

Teopua cmpoenua opeanuueckux coeounenuit A. M. Bymaeposa. Ilpeomem
opzanuueckou xumuu. Opeanuyeckue eeujecmeda: NPUPOOHble, UCKYCCHMBEHHblE U
cunmemuueckue. OcobeHHocmu cocmaea U CMPOeHUs OpP2aHUYEeCKUX Beujecms.
Bumanuszm u e2o kpax. Ilousmue 06 yenesodopodax.

OcHOBHbIE  TOJIOKeHMS] TEOPpMH XHMHUYeCKOro crTpoeHusi bBytieposa.
Banentnoctb. CtpykTypHBIe (QOpMYIBI — TOJNHBIE W CcOKpaméHHble. [IpocTeie
(omuHapHBIE) M KpaTHble (IBOIHBIE W TpOWHBIE) cBA3U. M3oMepel u u3omepus.
B3aumHoe BiaMsiHME aTOMOB B MOJIEKYIIE.

Jlemoncmpayuu. Hekotopbie 001IMe XUMUYECKHUE CBOWCTBA OPraHUYECKUX BEIIECTB:
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UX TOpeHHue, IJaBleHHe W oOyrmuBaHue. Monenu (IapocTepKHeBble U 00bEMHBIC)

MOJIEKYJI OPraHMYECKMX COEOUHEHHMH pa3HbIX KiaccoB. OIpeneracHue 3JI€MEHTHOIO

COCTaBa OPraHUYECKUX COCTMHEHUN.

Jlabopamopusie onvimot. VI3roTOBIECHNE MOJIENIEH OPTaHUYECKUX COCTMHEHUH.

YrineBonopoabl M UX NPUPOAHbIE HCTOYHUKH

IIpeneasHbie yriiesonoponbl. Ankanbl. Onpenenenue. ['oMonornueckuil psi alkaHoB U €r0
obmas dopmyna. CrpykTypHas uzoMepus yriaepoaHo menw. Pamukanel. Homenkiarypa
aJKaHOB. XMMHUYECKHE CBOICTBA ajKaHOB: OPEHHUE, PEaKLMU 3aMelleHus (rajJoreHUpOBaHuE),
peakuus pa3iokKeHUs METaHa, peaklys JeruIpUPOBAHUS dTaHa.

HenpenenbHble yrieBoaopoabl. AJIKeHbI. OTWIEH. [OMOJOrMYECKMl psAl  aJKEHOB.
Homenknarypa. CtpykrypHass uzomepus. [IpoMbllIEeHHOE MONYyYEHUE AJIKEHOB: KPEKHHI U
JNETUIpUpPOBaHME aJIKaHOB. Peaknus nerujaparaldyd 3TaHoNia, Kak Ja0opaTOpHbI crocod
MOJIyYEHUs] ATUJICHA. Peaknuu npucoeauHeHMs: TUApaTalus, TUAPOTaJOreHUPOBAHUE,
rajoreHrposanue, noiaumepusanuu. IlpaBuwiio  MapkoBHuKoBa.  OKHCIEHHE  AJIKEHOB.
KauecTBeHHbBIE peakliMy Ha HENIPEIEIbHBIE YIIIEBOAOPOIBI.

Ankanuennbl. Kayuykm. Homenknarypa. ConpsokéHuble auenbl. byraauen-1,3, wuzomnpeH.
Peakuust JleGenesa. Peakuuu mnpucoenuHeHus —ankaaueHoB. Kaydyku: HarypasbHbIH,
cunTeTnueckue (OyTaaueHOBbIN, H30MPEHOBBIN). Bynkanuszamnus kayuyka. Pe3una. D00HUT.
Aaxkunbl. O0mIas xapakTepuCTUKa TOMOJOru4Yeckoro psnaa. CrocoObl 00pa3oBaHUsl Ha3BaHUU
AaJKUHOB. XMMHUYECKHE CBOWCTBA  ALETWUJIEHA: T[OPEHHE, pPEaKUUH IPUCOECIUHECHUS:
TUpOrajoreHMpoBaHue, rajJoreHupoBanue, ruaparanus (peakuus Kydeposa), — ero nonyueHue
U IpUMEHEHUe. BUHWIXIIOpUI U ero noimMepu3anus B NOIUXIOPBUHUIL.

ApeHbl. beH3011, KaKk NpeACTaBUTENb APOMAaTHUECKUX YIIeBOoAO0poaoB. CTpOEHHE €r0 MOJIEKYIIbI
U CBOHCTBa (u3NYeCKUe U XUMHYECKHEe CBOWMCTBA: TOpEHHE, pEeaKIMHU 3aMelleHUus —
rajioreHupoBaHue, HUTpoBaHue. [lomyuenue u npumeHeHue OeH3oa.

IIpuponnbiii u monmyTHbI rasbl. CoctaB NpUpPOAHOro rasa. Ero HaxoxaeHHe B NPHUPOJE.
[IpeumymiecTBa MpUPOAHOTO ra3za Kak TOIUIMBA. XUMHUECKas NepepadoTKa MPUPOJHOIO rasa:
KOHBepcus, nuposn3. CHHTE3-Ta3 U €ro IpUMEHEHHE.

[TonytHbIe Ta3bl, uX cocTaB. [lepepaboTka momyTHOTO ra3a Ha (PaKIUU: CyXOW ras, MPOIaH-
OyTaHOBasi CMECh, Ta30BbIN OCH3MH.

He¢1bs u cnocods! eé nepepadorku. CoctaB HeQTH U €€ mepepaboTKa: MEperoHka, KPEKUHT,
pudopmunr. Hedrenponykrsl u ux nomydenue. [loarue o6 okTaHOBOM yHcie. XUMHUYECKUE

CII0COOBI NOBHIIIIEHUS KayecTBa OCH3MHA.



Kamennbiii yronb u ero mepepadorka. KokcoBaHME KaMEHHOIO YIS M €ro MNPOLYKTHI:
KOKCOBBIH Ia3, aMMHadHas BO/1a, KAMEHHOYTOJIbHAs cMOoJIa, KOKC. ["a3udukanus kaMeHHOTo yIiisl.
Jemoncmpayuu. TopeHrne NpeNeNpHbIX M HENPEAENbHBIX YIIEBOJOPOAOB: METaHA, JTaHa,
aneTtwieHa. KadecTBeHHble peakIUM Ha HENpPEJeNIbHbIE YITIEBOAOPOABI: 0OECIBEUNBaHUE
STUJICHOM M aleTWICHOM pPacTBOPOB IE€pMaHraHarta Kaius M OpoMHOM Boabl. OTHOLIEHHE
OeH30J1a K 3TUM OKHUcauTe M. Jlerunparanus staHona. I'unponus kapouaa kansuus. Komnekiuu
«Hedts u HEeDTENPOMYKTHY, «KaMeHHBIN Yroiab W MPOAYKTHI €ro nepepaboTkmy», «Kaydaykuy.
Kapra none3nbix nckonaemsix PO.

Jlabopamopnsie onvimepr. OO0HapyXeHHE NPOAYKTOB TopeHHs cBeud. MccienoBanue cBOWCTB
Kay4yKOB.

Kucnopoa- u asorcogep:xkaiue OprannyecKkue CoeAuHEeHU s

Onnoaromuble cnuprbl. Omnpenenenue. @OyHKIMOHANIbHAS  THIPOKCWIbHAS — TpyIIA.
lT'omomornyeckuii  psia MPEAENbHBIX  OJHOATOMHBIX  CHHUPTOB. M3oMepusi  MONOKEHHUS
¢byHKUMOHAIBHON Tpynnbl. BogoponHas cBsi3b. XUMHUYECKHE CBOMCTBA CIIUPTOB. AJIbJETHUIHAS
rpynma. Peakuust stepudukanuu, cinoxssie 3¢upsl. [Ipumenenue cruproB. J[lelicTBue
METHUJIOBOTO M 3THJIOBOIO CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHoroaroMHble CHUPTHI. DTUICHIIMKOb, KaK IPEICTABUTENb IByXaTOMHBIX U IVTUIEPUH, KaK
IIpeICTaBUTENb TPEXAaTOMHBIX CIIUPTOB. KauecTBeHHas peaklys Ha MHOTOATOMHBIE CIIMPTHI, UX
CBOIiCcTBa, mony4yeHue u npumeHenue. [lonstue 06 anTudpuzax.

®enos. CtpoeHue, moaydyeHue, CBOMCTBa U MpuMeHeHue ¢geHona. KauecTBeHHbIe peakiuu Ha
(denon. B3anMHoe BIMSHUAE aTOMOB B MOJIEKYJIe peHOIA.

Aabaerubl U KeToHbl. PopMmanblIeru]l U aleTajbAerujl, Kak IpeICTaBUTENIN albJeru/oB,
coctaB MX MoJekyl. DyHKIMOHaJbHAasg KapOOHWibHas rpymnmna. KauecTBEeHHblE peakIMu Ha
anpaeruabl. CBONCTBa, MONMydYeHUE U MPUMEHEeHHe QopMalbleruaa u aneranpiaeruna. Peakiun
MOJIMKOHJEHCAMH 17151 popManberuia. [loHsTHe o keToHax Ha MpUMepe aleToHa.
Kap6onoBble KucaoTbl. [OMONOrHMYECKHI PSJl TPEACIBHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KUCHOT. JKupHble KapOOHOBBIE KHCIOTHl. XHMHYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
[lonmyuenue u npuMeHEHNE MYPaBbUHON U YKCYCHOM KUCIIOT.

Caoxunblie 3¢upsnl. Kupbl. Peakius stepudukanuu. Croxasie 3¢upsl. Kupbl, Ux cocTaB u
ruAposu3 (KUCIOTHBIN U 1enouHoi). Mbina. ['unpupoBaHue )Kupos.

YraeBoabl.  YrneBonasl.  Monocaxapuabl.  [mokoza  kak  anpaerupocnupr. CopOur.
MonouyHokucioe u  couproBoe  Opoxkenue. Portocunte3.  [ucaxapuasl.  Caxapo3sa.

HOJ'II/IcaxapI/II[BIZ Kpaxmal, OCJIIKJI03a.



AMuHBI. AMUHOTpyIa. AMUHBI IPeJEbHbIE U apoMaTudeckue. AHwInH. [lonyyeHne aMUHOB.
Peaknus 3unnHa. XMMHU4YecKUe CBOMCTBA M TPUMEHEHHE aMUHOB.

AMHMHOKHMCJIOTbI. AMHMHOKHCJIOTBL, COCTaB WX MOJEKYI M CBOWCTBA, Kak aM{QOTEpHBIX
OpraHMYeCKHX COeAMHEHUH. [nunuH, Kak mpeacTraBuTeldb aMHUHOKHUCIOT. [lomyuenue
MOJIMIIETUIOB PeaKIUEN NMONUKOHAeH caunu. [IonsaTHe 0 NeNTUIHOM CBSI3N.

Bbeakn. CtpoeHne Monekyn O€NKOB: TIEpBHYHAs, BTOPUYHAS W TPETUYHAS CTPYKTYPHI.
KavecTBeHHble peakiuu Ha OENKU, UX THAPOJIN3, ICHATYpalus U OHONOrHuecKue PyHKINH.
Jemoncmpayuu. IlonyyeHue anpJerusioB OKHciIeHUEM cnupToB. KauecTBeHHasi peakuus Ha
MHOTOATOMHBIE CHHUPTHI. 3aBHCHUMOCTh PAaCTBOPUMOCTH (peHoa B BOJE OT TEMIIEPaTyphl.
BzaumoneiictBue ¢ 6pomHuoit Bogon u xiopuaoM sxene3a(lll), kak kaueCTBEHHbIC pPeaKIMU Ha
(denon. Peakmuu cepeOpstHOrO 3epKajia M CO CBEXKEIMONIY4eHHBIM Tuiapokcugaom meau(ll) mpu
HarpeBaHWH, KaK KaueCTBEHHbIE peaklMu Ha anpJeruapl. OOpasisl MypaBbUHOM, YKCYCHOM,
MaJbMUTHHOBOM M CTEAPUHOBOM KUCIIOT M UX PACTBOPUMOCTDH B BOJE€. AJIbJIETHIHbBIE CBOICTBA U
CBOWCTBA MHOTIOATOMHBIX CIUPTOB TDIIIOKO3bI B peakiuu ¢ rugpokcugom  menu(ll).
Nnentuduxanus kpaxmana. KadecTBeHHbIE peakIiy Ha OENKH.

Jlabopamopnwvie onvimoi. CpaBHEHHE CKOPOCTH MCIAPEHHs BOABI U 3TaHOJIa. PacTBOPUMOCTH
[JIMIEpUHA B BOjie. XMMHUYECKUE CBOMCTBA YKCYCHOM KHUCIOTHI. OnpeneneHue HenpeneabHOCTH
pactutenbHOro Macna. HWaeHTuukanmus Kpaxmajda B HEKOTOPBIX HPOAYKTaX IHUTAHUS.
Wzroropnenne kpaxmanpHOro Kkieiicrepa. M3rotoBnenwe Mmopeneii MONEKYT aMHHOB.
N3zrorosnenue Moaenu MOJIEKYIbl TNIULKHA.

Ilpakmuueckaa padoma. Vinentupukanus opraHMueCKUX COCTUHEHHM.

Oprannyeckasi XuMusi 1 0011eCTBO

buorexnonorusi. Ilepuonst e€ passutus. Tpu HampaBieHUs OMOTEXHOJOTHMU: TeHHas (WM
TeHeTUYeCKas) MHKeHepus; KIeTouHasi MHXKeHepus; Ouonoruueckas uHxeHepus. [ eHeTndecku
MonuduuupoBannele opranu3mbl  (IMO) u  TpancreHnas mnpoxykuus. KioHupoBaHue.
Nmmobunu3oBanHbie (PEPMEHTHI U X IPUMEHEHHE.

Honumepsl. Kiaccudukanus nonuMepoB. MIcKycCTBEHHBIE MOJMMEPBI: LEITYION], alleTaTHbINA
HIENK, BUCKO3a, LeIodaH.

Cunrernyeckue mojauMepsbl. [lomumepusanus U MONMKOHJEHCALUS, KaK CIIOCOOBI MOMyYEHUS
nonumepoB. CuHTeTMdeckue Kaydyku. llomuctupon, TeguoH W NOIMBHHWIXJIOPHI, Kak
IpecTaBUTeNM 1maacTMace. CUHTETUYECKUE BOJIOKHA: KAlIPOH, HallJIOH, KEBJIap, J1aBCaH.
Hemoncmpayuu. KomieKIIMKA Kay4dyKoB, TUIACTMACC, CAHTETUYECKUX BOJIOKOH U U3JENNN U3 HUX.
depMEHTAaTUBHOE PA3JIOKEHHE MEPOKCHIAa BOAOPOAA C TOMOIIBIO KaTalla3bl CBEXEHATEPTHIX

MOPKOBH HJIN KapTOQes.
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Jlabopamopnuie onvimopi. O3HaAKOMJIEHUE C KOJUIEKLUSMU Kay4yKOB, IUIACTMAcC U BOJIOKOH.

Hpakmultecmm paﬁoma. Pacno3naBaHue miacTMacc 1 BOJIOKOH.

Conep:kanne kypca. 11 kiaacc. bazoBblii ypoBeHb
CrpoeHue BelecTs
OcHoBHBIE cBeleHUs] 0 cTpoeHnMH aroma. CTpoeHue aroma: cocTaB sApa (HYKJIOHBI) U
aNeKTpoHHass oOosnouka. [lonstue 00 w3oTomax. [loHsATHE O XWMHUYECKOM DJIEMEHTEe, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsiJIOM sipa.
IMepuonnuyeckas cucreMa xuMudeckux ieMeHToB /I. 1. MenjeiieeBa B cBeTe cBeTE YUCHHS
0 cTpoeHun aroma. Ousndeckuit cMpica npuHAToN B Tabmuie J[. M. MenneneeBa CHMBOIHMKU:
MOPSIKOBOrO HOMEpa 3JIEMEHTa, HOMEpa Iepuoaa W HoMmepa rpymmbl. [IoHsSTHE O BaJdeHTHBIX
anekTpoHax. OToOpaxeHUe CTPOCHUS IECKTPOHHBIX 000JIOUEK aTOMOB XMMHUYECKUX AJIEMEHTOB C
TIOMOTIIBIO JIEKTPOHHBIX M AIEKTPOHHO-TpaQUIECKUX GOPMYIL.
OObsicHEeHHE 3aKOHOMEPHOCTEH WM3MEHEHHsI CBOMCTB DIIEMEHTOB B IMEpPHOAAX M TIpymmax
MEPUONYECKON CUCTEMBI, KaK CIEACTBUE UX JIEKTPOHHOTO CTPOCHUS. DIEKTPOHHBIE CEMENUCTBA
XHUMHYECKUX SJIEMEHTOB.
CpaBHenue Ilepuonnueckoro 3aKoHa M T€OPHH XMMH4YECKOro CTpoeHusi Ha ¢uiiocodckoii
OCHOBe: MPEANOCHUIKK OTKpbITUA lleproanueckoro 3akoHa U TEOPUUM XUMHUUYECKOTO CTPOCHHMS
OpraHWYECKUX COEIUHEHMM; pOJIb JIMYHOCTH B HCTOPUM XHMMHH, 3HAUCHHE NPAKTUKA B
CTAHOBJICHUU U Pa3BUTUU XUMHUYECKUX TECOPHUM.
HonHas xumn4yeckasi CBSI3b U HOHHbIE KPUCTAJIMYEeCKHe pellé TKU. KaTHOHbI 1 aHMOHBI: UX
3apsabpl U KIIacCU(UKAILKS 10 COCTaBy HA MPOCThIE U cioxkHEIe. [IpencraBurenu. I[lonsTue o6
MOHHOW XHMHYECKOW cBsi3u. VOHHas KpucTamnueckas peméTka U (u3ndecKue CBOMCTBA
BEIIECTB, OOYCIIOBJICHHBIC 3TUM CTPOCHHUEM.
KoBasleHTHasi XumMH4yeckasi CBfi3b. ATOMHbIE H MOJIEKYJSIpHble KPHUCTAJLUIHYEeCKUE
pemiéTku. [loHATHE O KOBAJIEHTHOM CBSA3U. DIIEKTPOOTPULIATENILHOCTD, HEMOJISPHAs U MOJSpHAs
KOBaJICHTHBIE CBs3U. KpaTHOCTh KOBaleHTHOW CBsi3U. MexaHU3Mbl 00pa3oBaHUSI KOBAJEHTHBIX
CBsi3eil: OOMEHHBI W JOHOPHO- AaKUENnTOpHBIA. [lONSIPHOCTH MONEKYNbI, KaK CIEeICTBUE
MOJISIPHOCTU CBSI3U U T€OMETPUM MOJIEKYIbl. Kpuctamimiyeckue pemeTku ¢ 3TUM TUIIOM CBSI3H:
MOJICKYJISIpHBIE W aToMHble. @DHU3WYECKHEe CBOMCTBA BEIHIECTB, OOYCIOBICHHBIE THUIIOM
KPUCTAJUINYECKUX PELIETOK.
Mertaqandeckass cBsi3b. lIoHATHE 0  METAIMYECKOHM CBA3M M METaUIMYECKHX

KpUCTAJUIMYCCKUX peméTKax. dusnueckue CBOMCTBAa METAJIJIOB Ha  OCHOBC nux
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KPUCTAJUINYECKOIO CTpoeHMs. lIpumeHeHue MeTaysioB Ha OCHOBE MX CBOWCTB. UEpHBIE M
LIBETHBIE CILJIABBI.

Bonopognas xumuyeckasi cBsi3b. MeXMOJNEKYIsIpHAasE U BHYTPUMOIIEKYISIpHAs BOJOPOJHBIE
CBSI3U. 3HAYEHHE MEXMOJIEKYISIPHBIX BOJOPOIHBIX CBA3EH B MPUPOJIE U KU3HU YEJIOBEKA.
IHomumepsl. IlonydyeHne mnNONMMEpPOB peakUMAMHM NOJUMEPU3ALMA M OJUKOHJEHCAIUH.
Bakneimme npencTaBUTENN IUIACTMAcC U BOJIOKOH, MX IOJIy4EHHE, CBOWCTBA M NPUMEHEHHUE.
[loHsiTHE O HEOPTAHMYECKUX MOJIUMEPAX U UX IPEICTABUTEINH.

JucnepcHblie cucrembl. [lonstue o qucnepcHoil (aze M TUCIEPCHOHHON cpeze. ArperarHoe
COCTOSIHME pa3Mep dacTHll (a3bl, KaKk OCHOBa JJs KIacCU(UKAIMH JUCHEPCHBIX CUCTEM.
OMYIIbCUH, CYCHEH3UH, a’pO30JIM — TPYIIbl TPYOOTUCHIEPCHBIX CHUCTEM, UX MPEICTaBUTEIH.
3071 ¥ reiau — rpynibl TOHKOAUCIEPCHBIX CUCTEM, UX npeacTaBurenu. [lonstue o cunepesuce u
KOAryJIsILMH.

Hemoncmpayuu. llepuonnueckoil cucrembl xumuyeckux snemeHTtoB JI. WM. MenneneeBa B
pa3nuuHbIX popmax. Monenb HOHHOHN KpUCTAITMYECKON PEIETKH Ha IPUMEpE XJIOpUAa HaTpusl.
MuHepamsl ¢ 3TUM TUIIOM KPUCTAJUITMYECKON PEMIETKON: KAJIBLUT, TajuT. Moaenn MONIeKyIsipHOU
KPUCTAUINYECKON PEMIETKH HA IPUMEPE «CYXOTO JIbJay» WIH M0Ja U aTOMHON KPHUCTAJIINYECKOU
peImETKN Ha MpUMepe anmasa, Tpadura Wik KBapia. Moaens MoisipHOro o0bséMa raza. Monenu
KPUCTAJUIMYECKUX PpEHIETOK HEKOTOpbIX MeTauioB. Koslekuuu o0pa3noB — pasziudHbIX
JIUcIiepcHbIX cucteM. CHHEpEe3uC U Koarymsinus.

Jlabopamopuvie onvimpl. KOHCTpyMpPOBAaHHE MOMACIM METAUIMYECKOM XUMUYECKOW CBS3H.
[Tony4yeHne KOJUIOMIHOTO PacTBOpa KypHHOTO O€ka, MCCIIENOBAHUE €T0 CBOMCTB C MOMOIIBIO
Ja3epHON yKa3KH U IIPOBEJEHHUE ero JeHarypauuu. [lomyueHue sMynbcun pacTUTENBHOTO Macia
u HabmoneHue 3a e€ paccioeHueM. llomydeHue CyCHEeH3MM «U3BECTKOBOTO MOJIOKa» U
HaOIoieHne 3a e€ celMMEeHTaIueH.

XHuMHYeCKHe peaKIuu

Kuaccudukanusa XuMudecKnX peakuii. AJUIoTponu3anys U U3oMepHu3anus, Kak peakuuu 0e3
U3MEHEeHMs cocTaBa BemlecTB. AuioTpornus U e€ npuuuHbl. Knaccupukanus peakuuii 1o
pa3NIMYHBIM OCHOBAaHUSAM: MO YHMCIYy M COCTaBy pEareHTOB M MpPOAYKTOB, Mo dase, Mo
WCIIONIB30BAaHUIO KaTaln3aropa Wik (epMeHTa, 1o TemioBoMmy 3¢dekry. TepMoxuMudeckue
YPaBHEHUS PEAKIIUM.

Cxopocth xumMHYecKux peaknmii. dakToppl, OT KOTOpPBIX 3aBUCUT CKOPOCTb XMMHMUYECKHX
peakuuii: IpUpoJa PEearupyrollux BEUIECTB, TEMIIEpaTypa, IUIOWAaAb HMX CONPUKOCHOBEHUS

pearupyromux BEIICCTB, UX KOHLCHTpaluA, IMIPUCYTCTBUEC KaTajiu3aTopa. Ilonarue o karamuse.
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DepMeHTHI, Kak OMOIOTHYecKUe KaTain3aTopbl. MTHrHOUTOPHI, KAK «AaHTOHUMBI» KaTalu3aTOpPOB
U UX 3HAYCHHE.

Xumuyeckoe paBHOBecHe M crioco0bl ero cMemenus. Kiaccuduxanus XuMHUueckux peakiui
0 MpU3HAKy UX HarpasieHus. [loHsaTue 06 0OpaTUMBIX peakluusIX U XMMHUUYECKOM PaBHOBECHHU.
punmun  Jle-Illarense u cnocoObl CMEHIEHHS XMMHUYECKOTO paBHOBECHS. O6mas
XapaKTepUCTUKa peakluil CMHTe30B amMMuaka M okcuna cepbl(VI) m paccMoTpeHHe YCIOBHIA
CMEILEHHsI UX paBHOBECHUS Ha IPOU3BO/ICTBE.

I'mapoams. OOpartuMelii 1 HeoOpaTuMblil ruaponussl. ['maponus coneit u ero Tunsl. ['maponus
OpPTaHWYECKHX COCJMHEHUH B JKUBBIX OPTaHU3MOB, KaKk OCHOBa oOMeHa BemiecTB. [loHsTHe 00
HHEpPreTU4eCcKoM OOMEHE B KJIETKE U POJIM I'MJIPOJIN3a B HEM.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC peakuuu. CTeneHb OKHCICHHUS M €€ ONpeneeHue Io
(opMynamM OpraHMYECKUX U HEOPTraHUYECKHUX BEIECTB. DJIIEMEHTHI M BELIECTBA, KAK OKUCIUTEIH
n BocctaHoBuTenu. [loHsTHE O mpoueccax OKHCIEHUS U BoccTaHoBieHUsA. CocTaBieHue
ypaBHEHUH XUMHUUECKHX pPEaKLUii Ha OCHOBE 3JIEKTPOHHOIO OaaHca.

DJIEKTPOIH3 PACIJIABOB M PACTBOPOB JJIEKTPOJIMTOB. XapaKTepUCTHKA SIIEKTPOJIN3a, Kak
OKHCIIUTEIbHO-BOCCTAHOBUTENILHOTO Ipouecca. OCOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIOIIEro B
pacTBopax 3JeKTpoiHuTOB. [IpakTHueckoe NMPUMEHEHHE BJIEKTPOJIM3a: MONYYEHHE TIaJIOTE€HOB,
BOJIOPO/Zia, KHUCIIOPOJA, LIEIOYHBIX METAUIOB U ILIEIOYEH, a TaKXKe AJIOMHUHHUS 3JIEKTPOJIN30M
pacmjgaBoB M pacTBOPOB COEAMHEHMM ATUX 3i1eMeHTOB. [loHATHE O TralbBaHOMJIACTHUKE,
raJlbBaHOCTEI'MH, paMHUPOBAHUY LIBETHBIX METAIJIOB.

Jlemoncmpayuu. PacTBopeHHE CEPHOUM KHUCIOTHI I aMMHUAYHOM CEJIUTPHI H (PUKCAIUS TETITIOBBIX
SIBICHUWA JUISl 3THX MPOLECCOB. B3anmMoneicTBHs pacTBOPOB COJNSHOM, CEPHOM M YKCYCHOM
KHUCJIOT OJIWHAKOBOW KOHIIEHTpPAlUM C OJWHAKOBBIMH KyCOUKaMu (TpaHylaMy) LHMHKA H
B3aMMOJICHCTBUE OJIMHAKOBBIX KYCOUKOB pa3HBIX METAJUIOB (MarHus, LMHKa, >Kejies3a) C
PacTBOPOM COJITHOM KHCJIOTHI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTH XHMHUYECKHUX PEaKIHil OT
NPUPOABI BEHIECTB. BiamMmozeicTBue pacTBOpPOB THOCYIb(para HATPUS KOHIICHTPALUU H
TEMIEPATYpPBl C PAcTBOPOM CEPHOM  KUCIOTBL. MOIENMpOBaHUE  KHUISILIIETO  CIOS.
Hcnonp30BaHNEe HEOPTaHUYECKHUX KaTalIM3aToOpoB (CoJeil xene3a, MoIuaa Kajus) U MPUPOAHBIX
00BEKTOB, COAEp)KaIIUX Karajazy (Chlpoe MsCO, KapTodenb) Ui pa3joKEHUs IEepPOKCUaa
Bosloposia. B3aumopeiicTBue LIMHKAa € COJSTHOM KHCIOTOM HHUTpaToM cepelpa, Kak HpUMepbl
OKHCIIUTEIbHO-BOCCTAHOBUTENILHOW peakuuii M peakuun obMeHa. KoHcTpyupoBaHue Monenu
anekTposniépa. BungeopparMeHT ¢ NpOMBIIITICHHON YCTaHOBKH ISl MTOJTYYEHUS! alTFOMHHUS.
Jlabopamopnsie onwimer. Wnmoctpanust npaBuia beproiie Ha NpakTHKE — MPOBEIEHUE

peakuuii ¢ o0pa3oBaHMEM OCAaJIKa, ra3a U BOAbl. [ eTepOreHHbIN KaTaln3 Ha IPUMEPE Pa3IoKeHHs
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IIEPOKCHJA BOIOPO/A B MPUCYTCTBUU IHUOKCUAA MapraHia. CMelleHue paBHOBECHS B CHCTEME
Fe** + 3CNS™ < Fe(CNS)s. Ucnsiranue WHAMKaTOpaMU Cpebl PacTBOPOB COJEH PA3IMUYHBIX
TUNOB. OKHUCITUTENIbHO-BOCCTAHOBUTENIbHAS peakuuss W peakuus oOMeHa Ha MpuMepe
B3auMozecTBUs pacTBOpoB cyibdara meau(ll) ¢ xene3oM u pacTBOPOM IIENIOUH.
Ilpakmuueckasa padoma. PemeHne 5>KCIEPUMEHTANbHBIX 3alad IO TeMe «XUMHUYecKas
peakuus».

BemecTBa u ux cBoiicra

Metanabl. usnyueckue CBOWCTBA METAIIOB, KaK (DYHKIIMS X CTpoeHus. JlelieHne MeTauioB Ha
IPyNIbl B TEXHUKE U XUMHH. XUMHUYECKHUE CBOWCTBA METAJIOB U DJIEKTPOXUMHUYECKHH Psij
HanpsokeHuil. [loHaTue o MeTauioTepMuu (aJIIOMUHOTEPMHUU, MATHUETEPMUH U JP.).
Hemeramubl. buaaroponnbie raspl. Hemeramnsl kak  okucnutend. Hemeramnsl  kak
BOoccTaHOBHUTENU. Pan sanexTpoorpuniarensHoct. HEpTHBIE WiIH 01aropoHbIe Ta3bl.

Kucnorel Heopranumveckme u opranumvyeckue. KuCIOTBI € TOYKM 3pEeHHUS aTOMHO-
MOJIEKY/ISIPHOTO yueHus. KHCIOTEI ¢ TOUKHM 3pEHUS] TEOPUH BIEKTPOIUTUYECKON THUCCOLMALINU.
Kucnotrel ¢ Touku 3peHHss npoToHHOM Teopuu. OOUME XUMHYECKHE CBONCTBA KHCIOT.
Kinaccudukanms Kucior.

OcHoBaHMsI HeopraHm4yeckue M opraHuveckue. OCHOBaHMS C TOYKM 3pPEHHUS ATOMHO-
MOJIEKY/ISIpHOTO yueHHsl. OCHOBaHUS C TOUKHU 3PEHUS TEOPHU JIEKTPOIUTUUECKON AUCCOLUALIU.
OcHOBaHUA C TOYKH 3pEHHUs MPOTOHHOW Teopuu. Kiaccudukamuss ocHOBaHUI. XUMHUYECKUE
CBOMCTBA OPraHNYECKUX U HEOPraHNYECKUX OCHOBAaHUM.

AM¢orepHble coeMHEHHs] HeOpPraHu4YecKkue W opraHmyeckue. Heopranuueckue
amM(oTepHbIE COCTUHEHUS: OKCUIBI M TUAPOKCHIIBI, — UX CBOWCTBA M MONydyeHHe. AMQPOTEpHBIC
OpraHMYECKHE COEIMHEHNUS Ha IPUMEPE aMUHOKUCIIOT. IlenTuapl u nentuaHas cBA3b.

Comu. Knaccudukanus comeid. JKEcTkocTh Bombl M cnocoObl €€ yctpaneHus. [lepexon
KapOoHaTa B rufjpokapOoHar u ooparHo. O01Ine XUMUYECKHUE CBOICTBA COJEH.

Hemoncmpayuu. Komnekuus  meramwioB.  Komnekuusas  HemerawioB.  Bsaumonenictsue
KOHILICHTPUPOBAaHHOW a30THOM KHUCJIOTBI C MeIbp0. Bcempliika TepMUTHOW cMmecu. Bcemblnika
4EPHOTO IMOpoXa. BpITeCHEHHWE TaJOreHOB W3 UX PacTBOPOB JPYTMMM TaJIOT€HaMHU.
BsaumozeiicTBre mapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJIIHOM KHCIOTHI U aMMHUaka («IbIM
0e3 orus»). [lonyyenne aMMuaka u U3ydeHre ero CBOMCTB. Pa3nuuHble ciyyan B3auMOICHCTBUS
pacTBOpPOB COJIEH allOMUHHA cO MEnoubto. IlommydeHue >kE€CTKOM BOABI M yCTpaHEHUE €&
KECTKOCTH.

Jlabopamopuwie onvimoi. 1lonyyenue HepaCTBOPUMOIO TMAPOKCHIA U €r0 B3aUMOJICHCTBUE C

kucnotoil. MccnenoBaHue KOHLEHTPUPOBAHHBIX PACTBOPOB COJIIHOM W YKCYCHOM KHCJIOT
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KareJabHBIM METOIOM TpH uX pa3damieHuu Bopou. llomydyenue ampoTepHOro TUAPOKCHIA U
U3y4eHHe ero cBOMCTB. [IpoBeaeHne kaueCTBEHHBIX PEaKIUil M0 ONPEIEIEHUI0 COCTaBa COJH.
Ilpakmuueckaa padoma. PemieHne >KCIIEPUMEHTAJBHBIX 3a7a4 Mo TeMe «BemecTtBa U ux
CBOWCTBaY.
XHMHA U COBPEMEHHOE 00111eCTBO
IIpousBoacTB0 aMMuaka M MeraHoJua. [IoHsaTHE O XMMHYECKON TEXHOJIOTMU. XHUMHUYECKUE
peakiuu B MPOU3BOJCTBE aMMUaka U MeTaHona. OO0miasi KjJacCu(pUKaMOHHAs XapaKTepUCTHKA
peakiuii CMHTe3a B MPOU3BOACTBE dTUX MPOAYKTOB. HayuHble MPUHIIMIIGI, JIeXKAIIHEe B OCHOBE
MPOU3BOJICTBA aMMHUaKa U MeTaHosa. CpaBHEHUE ITUX MTPOU3BOJICTB.
XuMn4yeckass TPaMOTHOCTh KaK KOMIIOHEHT o0O0mieil KyJbTYpbl 4eloBeKa. MapKupoBKa
YIIaKOBOYHBIX MAaTepHasioB, OJJIEKTPOHUKUM M OBITOBOM TEXHUKH, OHKOJIOTMYHOTO TOBapa,
MPOAYKTOB MMUTAHUS, ITUKETOK IO YXOIY 32 OEKIO0M.
Hemoncmpayuu. Moaenb NpOMBIIUIEHHON YCTaHOBKH MOJYYEHUs CEPHOW KHUCIOTHL. Mojeinb
KOJIOHHBI CHHTE3a aMMuaka. BumeopparMeHTsl U CAIbl O CTETICHH JKOJIOTHYECKON YUCTOTHI
TOBapa.
Jlabopamopusie onvimpi. VI3yueHue MapKUPOBOK pa3JIMYHBIX BHUJOB IMPOMBIIUICHHBIX U
MIPOJIOBOJILCTBEHHBIX TOBAPOB.
Il. TpeGoBanusi K yPOBHIO IOATOTOBKHU y4ALUXCS
ILnanupyemble pe3yibTaTbl H3yYeHHs y4eOHOr0 nNpeaMera « XuMHs» HA YPOBHE CPeIHero
o0urero odpa3oBaHust
Buinycknuk na 6a3oeom ypoene nayuumcs.
— NOHUMAMb XUMUYECKYI0 KapTUHY MHpPa KaK COCTaBHYIO YacCThb IEJIOCTHON HAYyYHOW KapTUHBI
MHUpA;
— packpwvleams POIb XUMHHM W XHMHUYECKOTO IPOU3BOJCTBA KaK IMPOU3BOAUTEIBHON CHIIbI
COBPEMEHHOTO OOIIECTBA;
— ¢hopmynuposamp 3HAYCHUE XUMHH U €€ TOCTIKEHUH B ITOBCETHEBHOM KU3HU YEIIOBCKA;
— YCmMaHaenueams B3auMOCBSA3U MEXAY XUMUEH U IPYTUMU €CTECTBEHHBIMU HayKaMHu;
— ¢hopmynuposams OCHOBHBIE TOJOXKECHHS TEOPUH XHUMHUYECKOTO CTPOEHUS OpPTraHuYeCcKUxX
coenuuenui A. M. byriepoBa W WUIIOCTPUPOBATh HMX MNpPUMEPAMHU M3 OPraHUYECKOW U
HEOPraHUYECKOW XUMUU;
— apeymenmupoeams YHUBEPCAJIbHBIA XapaKTEP XUMUUYECKUX MMOHATHH, 3aKOHOB U TEOPUU JJIs

Opl"&HPI‘-ICCI(OfI )51 HeopFaHquCKOﬁ XHUMUU,
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— ¢opmynuposams llepuonuueckuit 3akoH J[. . MenaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOGHHUU M CBOMCTBAX XMMHYECKHX DJIEMEHTOB M OOpa30BaHHBIX MMM BELIECTB Ha OCHOBE
[lepuonuueckoii cucTemsbl Kak rpaguueckoro otoopaxxkenus [lepuognueckoro 3akoHa;

— Xapaxmepuzoeéams S- U P-3JIEMEHTHI, a TAKXKe JKeJe30 M0 UX MoynokeHuto B [leproanueckoit
cucteme 1. 1. MeHaeneesa;

— kaaccuguyuposams XAMUYECKHE CBA3M U KPHUCTAJUIMYECKHE PEMIETKH, OOBICHSTH
MEXaHU3Mbl HUX O00pa3oBaHUS W JOKa3bplBaTh EIMHYI0 MPHUPOJY XUMHUYECKUX CBs3ei
(KOBaJICHTHOM, HOHHOW, METAJITHIECKOM, BOIOPOIHOM);

— 00bsicHAMb TPUYUHBI MHOTOOOPAa3Hs BEIIECTB, UCIIONB3YS SBICHUS H30MEPHUH, TOMOJIOTHH,
aJIIOTPOTIHH;

— Knaccuguyuposams XUMUYECKHUE PEAKIMH B HEOPTraHUYECKOH M OPraHW4ecKol XHMHUHU IO
pa3IUYHBIM OCHOBAaHUSIM WM YCMAHAGIUEAMb CHEUM(PUKY THUIIOB peakuuil OT oOiiero yepes
0COOEHHOE K €IMHUYHOMY;

— Xapaxmepu306ams THAPOIN3 KaK cenU(PUUHBI OOMEHHBIA MPOIECC U PACKPbIBAMb €0
pOJib B ’KUBOW U HEXXUBOU TIPUPOIE;

—  Xapaxmepu3o6amyv DIEKTPOIU3 KaK CHEUU(PUUYHBIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIH
MIPOIIECC U OMPEALISATh €T0 MPAKTUUECKOE 3HAYCHHUE;

— Xapakmepu306amsb KOPPO3UI0 METAJJIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIIN MpOLECC U
npeonazams COCOOBI 3aLIUTHI OT HEE,

— Knaccuguyuposams HEOPraHUUECKUE U OPraHUYECKUE BEIlEeCTBa;

— Xxapaxmepuzoséams 00IINE XUMUICCKUE CBOWCTBA BAaKHEUIINX KJIACCOB HEOPTaHWYCCKHUX H
OpPTaHWYECKHUX COCTUHEHHH B IJIaHE OT OOIIEro Yepe3 0COOCHHOCTh K SIMHHYHOMY,

— UCnoib308ams 3HAKOBYIO CHUCTEMY XHUMHUYECKOTO S3bIKa JJIsi OTOOpa)KeHHsI COCTaBa
(xumugeckue HGOpMyITbl) M CBOMCTB (XUMUUECKHUE YPABHEHHS ) BEIIECTB;

— UCnovL306ams TIpaBUiIa ¥ HOPMbI MEXTYHAPOIHON HOMEHKIIATYPHI JJISI HA3BaHWM BEIIECTB 110
(dhopMyimam U, Ha00OPOT, JIJIsi COCTABICHHS MOJICKYJISIPHBIX H CTPYKTYPHBIX (DOPMYIT COSTMHECHUI
M0 UX HAa3BaAHUSIM;

— 3Hamb TPUBHAIBHBIE HA3BaHUS BAXKHEUIINX B OBITOBOM OTHOIICHHHM HEOPTaHUYECKUX U
OpraHUYECKHUX BEIIECTB;

— Xapakmepu308amb CBOWCTBA, TOJYYCHHE W NPHUMEHEHHE BAKHEHIIMX TMpeacTaBUTEICH
KJIACCOB OPTaHMYECKHUX COENUHEHUN (aTKaHOB, aJIKEHOB, AJIKMHOB, allKaJHUCHOB, apOMATHYECKHUX
YIIIEBOJIOPONIOB, CIHUPTOB, (PEHONOB, aJbAETHUAOB, MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, CJIOXKHBIX 3(1)I/IpOB " )XUPOB, YINIICBOJOB, aMUHOB, aMI/IHOKI/ICJ'IOT);
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—-  ycmaHaénueams 3aBUCUMOCTh SKOHOMHMKH CTpaHbl OT J00BIUM, TPAHCIOPTHPOBKH H
nepepaboTKH yIIeBOIOPOIHOIO ChIpbs (HE(PTH U MPUPOIHOTO ras3a);

— JKCIIEPUMEHTAIBHO 100meepicOams COCTaB W CBOMCTBA BAXKHEWIHNX TIpEICTAaBUTEINCH
M3YYEHHBIX KIJIACCOB HEOPraHWYECKHMX W OPraHWYECKHX BEIIECTB C COONIOACHHUEM TIpaBUII
TEXHUKH O€30MacHOCTH Juid paboThl € XHWMHYECKMMH BEIIECTBAMH M J1a0OpaTOpHBIM
000pyIOBaHUEM;

— Xapaxkmepu3z06amp CKOPOCTb XUMHUYECKOW peakiuuu M €€ 3aBHUCUMOCTb OT pa3IM4YHbIX
(haxTopoB;

— Xapaxmepu308ams XUMHUUECKOE PaBHOBECHE U €r0 CMEIIEHUE B 3aBUCHMOCTH OT Pa3IMYHbBIX
(akTopoB;

— npou3zsooums Pacdy€Tbl IO XUMHMYECKUM (QOpMyIaM H ypaBHEHHMSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUI MEXy Y4aCTHUKAMH XUMHUYECKUX PEAKIIMT;

— cobnr0o0amy TIpaBUiIa SKOJOTMYECKOH 0e301MacHOCTH BO B3aMMOOTHOMIICHHUSX C OKPYKAIOIIEH
Cpeaoi npu oOpaleH!NH ¢ XMMUYECKUMU BEIlleCTBAMU, MaTe€praIaMy U MPOLECCaMHU.
Buinycknuk na 6a3080m ypoene noayuum 603mModCHOCHb HAYUUMbCA:

— UCNONb306amb METOJbl HAyYHOIO II03HAHWsA IPU BBIIOJHEHUU IIPOEKTOB U y4eOHO-
WCCIIEIOBATEbCKHX 33/1a9 XUMUYECKOW TEMATHKH;

— NpPOCHO3UpPO6amMb CTPOCHHWE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKHX W OpPraHMYeCKUX
BEIIIECTB HA OCHOBE aHAJIOTUH;

— NpocHO3Upo6amb TEUCHHE XUMHUYECKHUX IPOLECCOB B 3aBUCUMOCTH OT YCIOBUH HX
MPOTEKAHUS U MpeJyIararh CIIoCOOBI YIPABICHHUS STHMHU TPOIIECCAMMU;

— yCcmaHagIueams B3aUMOCBS3M XUMHH C TIpEJIMETaMH TyMaHHTAPHOTO IUKJIA (SI3BIKOM,
JUTEPaATypOi, MUPOBON XyH10KECTBEHHOH KYJIBTYpO);

— packpuvléams poib XUMUYECKUX 3HAHUH B OyayIiel NpakTHUeCKON 1eATelbHOCTH;

—  packpvlgamb  pOIb  XUMHUYECKHX 3HAHWH B  (QOPMHUPOBAHWHM  WHAMBHIYaTHHOU
o0pa3oBareIbHON TPAEKTOPUU;

— npocHo3upoéamv CHOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BELIECTB MPOSBIATH
OKHCIIUTEIbHbIE W/WIM BOCCTAaHOBUTENBHBIE CBOWCTBA C Y4YETOM CTENEHEW OKUCIIEHUs
3JIEMEHTOB, 00Pa3yIONIUX HX;

— apeymeHmupoeams €IMHCTBO MHpPA BEIIECTB YCTAHOBICHHEM TC€HETUYECKOW CBS3H MEXKIY
HEOPTraHUYEeCKUMHU M OpraHUYECKUMH BELIeCTBAMH;

— 61ademb XUMUYECKHUM SI3bIKOM JUIsl 00OTaIlleHUs CIOBAPHOTO 3araca 1 pa3BUTHS PEeUH;

— Xapaxmepu306ams CTAHOBIEHUE HAydyHOW TEOpUHU Ha IpuMepe OTKpbITHs llepronndeckoro

3aKOHa U TCOPUH XUMHYCCKOTO CTPOCHUA OPTraHNYCCKUX BCIICCTB,

17



— KPUTUYECKH OMHOCUMbCA K TICEBIOHAYYHONW XHMMHUYECKOW MH(POpPMAaLUH, MOJydaeMol u3
pa3HbIX HCTOYHUKOB;

— nonumams TI00ANbHBIE NPOOJIEMBI, CTOSINME MEPEe] YEeIOBEUECTBOM (IKOJIOIMUYECKHUE,
SHEPreTUUECKHUE, ChIPbEBBIE), U npediazams MYTH UX PEIICHHS, B TOM YHUCJIE U C TOMOIIBIO
XUMUU.

KonTpoab 3Hanuii, yMeHHi1, HABbIKOB
KonTpossb (Tekymuii, pyOeKHbII, HTOTOBBIN) 32 YPOBHEM 3HAHUH yUaIIUXCsl TIPEyCMaTpUBACT
poBesieHue 1ab0paTOPHBIX, MPAKTUIECKHX, CAMOCTOSTENbHBIX, TECTOBBIX U KOHTPOJIbHBIX
pabot. Kpome BhilenepedrcieHHbIX OCHOBHBIX (POPM KOHTPOJISL TPOBOJATCS TEKYILIHE
CaMOCTOSITENIbHBIE PA0OTHI B paMKaxX Ka)J10i TeMbI B BHJIE (parMeHTa ypoKa.
Kpurtepun u HOpMbI OLIEHKH 3HAHUI 00y4YaroMxcst
OuneHka yCTHOTrO 0TBeTa
OT1merka «5»:
OTBET IOJIHBIM U IIPABUJIBHBIM HA OCHOBAHUH U3yYEHHBIX TEOPHH;
MaTepHal U3JI0KEH B ONPEIEIICHHOH JIOTHYECKON MTOCIEI0BAaTENbHOCTH, IUTEPATYPHBIM SA3BIKOM;
OTBET CaMOCTOSITEIIbHBIMN.
OTMeTKa «4»,
OTBET IOJIHBIN U IPAaBUJIBbHBIN HA CHOBAHUM U3YYEHHBIX TEOPUIL;
MaTepHall U3JI0KEH B OMPEIEIIEHHOM JIOTMUECKON MTOCIIEI0BATEIBbHOCTH, IPU 3TOM JOMYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OIIMOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEJIS.
OT1merka «3»:
OTBET IOJTHBIN, HO MIPH ATOM JIOITYIIIEHA CYIIECTBECHHAsI OIMOKA MIIM OTBET HEMOIHBIMH,
HECBS3HBIM.
OT1meTka «2»:
pu 0TBeTEe 0OHAPYKEHO HETIOHUMAaHHUE YJYallUMCs OCHOBHOTO COAEpKaHHs y4eOHOTO
MaTepuasa Uiy JI0NYIIEHbI CYIIECTBEHHbIE OIIMOKHU, KOTOPbIE YUaIllUHCs HE MOXKET UCIIPABUTH
IPY HABOJAILIMX BOIPOCAX YUUTENs], OTCYTCTBUE OTBETA.
OneHka IKCNIepUMEHTATbHBIX YMEHHU I
OrneHka cTaBUTCS HA OCHOBAHMM HAOIONEHUS 32 yYalllUMUCS U TUCBbMEHHOTO OTYeTa 3a paboTy
Ormerka «S5»:
paboTa BBIIOJHEHA NOTHOCTHIO U PABUIIBHO, CZeNIaHbl IPAaBUIIbHBIE HAOIIOACHUS 1 BBIBO/IBI,
SKCIIEPUMEHT OCYIIECTBIIEH 10 IUIAHY C YYETOM TEXHHUKH 0€30MacHOCTH U MPaBUIl paboOThI C
BEIIECTBAaMHU U 000PYIOBaHUEM;
MIPOSIBJICHBI OPraHU3AIL[MOHHO - TPYAOBbIE YMEHHUS, MOIEPKUBAIOTCS YUCTOTa pabovyero Mecra u
MOPSAAOK (Ha CTOJIE, 3KOHOMHO HUCIOJIb3YIOTCS PEAKTHBBI).
OTMmeTKa «4»:
paboTa BbINOIHEHA TPABUIIBHO, CICIAHbl IPABUIIbHBIE HAOIIOICHHUS U BBIBOJIbI, HO IIPH 3TOM
9KCIIEPUMEHT IIPOBECH HE MOJHOCTHIO WIIU JOMYLIECHbI HECYIIIECTBEHHBIE OIINOKU B padoTe ¢
BEIIECTBAMHU U 000OPYIOBaHUEM.
O1merka «3»:
paboTa BbINOIHEHA [TPABUILHO HE MEHEE YeM HAIOJIOBHHY MJIH JIOTYILEHA CYIIECTBEHHAs
omuOKa B X0JIe IKCIIEPUMEHTA B 00BsICHEHNH, B 0OPMIICHUN PAOOTHI, B COOTIOICHNHN TTPaBUII
TEXHUKHU 0€30IIaCHOCTH Ha paboTe ¢ BelecTBaMu U 000pYyI0BaHUEM, KOTOPAsi UCIIPABISIETCS 1O
TPEOOBAHUIO YUUTEIIS.
OT1MmeTKa «2»:
JOTMYIIEHBI J1BE (1 OoJiee) CYIIECTBEHHBIE OIMMOKH B XOJI€: IKCIIEPUMEHTA, B O0bSICHCHHH, B
odopmIiileHnH paboThI, B COOMIOIEHUY TIPAaBUJI TEXHUKHU 0€30MaCHOCTH MPH padoTe C BEIIECTBAMU
¥ 000pyOBaHUEM, KOTOPBIE YUalUiiCsl HE MOXKET UCIPABUTH JaKe MO TPEOOBAHUIO YUUTEIIS;
paboTa He BBINIOJIHEHA, Y YYAILEroCsl OTCYTCTBYET SKCIIEPUMEHTAJIbHBIE YMEHUS.
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Ouenka yMeHMii peliaTh pacyeTHbIE 3a1a4H

OTMeTKa «5»:

B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOOK, 3a7a4a pellieHa paluoHaIbHbIM
CII0COOO0M;

OTtMmeTKa «4»:

B JIOTUYECKOM PACCYKJICHUH U PEIICHHS HET CYIICCTBEHHBIX OITMOOK, HO 3a/1a4ya pelieHa
HEPAIMOHAIBHBIM CIIOCOO0M, HITH TOMYIICHO He 00Jiee ABYX HECYIECTBEHHBIX ONTUOOK.
OtmeTKa «3»:

B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMMUOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OIIMOKa
B MaTEMaTHYECKUX pacueTax.

OTMmeTKa «2»:

UMEETCS CYIIECTBEHHbIE OIIMOKH B IOTHYECKOM PACCYXJACHUU U B PELICHUH,

OTCYTCTBHE OTBETA Ha 3aJ[aHUE.
OneHka NMCbMEHHBIX KOHTPOJIbHBIX pador

OT1merka «5»:

OTBET MOJHBIN U NPAaBUIbHBIA, BO3MOXKHA HECYILIECTBEHHAs OIINOKA.

OT1MmeTka «4»:

OTBET HETOJIHbIN WK JAOMYILEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMIHOOK.

OT1merka «3»:

paboTa BBINOJIHEHA HE MEHEE YEM HAIIOJIOBHHY, TOMYIIEHA OJ{HA CYIIIECTBEHHAsI OIIMOKA U ITPU
9TOM JIBE-TPH HECYILIECTBEHHBIE.

OT1meTKa «2»:

paboTa BBINOIHEHA MEHbBILIE YeM HAIOJIOBUHY WJIN COIEPIKUT HECKOJIBKO CYIIECTBEHHBIX
OIIMOOK;

paboTta He BBIIIOIHEHA.

[pw orieHKe BBHIMOTHEHUS THICEMEHHON KOHTPOJIBHOM paboThl HEOOXOIMMO YIUTHIBATh
TpeGOBaHUs eTUHOTO Opdorpapuueckoro pexxuma

Ouenka TecToBbIX padoT

TecTbl, cocTOALINE U3 MSITH BOIPOCOB MOXKHO MCIOIB30BATh MIOCIIE NU3YUEHUS KaXkKI0T0
Marepuana (ypoka). Tect u3 10-15 BompoCcoB HCTIONB3YETCS ISl IEPUOANIECKOTO KOHTPOJIA.
Tect u3 20-30 BomrpocoB HEOOXOAMMO UCIIONB30BATh AJIi HTOTOBOI'O KOHTPOJISL.

[Ipu onleHMBaHUM UCTIONB3YETCS CIEAYIOIasl IKaa;

JUISL TECTA U3 5 BOIPOCOB

HET OIINOOK — OLIEHKA «5»;

OJIHA OITMOKA — OLEHKa «4»

JIBE OLIMOKH — OlleHKa «3»;

TPU OIIMOKH — OLEHKAa «2».

Jns Tecta u3z 30 BONpOCOB:

25-30 npaBUIIBHBIX OTBETOB — OLEHKA «5»,

19-24 npaBWIBHBIX OTBETOB — OLEHKA «4»,

13-18 npaBUIBHBIX OTBETOB — OlleHKA «3»,

MeHbIIE |2 MpaBUIIBHBIX OTBETOB — OLEHKA «2).
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IIpumepHoe TemMaTH4YecKoe IVIaHUPOBaHKMe Kypca 10 kiacca

(1 4 B HEAeMI0, BCero 35 4, U3 HUX 2 4 pe3epBHOC BpEeMs)

XapakTepucTUKa OCHOBHBIX BU OB

Homepa
Tema ypoka OcHOBHOE coziepKaHue ypoKa NeATEeNbHOCTH 00yJaroumxcs (Ha
YPOKOB /11
YpOBHE y4€OHBIX JCHCTBUI)
1—2 Tema 1. IlpenmeT oprannyeckoii xumuu. Teopusi cTpoeHusi opranndeckux coefuHenuii A. M. bBytiepoBa (2 4)

1

Brenenue. [Ipenmer

OpPraHUYECKON XUMHU

Opraanyeckue BEMecTBa: MPUPOTHbIC,
UCKYCCTBEHHBIC 1 CHHTETUYECKHE.
Oco0eHHOCTH COCTaBa U CTPOCHUS
OpPraHUYECKUX BEMIeCTB. Burammsm u
ero kpax. [lonsitue o0 yrieBogopoaax.
Jlemoncmpayuu. 11inaBnenue,
00yTIIIMBaHKUE U TOPEHUE OPTaHUIECKUX
BeniecTB. Mojenu Mosexyn
OpPraHUYECKUX COCTMHECHUN Pa3HBIX
KJIacCOB (IIIapOCTEPIKHEBBIE U
00BEéMHBIE). OmpeneneHue IeMEHTHOTO

COCTaBa OPTraHUYECKHUX COCTMHEHUM.

XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
U CTPOEHHUS OPraHUYECKUX BELECTB.
KiaccudunmpoBars 1X Ha OCHOBE
IIPOUCXOXKJIECHUS U NTEpepadOTKU.
ApryMeHTUpOBaTh HECOCTOSITEIBHOCTD
BUTAJIN3MA.

OnpenensaTe OTIMYUTENIBHbBIE

0COOEHHOCTH YIIIEBOOAOPOA0B.
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[Toprperst A. M. Bytneposa,
1. 4. Bepuennyca, ®. Bénepa

2 Teopust xumuueckoro ctpoeHusi | OCHOBHBIE MTOJIOKEHUSI TEOPUU Dopmynuposams OCHOBHBIE TTOJIOKEHUS
Oprann4eckux COEAMHEHUN A. | XUMHUYECKOTO CTPOCHUS TEOPUU XUMUYECKOTO CTPOEHUS
M. bytneposa. U3omepus. A. M. bymiiepoBa. BaneHTHOCTS. A. M. bymiepoga.
CrpykTypHbI€ POPMYIIBI — MOTHBIE U Paznuyars NOHATHS «BaJIEHTHOCThH» U
cokpaniénnbie. [IpocTeie (OAMHAPHBIE) U | «CTEMEHb OKUCICHUS.
KpaTHbIE (IBOMHBIC U TPOWHBIE) CBA3U. CocCTaBisTh MOJEKYISIPHBIE U
N3omeps! n nzomepus. Bzaumuoe CTPYKTYpHBIE ()OPMYIIBI.
BJIMSIHHE aTOMOB B MOJIEKYJIE. KiaccudummpoBarh KOBaJICHTHBIE CBS3H
Jlemoncmpayuu. IlopTpeTsl 10 KPaTHOCTH.
A. M. bytnieposa, 3. ®panknanja, OOBSICHATH SIBJICHUE U30MEPUU U
@. A. Kekyie. B3aUMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE
JlabopamopHvie onvimsi. VI3roToBICHUE
MOJIENIEl OPTAaHUYECKUX COCTUHEHUI
3 Knaccudukanus oprannyeckux | Kiaccbl opraHn4ecKux BEIeCTB: XapakTepu3zoBaTb 0COOEHHOCTH COCTaBa
COEIMHEHHUN U UX YIIIEBOIOPOBI, KUCIOPOACOAEPKAILMUE U | U CTPOCHUS OPTAHUYECKUX BEILIECTB.
HOMEHKJIaTypa a30TconepIKallue.
4—13 Tema 2. YriieBo1opoabl M X NPUPOAHbIE HeTOUHMKH (12 1.)
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AJIKaHbI

l'omonornyeckuin psja ajikaHOB U €ro
oOuras dopmymna. CrpykrypHas
W30MEPUS YIIEPOJHOU Lienu. Panukaiisl.
Homenkiarypa ankanoB. XuMHuuecKue
CBOMCTBa aJIKaHOB: TOPEHHUE, pPEaKINU
3aMEIICHUS (rajioreHupoBaHue),
peakuusl pa3joKEHHUs] METaHa, PEeaKius
JNEruAPUPOBAHMS ITAHA.
Llemoncmpayuu. TopeHue anKaHOB U3
pe3epByapa ra3zoBOil 3aKUTaJIKH.
OTHoOIIEHNE alTKaHOB K OPOMHOM BOJIE
pacTBOpY MepMaHraHara Kaiausl.
Jlabopamophvie onvimsi. OOHApYXEHUE

IIPOAYKTOB I'OpPCHUA CBCUU

OnpenenaTs NPUHALICKHOCTD
COCIMHEHUH K aJJKaHaM Ha OCHOBE
aHaJIN3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUA aJKaHAM IO
MEK1YHAPOAHOM HOMEHKJIATYPE.
XapakTepu3oBarb COCTAaB U CBOWCTBA
Ba)KHEWILINX MTPEACTABUTENIEH AJIKAHOB.
Halnronats XuMHUYECKUI SKCIEPUMEHT C
(buKCHUpOBaTh €ro Pe3yJbTaThl.
Paznuuarb NOHATHS «TOMOJIOT» U

«u30MEpP»
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AJIKEHBI

OtuiieH. [oMonornuecknuid psal ajIkeHOB.

Homenknarypa. CtpykrypHas
nzomepus. [IpombllIEeHHOE MOTyYeHNE
AJIKEHOB: KPEKHUHT U JETUAPUPOBAHUE
ankaHoB. Peakuus geruaparaiuu
3TaHoJIa, KaK JJabOpaTOpHBINA c1ocO0
nojydyeHus stuieHa. Peakuuun
NPUCOETUHEHNS: TUAPATALIUS,
TUAPOTaIOreHUPOBAHUE,
rajioreHupoBaHuE, MOJTUMEPHU3ALIUU.
[IpaBuno MapkoBHHKOBa. OKHCIIEHUE
ankeHoB. KauecTBeHHbIE peaklUy Ha
HenpeeabHbIE YITIEBOJOPOIbI.
Jlemoncmpayuu. 1 opeHne 3TuiEHa.
KauecTBeHHbIE peakny HA JBOWHYIO
CBSI3b: 00€CIIBEYUBAHUE STUICHOM
pacTBOPOB MEpMaHraHaTa KaJus U

OpOMHOH BOJIBI.

OnpenenaTs NPUHALICKHOCTD
COCIMHEHUN K aJIKCHAM Ha OCHOBE
aHaJIN3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUS AJKEHAM IO
MEK1YHAPOAHON HOMEHKJIATyPE.
XapakTepu3oBarb COCTAaB U CBOWCTBA
BaYKHEUILINX MPEACTABUTENICH AJIKEHOB.
Halnronats XuMHUYECKUI SKCIEPUMEHT C
(buKCHUpOBATh €ro Pe3ybTaThl
Paznuuarb NOHATHS «TOMOJIOT» U

«HU30MCEP» AJIA aJIKCHOB
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Ankanuensl. Kayuyku

Homenknarypa. ConpsikéHHbIE ITUEHBI.

byranuen-1,3, M30IIPEH. Peakius
JleOeneBa. Peakuuu NpuUCOETHMHEHUS
ankaaueHoB. Kaydyku: HarypasibHBIN,
CUHTETUYECKUE (OyTamreHOBBIH,
U30IPEHOBLIN). BynkaHuzauus kaydyka.
Pe3una. D60HHUT.

Jemoncmpayuu. Konnexius
«Kayuaykny.

Jlabopamophwvie onvimsi. ViccnenoBanue

CBOMCTB Kay4yKOB

OnpenenaTs NPUHALICKHOCTD
COCIVMHEHUH K aJIKaJU€HaM Ha OCHOBE
aHaJIN3a COCTaBa UX MOJIEKYIL.

JlaBarh Ha3BaHUS AJIKEINEHAM I10
MEK1YHAPOAHOM HOMEHKJIATYPE.
XapakTepu3oBarb COCTAaB U CBOWCTBA
BLKHEUIIUX MPEICTABUTEIIEH
aJIKaJINEHOB.

Oco3HaBaTh 3HAYUMOCTb POJIH
OTEUECTBEHHOI'O YYEHOIO B MTOJIY4YECHUHU
MIEPBOr0 CUHTETUYECKOTO Kay4dyKa.
YcranaBiuBaTh 3aBUCUMOCTb MEXKTY
CTPOCHHMEM U CBOMCTBAMU MOJIMMEPOB

Ha IpUMepe KaydyKa, pe3uHbl U 300HHUTA

AJNKUHBI

Oo6mas XapaKTepUCTUKA
TOMOJIOTMYECKOTO  psija. Crioco0n1
oOpaszoBaHus Ha3BaHUM aJIKUHOB.
XUMHYECKHE  CBOMCTBa  alleTHJICHA:

ropcHUC, pe€aKuuun MMPpUCOCANHCHUA:

OHpe,IIeJIHTB IMPUHAJICKHOCTD
CoeﬂHHeHHﬁ K aJIKMHaM Ha OCHOBC
aHaJIn3a CoCTaBa UX MOJICKYII.
I[aBaTB Ha3BaHWA aJIKMHAM II0

MEXIyHAPOJHON HOMEHKIIATYPE.
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THUAPOTAIOTCHUPOBAHUE,
raJjoreHIpOBaHNUE, TUIpaTaIus
(peakuus Kydepoa), — ero nonyuyeHue
U TpUMEHeHHe. BUHMIXIIOpHI © €ro
MOJTUMEPU3AIINS B TIOTUXIIOPBUHUIL.
Jemoncmpayuu. Tlomydenne aneruieHa
peaxiueit ruapon3a Kapouaa KambIlusl.
I'openue anermiena. KauectBeHHbIe
peaxiuy Ha TPOMHYIO CBSI3b:
o0ecIBeYrBaHUE alleTHIICHOM
PacTBOpPOB TIepMaHTaHaTa Kallus U

OpOMHOM BOJIBI.

XapakTepHu3oBaTh COCTAB, CBOWCTBA U
IIPUMEHEHHE alleTUIIEHA.

YcranaBnuBarh NIPUIMHHO-
CJIEICTBEHHYIO CBSI3b MEXIY COCTaBOM,
CTPOEHUEM MOJIEKYJ, CBOUCTBAMU U
IIPUMEHEHHUEM allETUJICHA.

Habmronare XuMUYeCKU HIKCTIEPUMEHT C
(pUKCUPOBATh €r0 PE3YJIbTaThl

Paznuuare NOHATHS «TOMOJIOT» U

«KHU30MEP» IJIA AJIKUHOB

ApeHbl

BGHBOJI, Kak MpeaACTaBUTCIIb

APOMATHUYCCKUX YIIICBOOOPOOOB.
CTpOCHI/IC €r0 MOJICKYJIBI H CBOMCTBA

¢uznyueckue M XUMHUYECKHUE CBOMCTBA:

TOpeHHe, peaklUu 3aMelleHusT —

raJJOrCHUPOBAHUC, HUTpPOBAHHC.

XapakTepu30BaTh COCTaB, CBOMCTBA U
NpUMeHeHue OeH3oa.

YcTaHaBIuBaTh NPUYUHHO-
CJICACTBEHHYIO CBSA3b MEXAY COCTABOM,
CTPOEHUEM MOJIEKYII, CBOUCTBAMU U

IpUMEHEHUEM OEeH3071a.
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[Tony4yenue u npuMeHeHne OGeH3o0a.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OEH30J1a C IIOMOIIBIO OBITOBOTO

pactBopuTens «ColbBEHTY

Habmronarh XUMUYECKHI SKCIIEPUMEHT C

(UKCHUPOBATh €r0 PE3yAbTAThI

[IpuponHbIi U IONYTHBIN Ta3bl

CoctaB  mpupogHoro  raza.  Ero
HaxoxJeHue B npupoje. [Ipeumyiecrsa
OPUPOIHOrO  Tra3a  Kak  TOIUIMBA.
XuMHueckas nepepadoTka IPHPOIHOTO
ra3a: KoHBepcus, nuponus. CuHTe3-ra3 u
€ro NpUMEHEHHE.

[TormyTHBIE

rassl, 170. COCTaB.

IlepepaboTka TMONMyTHOrO Traza Ha
dbpakuuu: cyxou ras, npomnaH-OyTaHoBast
CMECh, Ta30BbI OCH3UH.
Hemoncmpayuu. Kapra moie3Hbix

nuckonaeMorx PO

XapakTepu3oBaTh COCTAaB U OCHOBHBIC
HanpaBJieHUs nepepadboTKu 1
UCIIOJIb30BaHUS IPUPOHOTO ra3a.
CpaBHUBaTh HaXOXJEHUE B MPUPOJIE U
COCTAaB MPUPOIHOTO U MOMMYTHBIX Ta30B.
XapakTepu3oBaTh COCTAaB U OCHOBHBIE
HaTpaBJICHUS MepepaboTKu 1

HCIIOJIb30BaHUA IIOITYTHOI'O I'a3a

10

Hedts 1 ciocobs! eé

nepepadoTKH

CocraB HedTH u e nmepepadborka:
IIEPErOHKa, KPEKUHT, PU(G)OPMUHT.

Hedrenponykrsl 1 ux nomydeHue.

XapakTepu3oBaTh COCTaB U OCHOBHBIC
HampaBlIeHUs nepepadboTKku HEPTH.

Paznuyars HedTAHBIE PpaknK U

26




[TonsaTre 00 OKTAaHOBOM YHCIIE.
XUMHUYECKUE CITOCOOBI MOBBIIECHUS
KadecTBa OCH3MHA.

Jlemoncmpayuu. Konnekus «HedTs u
HE(TETPOTYKTHI», BUACOPPArMEHTHI U
cnaiinel «lleperonka nedruy. Kapra

MOJIE3HBIX UCKOMMAaeEMBIX PO

OMUCHIBATh 00JACTH UX TPUMEHECHMUSI.
Oco3HaBaTh HEOOXOIAUMOCTh
XUMHUYECKUX CITOCOOOB MMOBBIIIICHUSA

KayecTBa OEH3WHA

11 Kamenns1it yrons u ero KokcoBanne kaMEHHOro ymisi M €ro | XapakTepHu30BaTb OCHOBHBIE ITPOIYKTHI
nepepaboTka IPOAYKTHI: KOKCOBBIM TIa3, aMMHAa4Hasl | KOKCOXUMHYECKOTO IPOU3BOICTBA.

BOJa, KaMEHHOYTOJbHasi CMojia, KOKC. | OmuchIBaTh 001acTH MPUMEHEHUS
lNasudukanmst KaMEHHOTO YIJIs. KOKCOBOI'O raza, aMMHadyHOM BOJbI,
Jemoncmpayuu. Komnekuus KAMEHHOYTOJIbHOW CMOJIBI, KOKCAa.
«KameHHBIN yrojib U IPOAYKThI €r0 Oco3HaBarh HEOOXOAUMOCTh
nepepabotkny. BuneodparmeHTs! u ra3uukanuu KaMEHHOTO yIiisl, Kak
cnanapl «KoKCOXMMUYECKOe aJbTEPHATUBBI IPUPOITHOMY Ta3y.
IIPOU3BOJICTBO

12 [ToBTOpEHUE M 00001IEHNE TecTtupoBanue, pemieHue 3anad u BbINOnIHATE TECTHI, pemaTs 3a1a4u U

YIPAXXHEHUH 10 TEME

yOpaXHEHUS 110 TEME.

[IpoBOIUTH OLICHKY COOCTBEHHBIX
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JTOCTH>KCHUN B YCBOCHHUU TEMBI.
KoppektupoBars cBOoM 3HaHUS B

COOTBCTCTBHUH C INNIAHUPYCMbIM

pE3yaBTaToOM

13 Kontponbhas padora Ne 1 «Teopust ctpoenust oprannueckux coeqguHenuit A.M. bytiepoBa. YrieBogopoasi»

14—28 Tema 3. Kuciopon- u a3orcoaep:kaniue opranudeckue coeqnunenus (14 4)

14—15 OnHOaTOMHBIE CIIUPTHI OyHKIMOHAJIBHAS TUAPOKCUIIbHAA | Ha3pIBaTh CIUPTHI 110 MEXKTYHAPOAHOU
rpyiuima. T'omonornueckuit pAA | HOMEHKIATypE.

IPENEIBbHBIX OJHOATOMHBIX CIIUPTOB.
N3zomepus MTOJI0KEHUS
(yHKIMOHAJIBHOU Tpymnnbl. BogoponHas

CBsI3b. XMMUYECKHE CBOWCTBA CIIUPTOB.

AnpaerugHas rpynma. Peakrus
sTepuPUKAIMM,  CJIOXKHBIE  DPUPHL.
[Ipumenenue CIIUPTOB. [evictBue

METHUJIOBOTO W JTUJIOBOTO CIUPTOB Ha
OpraHU3M YeJIOBEKa.
Hemoncmpayuu. OxuciaeHue CrupTa B

aJIbJIET U,

XapakTepu3oBaTh CTPOCHHUE, CBOIMCTBA,
CIIOCOOBI MONTYYEHHUSI U 00IaCTH
IPUMEHEHUS TIPEETBHBIX OTHOATOMHBIX
CITUPTOB.

YcTanaBnuBaTh NPUIUHHO-
CJIEJICTBEHHYIO CBSI3b MEXIY COCTABOM,
CTPOCHHUEM MOJIEKYJ, CBOMCTBAMH U
NPUMEHEHHUEM METAaHOJIa U ATAHOJIA.
Habmronarh, caMOCTOSTENBHO
IIPOBOJIMTH M OMTUCHIBATH XUMUYECKHM

AKCIIEPUMEHT
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Jlabopamopnvie onvimei. CpaBHEHUE

CKOPOCTHU UCIIAPCHUA BOABI KU 3TAHOJIA.

16 MHoOroaroMHbi€ CIIUPTHI OTUNEHIINKONb, Kak mpeactaBuTensb | KinaccuuimpoBars CMPTHI MO X
JIByXaTOMHBIX U DIUIEPHUH, KakK | aTOMHOCTH.
NPEACTaBUTENh TPEXATOMHBIX CIUPTOB. | XapaKTepU30BaTh CTPOCHHE, CBOMCTBA,
KavecTBenHnas peakius Ha | COCOOBI MONTYYEHUs: U 001acTH
MHOTOAaTOMHBI€ CIUPTHI, WX CBOWCTBA, | MIPUMEHEHHS] MHOTOATOMHBIX CITUPTOB.
nony4yenue u npumenenue. [lonstue 06 | MaentudunmupoBarh MHOTOaTOMHBIE
aHTH(pHU3aX. CIHPTHI C TOMOIIBIO Ka9YeCTBEHHOU
Jlemoncmpayuu. KauecTBEHHAs peakuus | peakiuu.
HA MHOTOATOMHBIE CITUPTHI. Habmronare, camocTosATeIbHO
JlabopamopHvie onvimeoi. MIPOBOJIUTH U OMUCKHIBATH XUMUYECKUI
PactBOopuMOCTH THIIEpHHA B BOJIE IKCIIEPUMEHT

17 deHon Crpoenue, mnonmydyeHHe, CBOWCTBA U | XapaKTepHU30BaATh CTPOEHUE, CBOMCTRA,

npuMmeHeHne (enoma. KadecTBeHHBIC
peakuu Ha (peHon. B3zaumHoe BIHSHUE
aToMOB B MOJIeKyJe eHoa.
Jlemoncmpayuu. 3aBUCUMOCTD

pacTBOpUMOCTH (peHona B BOJE OT

CIIOCOOBI MOTy4YeHUsI U 001aCTH
npuMeHeHus (heHona.
Nnentudunmponars GeHON C TOMOIIHIO

KauYE€CTBEHHBIX PEaKIIHM.
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Temneparypbl. Bzanmonelictsue denomna
¢ OpOMHOI BOZIOM U XJIOPUIOM

xene3a(lll), kak KauecTBEHHBIC peaKIuu

Cobunronate npaBuiia 0€30MacHOTO

oOpartieHus ¢ GeHoIoM

18 AJNBIErUIbl U KETOHBI dopmanbaerus; W aneTaibAerul, Kak | XapaKTepu3oBaTh CTPOCHHE, CBOMCTBA,
NPECTaBUTENN alIbJIETHIOB, COCTAB UX | CIIOCOOBI MONIYYEHHs U 00JIacTh
MoJsiekynn. OyHKIIMOHATbHAS npuMeHeHus: GopManbIeruia u
kapOoHMIbHAs Tpynma. KadecTBeHHBIE | aleTanbieruia.
peakuuu Ha anbaeruabl. ColicTBa, | UneHTHGUUINPOBATH aJIbIETUABI C
TIOJTyYCHUE u NPUMEHEHHE | TOMOIIbIO KAYECTBEHHBIX PEaKIIHA.
dopmanpaeruna wu  aneranpaeruaa. | CoOmonaTs mpaBuiia SKOJIOTUIECKU
Peaxmuun MTOJIMKOHICHCAITUU JUISL | TPaMOTHOTO U O€30MacHOr0 OOpaIeHHs
dbopmanpaeruaa. [lonarre o keroHax Ha | ¢ GOPMAIIbICTHIOM.
npuMepe aleToHa.
Lemoncmpayuu. Peakuuu cepeOpsHOTO
3epKaJia h CO CBEXKEMOIYYECHHBIM
ruapokcuaoM menu(ll) mpu HarpeBanum,
KaK Ka4YeCTBCHHBIE PEaKIINH Ha
aJbICTU/IbI

19 Kap6oHoBbIe KUCTTOTHI lTomonmoruueckuit  psn  NpeneNbHBIX | XapaKTepu3oBaTh CTPOEHUE, CBOMCTRBA,
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OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.

Kupnsrie KHUCJIOTBI. XHUMHUYECKUE

CBOICTBa KapOOHOBBIX KHUCJIOT.
[lonydyeHnrne u NpUMEHEHNE MYpPABbUHOMN
Y YKCYCHOU KHCJIOT.

Lemoncmpayuu. O6pasipl MypaBbUHOM,
YKCYCHOM, MMAJIbMUTUHOBOW 1
CTE€apUHOBOM KHUCIIOT U UX
pPacTBOPUMOCTb B BOJIE

JlabopamopHhvie onvimsl. XUMAYECKHE

CBOMCTBA YKCYCHOM KUCJIOTBI

CIIOCOOBI MOTYYEHUSI U 00JIaCTH
IIPUMEHEHUS MyPAaBBUHOW M YKCYCHOU
KHCJIOT.

Paszanuars oOiiee, 0COOEHHOE U
eIMHUYHOE B CTPOECHUH U CBOICTBAaX
OpPraHUYEeCKUX (MypaBbUHOU U
YKCYCHOW) M HEOPTaHUYECKUX KHUCIIOT.
Habmronare, NpoBOAUTH, ONHUCHIBATh U
(uKCUpPOBaTh pe3yIbTaTh
JIEMOHCTPAIIMOHHOTO U JIA0OPaTOPHOTO
XUMHYECKHUX IKCTIEPUMEHTOB.
Co0unronath npaBuiia 3KOJIOTUYECKU
IPaMOTHOrO U 0€30MaCHOr0 OOpallleHHS

C KapOOHOBBIMU KHCJIOTAMHU

20-21

Cnoxssie 3pupsl. Kupbl

Peakiuss  srepudukanun.  CroxHbie
a¢upsbl. JKupbl, UX COCTaB U TUAPOIIU3
(KUCTTOTHBIM M 1IeToYHOM). Mbuia.
I'mapupoBanue Kupos.

Lemoncmpayuu. Konnekuuys CIOKHBIX

OnuckIBaTh peakiuu 3TepuduKanum Kak
o0paruMoii OOMEHHBIN MPOLIECC MEXKTY
KHUCIIOTaMH U CIIUPTaMHU.
XapakTepu3oBaTh CTPOEHUE, CBOICTBA,

CrocoObI MONTYYEHUs: U 001acTH
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a¢uposB. Komnekius sxkupoB. OOpasiibl
TBEPIOIO U KUIAKOTO MBLIA.
JlabopamopHhvie onvimsi. OnipesieeHue

HCIIPCACIBbHOCTHU PACTUTCIBHOI'O Macjia

IIPUMEHEHUS KUPOB.

YcraHaBnMBaTh 3aBUCHMOCTb MEXKAY
($U3NIECKUMHU CBOMCTBaMHU KHUPOB,
COCTaBOM HX MOJIEKYJ U
IIPOUCXOKIECHUEM.

Y IIPOU3BOZACTBO TBEPABIX KUPOB HA
OCHOBE PacCTUTEIbHBIX Macell.
HabGntonats, npoBOAUTH, OMUCHIBATH U
(buKCHUpOBaTh PE3YAbTAThI
JEMOHCTPALIMOHHOTO U 1TA00PaTOPHOTO

XUMHUYCCKHX SKCIICPUMCHTOB

22-23

VYreBonl

YreBoael. MoHOcaxapubl. [roko3a
KaK ajpaeruaocnupt. CopOur.
MoOJI0YHOKHUCIIOE U CIIUPTOBOE
opoxenue. orocunres. [lucaxapuibl.
Caxapo3a. [Tonucaxapuibl: Kpaxmarll,
LEJIJTI0JI03A.

Jlemoncmpayuu. AnbaeruHbie

CBOMCTBA U CBOMCTBAa MHOT'OATOMHBIX

OnpenensiTe NPUHAIIEKHOCTD
OPraHUYECKUX COCIUHECHUN K
YITIEBOAAM.

Paznuuare MOHO-, TU- ¥ TTOJIUCAXaPHUIbI
M0 MX CIIOCOOHOCTH K THAPOJIH3Y.
[IpuBOIUTH TPUMEPHI NPEICTABUTENEIN
Ka)KJIOM TPYIIIbI YIIIEBOJOB.

HabGmronars, npoBOAUTH, OMUCHIBATH U
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CITUPTOB TJTFOKO3bI B PEAKITUSX C
rugpokcuaoM meau(ll).
Nnentudukamms kpaxmana.
Jlabopamopnuvie onvimwi. VI3roToBICHNE
KpaxMaJbHOIO KJEHUcTepa.
Nnentndukamnums kpaxmala Kak
KOMITOHEHTa HEKOTOPBIX MPOITYKTOB

IMUTaHUA

(UKCUpOBATh PE3yIBTATHI
JEMOHCTPAIIMOHHOTO U JIA0OPaTOPHOTO

XUMHUYCCKHX SKCIICPUMCHTOB

24

AMUHBI

AmuHOrpynna. AMHUHBI TPEAEIbHBIE U
apomaruueckue. AununuH. [lomydeHue
aMuHOB. Peakius 3uHuHa. XUMUYECKUE
CBOIWCTBA U IPUMEHEHUE aMUHOB.
Lemoncmpayuu. IToptper H. H. 3ununa.
Komekust aHMIIMHOBBIX KPACUTENEH.
JlabopamopHvie onvimsi. VI3roToBICHUE

MO,Z[CJIGfI MOJICKYJI aMHWHOB

OrnpenensiTe NPUHAIEKHOCTD
OpPraHUYECKOro COCIMHEHUSI K aMUHaM
Ha OCHOBE aHAJIN3a COCTAaBa €ro
MOJIEKYIL.

XapakTepu3oBarb CTPOCHUE, CBOMCTBA,
CIIOCOOBI MOTYYEHUSI U 00TaCTH
IIPUMEHEHUS aHUJIMHA.
ApryMEHTUPOBaTh YyBCTBO OPJOCTH 32
JOCTHXKEHUSI OT€YECTBEHHOU
OpPraHUYECKOU XMMHH.

Cobunronate npaBuiia 0€30MacHOTO
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O6paHleHI/IH C aHUJIMHOM M KpaCUTCIIAMU

Ha €ro OCHOBC

25 AMMHOKHUCTIOTBI. AMMHOKHUCIIOTBI, COCTaB HUX MOJEKYNI U | OnpenensiTe NPUHAIIEKHOCTD
CBONCTBA, Kak aM(pOTEpPHBIX | OPraHUYECKOTO COSTMHEHHUS K
OPraHUYECKUX COCOAUHECHUW. [TMIMH, | aMMHOKHUCIIOTaM Ha OCHOBE aHajn3a
KaK  IpeICTaBUTENb  aMHUHOKHCIIOT. | COCTaBa UX MOJIEKYIL.
[Tonyyenue mnonuneruaoB  peakuuer | Xapakrepu3oBarb CBOWCTBA
MOJIMKOH/ICHCAIUH. [TonsiTue O | aMMHOKHCIIOT KaK aM(OTEpHBIX
MENTUAHON CBSI3H. COEIMHEHNUH.
Jlabopamophvie onvimel. V3roronenue | Paznuuars peakiuy NOTMKOHACHCAIUN
MOJIEIN MOJIEKYJIbl [NIMLIMHA Y TIENTH/IHbIE CBSA3U

26 benku Crpoenue Mosekya OeIKOB: IEpBUYHAs, | XapaKTepU30BaTh COCTaB, CTPOCHHUE,
BTOPUYHAS U TPETUYHAS CTPYKTYPHI. CTPYKTYpY M CBOMCTBa OEIKOB.
KavecTBeHHbIE peakiuu Ha OEIKH, UX N nentudunuponars Oenku.
TUAPOIIN3, IEHAaTypauus u OmnuceiBaTh OMOJIOrOYECKUE CBOMCTBA
ouonorndyeckue QyHKIIH. OEKOB HA OCHOBE MEKITPEIMETHBIX
Jlemoncmpayuu. KauecTBeHHBIE CBSI3eH XUMUH U OHOJIOTUH
peaKIy Ha OeNKH.

27 [Ipakruueckas padora Ne 1. Nnentudukaius opraHmuecKkux [TpoBoaNTH, HAOMIONATH U ONMUCHIBATH
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Nnentudukarus

OPraHUYECKUX COCTUHEHU

COCIUHEHUN

XUMHUYECCKHHA SKCTIEPUMEHT JIIsI
TIOATBEPKICHUS CTPOCHUS U CBOMCTB
Pa3TUYHBIX OPTAHMYECKUX COCAMHEHUH,
a TaKKe X WICHTH(PUKAIIHU C

IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ

28 [ToBTOpEHue u 00001IEHNE TectupoBaHue, pelieHue 3a1a4 u BbINONHATH TECTHI, peliaTh 3a1a44 U
yOpaXHEHUH 10 TeMe yOpaKHEHUS 110 TEME.

[IpoBOANTH OLIEHKY COOCTBEHHBIX
JIOCTUKEHUW B YCBOCHUU TEMBI.
KoppekTupoBaTh cBOY 3HaHUS B
COOTBETCTBHHU C TUIAHUPYEMBIM
pe3yIbTaToOM

29 KonTponbnas padora No2 «Kucnopoa- u a3oTcoaepxaniue OpraHuuecKue COSTUHEHUS»

30—33 Tema 4. Opranudeckasi XuMusi 1 0011ecTBO (5 1)

30 buorexnonorus PazButune 6uorexnonoruu. Tpu OOBICHSITD, UTO TAKOC OMOTCXHOJIOTHS,

HaNpaBJIeHNUs OMOTEXHOJOTUH: T€HHAas
(MM TeHETUYEeCKasl) HHKEHEPUS;
KJIETOYHAs! MHXXEHEpUsL; Onoornyeckas

uHXeHepus. [ enernuecku

reHHas (MIu reHeTu4ecKas) HHKEHEpus,
KJIETOUHAsI MHKEHEPUsl, Onoioruueckas
HWH)KEHEPUS1, KITIOHUPOBAHHUE,

UMMOOMIIN30BaHHBIC (DEPMEHTHI.
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Mo punrpoBanHbie opranusmsl (IMO)
Y TPAHCTE€HHAsl MPOAYKIHSI.

Knonuposanue. UMMOOMIN30BaHHbIE

XapaxkTepu3oBaTh poiib OUOTEXHOJIOTUH
B pPEIIEHUH MPOJIOBOILCTBEHHOM

poOJIEMBI M COXPAHEHUHU 310POBbSA

(epMEeHTHI U UX IPUMEHEHHUE. YeJI0BEKA
Jlemoncmpayuu. BuneobparMeHTs 1
CJIali/Ibl 110 OMOTEXHOJIOTHH U
UMMOOHIN30BaHHBIM (hepMEeHTaM
31 [Tonmumepsr Kinaccudukanus nonumepos. Knaccudummposare  monumepsl 10
W cKyccTBEHHbBIE TOTUMEPBI: LIEJUTYJION], | PA3JIMYHBIM OCHOBAHUSIM.
alleTaTHbIN MENK, BUCKO3a, eJuiodaH. | Pa3nuuarh MCKYCCTBEHHBIE IOIUMEPHI,
Jemoncmpayuu. Konmnekuus KJ1acCU(UIUPOBATH ux u
noauMepoB. KoteKkiys CHHTETUYECKUX | WIIIOCTPUPOBATh  IPYHIBl  [TOJIMMEPOB
IIOJIMMEPOB U U3/IETINI U3 HUX IpUMEPaAMH.
YcTanaBiauBarh CBSI3U MEXITY
CBOICTBAaMHU MOJIUMEPOB U 00JACTAMU
UX MPUMEHEHHUS
32 CuHTEeTHYECKUE TOIUMEPBI [Tonmumepu3anyss U TNOMMKOHAEHcaUMs, | Pasnnyars NOJIMMEPHU3ALIHIO U
KaK CIIOCOOBI MOJYyYEHUS MOJIMMEPOB. | OJIUKOHICHCALHUIO.

Cunrernueckue kayuyku. [lomuctupon,

[IpuBonuT, NpUMEPHI 3TUX CIOCOOOB

36




TeQIOH ¥ TMOIUBUHWIXJIOPHI, Kak
MPEACTABUTEIN MIACTMACC.
CuHTeTHYEeCKME  BOJIOKHA:  KalpoH,
HAIJIOH, KEBJIAp, JJABCAH.
Jemoncmpayuu. Komnekuus
CHHTETUYECKHUX ITOJIMMEPOB: IUIACTMACC

H BOJIOKOH H PI3,Z[€JIHﬁ N3 HUX

IMOJIYUYCHHU IMOJIMMCPOB.
OnuceIBaTh CHHTETUUYECKHE Kay4yKH,
I1aCTMAaCChl 1 BOJIOKHAa Ha OCHOBC CBA3U

CBOWCTBa — IIPUMEHEHHE

33 [IpakTuueckast padora Ne 2 PacrnioznaBanue mmactmacc v BOJIOKOH [IpoBonuTth, HAOIIONATH U OINKCHIBATH
XUMHUYECKAN IKCIIEPUMEHT TUTST
UACHTU(UKAIINN TTIACTMACC U BOJIOKOH C
TIOMOIIIHIO0 KAYECTBEHHBIX PEaKITUit

34 IHoBTOpenne u 0000menune Kypca. [lonBenenne UToroB yueGHoOro roaa.

35 Pe3epBHOE BpeMsi
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IIpumepHoe TemaTn4yecKoe IIaHUPoOBaHue Kypca 11 kiacca 60a30Boro ypoBHsi

(1 4 B HEAEmMIO, Beero 35 4, u3 HUX | 4 pe3epBHOE BpeMs)

XapakTepuCTUKA OCHOBHBIX BUOB

Hovepa Tema ypoxka OCHOBHOE cofepKaHue ypoKa JEATeNIbHOCTH O0yJaromuxcs (Ha
YPOKOB TI/T1
YpOBHE Y4€OHBIX JEHCTBUIN)
1—9 Tema 1. Ctpoenue Bemects (9 4)
1 OCHOBHBIE CBEAEHUS O CrpoeHue aroma: cocTaB sifjpa (HYKJIOHBI) | ApryMEHTUPOBATh CI0KHOE CTPOCHUE
CTPOCHHH aTOMa U JIeKTpoHHAas o0onouka. [Tonstue 06 aTOMa KakK CHCTEMbI, COCTOSIIEH U3
n3oronax. [lorsTue 0 XumMu4ecKkoM s7Ipa v SJEKTPOHHON 00O0JIOUKH.
AJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C XapakTepu30BaTh YPOBHU CTPOCHUS
OJIMHAKOBBIM 3apS0OM SApA. BEILIECTBA.
Llemoncmpayuu. I1opTpersl OmnuchIBaTh YCTPOMCTBO U paboOTy
3. Pesepdopna, H. bopa. bosbioro agpoHHOro KoJjutanaepa

Buneodparmentsl u cnaiinpl «bombioi
aJpOHHBIN KOJUIanAEep», « YpOBHU

CTPOCHHUA BCIICCTBA»
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[Tepuonuueckas cucrema
XUMUYECKHUX JIEMEHTOB
J1. 1. MeHieneeBa B CBETE

Y4CHUA O CTPOCHHUH aTOMa

@U3NYECKUil CMBICI IPUHITON B TaOJIULIE
. . Menaeneena CHUMBOJIMKU:
MOPSIAKOBOIO HOMEpa JJIEMEHTA, HOMEpa
nepuoaa U HoMmepa rpynmsl. [loHaTue o
BaJICHTHBIX 3JIeKTpoHaXx. (OToOpaxkeHue
CTPOCHUSA IIEKTPOHHBIX 00oJo4eK
aTOMOB ~ XMMHUYECKHUX  DJIEMEHTOB C
MIOMOILBIO 3JIEKTPOHHBIX U AJIEKTPOHHO-
rpaduyeckux Gopmyl.

OO0bsicHeHue 3aKOHOMEPHOCTEM
W3MEHEHUs  CBOWMCTB  DJIEMEHTOB B
NEepUOJax M TpyHnax IEepUOIHIECKON
CHUCTEMBI, KaK CJIEICTBUE 150.
AJIEKTPOHHOI'O CTPOEHHUA. JIEKTPOHHBIE
CEMENCTBA XUMHUYECKUX IJIEMEHTOB.
Jemoncmpayuu. Paznuunsie Gopmel
[Ieprognueckon CUCTEMBI XUMHYECKUX
anemeHToB 1. . Menneneesa. [lopTper

. . Menneneea.

OrnurceIBaTh CTPOEHHUEM aroma
XUMHUYECKOTO 3IEMEHTa Ha OCHOBE €ro
MIOJIOKEHUS B IEPUOAMUECKON crucTeMe
. . Menaeneena.

3anuchIBaTh AIIEKTPOHHBIC U
AIIEKTPOHHO-TpadudecKkue GopmyIbi
XUMHUYECKUX DJIEMEHTOB.

OnpenensiTh OTHOIIEHHE XUMHUYECKOTO
AJIEMEHTA K OIpeAeTEHHOMY

3JIEKTPOHHOMY CEMEUCTBY
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Jlabopamophuvie onvimul.
MonenvpoBaHue OCTPOECHUS
Ilepronnueckoi CUCTEMBI C TOMOIIBIO

KapTO4YeK

CpaBnenue [lepuonnueckoro
3aKOHA U TEOPUU XUMHUUYECKOTO
CTpOeHUs Ha PprstocoPcKoit

OCHOBC

HpC,Z[HOCBIJ'IKI/I OTKPBITHUA

[lepyoguueckoro 3akoHa W TEOPHUM
XMMHYECKOTO CTPOCHHUSI OPraHHMYECKUX
COCAVUHEHUM; POJb JIMYHOCTA B HCTOPUH
XUMHH; 3HAUYCHUE MIPaKTUKHU B
CTAHOBJIIEHUH M PA3BUTHU XUMHYECKHUX
TEOPUHU.

Jemoncmpayuu. Iloptperst /1. U.

Menneneesa u A. M. bytiepoa

[IpencTaBnsTh pa3BUTHE HAYUYHBIX
TEOpPUi 10 CIIUPAJIA HA OCHOBE TPEX
dbopmynupoBok [leproanueckoro 3akoHa
Y OCHOBHBIX HalpaBJIECHUU Pa3BUTHUS
TEOPUU CTPOEHUS (XUMUUYECKOTO,
JIEKTPOHHOT'O U MMPOCTPAHCTBEHHOIO).
XapakTepu3oBaTh PoJib MPAKTUKHU B
CTAHOBJICHUH U Pa3BUTHH XUMHUYECKOI
TEOPUH.

ApryMEHTUPOBAaTh YyBCTBO I'OPJOCTH 32
JOCTUKEHHUS OT€YECTBEHHON XUMUU U

BKJIAJl POCCUMCKUX YYEHBIX B MUPOBYIO

HayKy

HMoHnnas xumMuueckas CBs3b U

HNOHHBIC KPHUCTAJIJIMYCCKHUC

Karuonsl u aHMOHBI: UX 3apsAabl H

KJIaCCI/I(l)I/IKaHHH II0 COCTaBy Ha IIPOCTBIC

XapakTepu30BaTh HOHHYIO CBSI3b KaK

CBA3b MCIKAY HOHAMU, O6p33y10HlI/IMI/ICSI
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peLIETKN

u cnoxnele. [IpencraBurenu. Ilonsatrue
00 MOHHOM XuMHUYecKkoW cBsi3u. MoHHas
KpHUCTa/UInYeCcKast peLIETKa 51

bu3nIecKue CBOMCTBa BEIIICCTB,
00yCIJIOBJICHHBIE 3TUM CTPOCHHEM.
Jlemoncmpayuu. Monenb HOHHOU
KPUCTAJTTAYECKON PEMIETKN HA IPUMEPE
xJjopua HaTpusi. MuHepasbl ¢ 3TUM
TUIIOM KPUCTAJUIMYECKOU PEIIETKOMN:

KaJIbIIUT, I'aJIUT.

B pE3YJIbTATE OTAAYN WIIA IPUEMA
AJIEKTPOHOB aTOMaMHM WJIY TPYIIIIAMHU
aTOMOB.

Onpez[en;[Tb MNPpUHAAJIC)KHOCTh HOHOB K

TOM WJIM WHOW IPYIIIE HA OCHOBAHUHU UX

3apsaaa u CoCTaBa.

Xapakrepu3oBaTh (GU3HMUECKUE CBOMCTBA

BEIIECTB C HOHHOM CBSI3bIO, KaK
(GYHKIHMIO BUJIa XUMHYECKOM CBSI3U U

TUIA KPUCTAIIIMYECKOU PEIIETKU

KoBajieHTHas XuMHuyeckKas
CBA3b. ATOMHBIE U
MOJIEKYJISIPHBIE

KpUCTAJNIMICCKHUC pGH.IéTKI/I

Iloasatue 0 KOBAJIEHTHOM CBSI3MU.
DNEKTPOOTPUIIATEILHOCTD, HETIONSIpHAs U
KOBaJIEHTHBIE

IMOoJIpHas CBA3MH.

Kparnoctb KOBAJICHTHOM CBSI3H.
MexaHu3mbl 00pa30BaHMsI KOBaJICHTHBIX
CBsI3EH: OOMEHHBIHI u JIOHOPHO-
akuenTopHbeid. IlomspHOCTH MoOJEKyIbI,
KaK CJEACTBHE TMOISPHOCTH CBSI3U U

reoMeTpuu Mosekyasl. Kpucraminueckue

OnuceIBaTh KOBAJCHTHYIO CBSI3b, KaK
pe3ynbpTar 00pa3oBaHUs OOITUX
AIIEKTPOHHBIX TAp WX KaK Pe3ynbTar
NIEPEKPHIBAHUS STICKTPOHHBIX
opOuTaei.

KnaccudumupoBars KoBaJeHTHBIC
cBsi3u 1o DO, KpaTHOCTU U cIOCO0yY
MIEePEKPBIBAHS DJICKTPOHHBIX

opOuTanei.
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pemeéTku ¢ OTUM  TUIOM  CBSI3M:
MOJIEKYJISIpHBIE U aTOMHble. DU3NUECKUe
CBOWMCTBAa  BEIIECTB, OOYCIOBJICHHBIC
TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
Jlemoncmpayuu. Monenu MOIEKyISIpHON
KPUCTAJNIMYECKOW PEIETKU HA TPUMEPE
«CyXOTO0 JIbJIa» WU NOJla U aTOMHOM
KPUCTAJUTMUECKON PElIETKU Ha pUMepe
anmasa, rpadura wiu kBapua. Mogjenb

MOJISIPHOTO 00BbEMA ras3a

XapakTepu3oBath (pU3nUeCcKrue CBOMCTRA
BEILIECTB C KOBAJICHTHOM CBA3BIO, KaK
(GYHKITUIO KOBaJICHTHOM CBSI3U U TUTIA

KPUCTAJUINYECKON PEIIETKU

Meramnmnueckass XuMuueckas

CBA3b

IloHssTHE O METAUIMUECKOU CBI3U WU

METAJUIMYECKUX KPUCTAJIINYECKUX
peleTKax. dusnyeckue CBOKCTBA
METAJIJIOB Ha OCHOBE 170:¢

KPUCTAJJINYECKOTO CTPOCHHUS.
[IpumeHeHne MeETaIOB Ha OCHOBE UX
CBOMCTB. YUEPHBIE U IBETHHIE CILJIABBI.
Lemoncmpayuu. Monenun

KpUCTAJUIMICCKUX pCIHéTOK MCTAJIIIOB.

XapakTepu3oBaTh METAILNTUYECKYIO
CBSI3b KaK CBSI3b MEXJy HOH-aTOMaMH B
MeTajuiax M CIjlaBax MoCPEICTBOM
0000I11eCTBIEHHBIX BaJICHTHBIX
AJIIEKTPOHOB.

OOBACHATH EIUHYIO PUPOTY
XHMHUYECKHUX CBS3EH.

Xapakrepu3oBaTh (U3HUECKUE CBOICTBA

METAJIJIOB, KaK (DYHKIIUIO
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Jlabopamophuvie onvimul.
Koncrpyuposanue monenu

METAJUIUYECKOU XUMUYECKOU CBIA3U

METAJINYECKOM CBSI3U U METAJLINYCCKON

KPUCTAJUIMYECKON PEIIETKU

BO,ZIOpO,IIHaSI XUMHNYCCKas CBA3b

MexmonekynasipHas u
BHYTPUMOJIEKYJIIpHAsI BOJIOPOJTHBIE
CBS3U. 3HAUCHHE  MEXKMOJICKYJISIPHBIX
BOJIOPOJIHBIX CBSI3€M B MPUPOJAE U KU3HU
YyeJoBeKa.

Jlemoncmpayuu. BuneodparMeHTs 1
crnaiapl «CTPYKTYpBI OeTKay.
Jlabopamophuvie onvimul. Jlenarypanus

Oenka

XapakTepru30BaTh BOJOPOIAHYIO CBI3b
KaK 0COOBIN TUI XMMHUYECKOHN CBSI3H.
Paznuuare MEXMONEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPO/IHBIE
CBSI3H.

PackpeiBath posib BOJOPOIHBIX CBSI3EH B
OpraHu3aliyd MOJICKYJT OMOTIOTUMEPOB,
— OenxoB u JIHK, — Ha ocHOBE

MEXKIIPEAMETHBIX CBSI3CH C OMoorueit

[Tomumepsl

[lonyyenue  momumepoB  peakLUAMHU
NOJIMMEPU3ALIMM W TOJIMKOHJIECHCALINH.
Baxxneinmmue npeacraBuTeNny miacTMace u
BOJIOKOH, HX TIIOJy4E€HHE, CBOWCTBA M
IIPUMEHEHHUE. ITonsTue 0
HEOPraHMYECKUX  IOJIMMEpax M X

MpCACTABUTCIIN.

XapakTepru3oBarh MOJIMMEPHI Kak
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS.
Paznuuare peakiuu nonmmMepusanuy u
MTOJIMKOHAECHCAIUU.

OnuchIBaTh BaXKHEHUIINE PEICTaBUTENN
IJJACTMACC U BOJIOKOH M HA3bIBATH

o0JracT ux IMPUMCHCHH.
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Lemoncmpayuu. Komneknun
«[lmactmaccer», «Bonokaay. O6pa3isl
HEOPraHMYECKHX ITOJIMMEPOB — BEILIECTB

ATOMHOM CTPYKTYPBI

YcranaBnuBaTh €EIMHCTBO OPraHUYECKON
Y HEOpPraHMYECKOW XMMHUH Ha IpUMeEpe

HCOPraHN4CCKUX IMOJUMEPOB

JlucriepcHbIE CUCTEMBI

[lonsatne o  gucnepcHo  (daze

JUCIEPCUOHHOM  cpene.  ArperaTHoe
COCTOSIHME pa3Mep dacTull (as3bl, Kak
OCHOBA ISl KJIACCU(PUKAIUU TUCTIEPCHBIX
CUCTEM. DMYIbCUH, CYCIIEH3UHU, a3PO30JIU
— TPYNIBI TPYOOTUCIIEPCHBIX CUCTEM, UX
NpEACTAaBUTENU. 30JIM U Te€Id — TPYHIbI
TOHKO/IMCIIEPCHBIX CHUCTEM, ux
npencraurenu. [ToHsTue o cuHepesuce u
KOAryJIsIIUH.

Hemoncmpayuu. Konnekuuu o0pa3ios
Pa3IUYHBIX AUCTIEPCHBIX CUCTEM.
Cunepesnc u Koarynsiuus
Jlabopamopnvie  onvimul.  [lonyuenue

KOJUIOMJTHOTO pacTBOpa KypHUHOro Oelika,

XapakTepu30BaTh Pa3IMYHbIC THITHI
JTUCTIEPCHBIX CHCTEM Ha OCHOBE
arperaTHoOro COCTOSHUS JUCTIEPCHOU
¢a3bl U AUCTICPCUOHHOU CPEIBI.
PackpbIBaTh posIb pa3IMYHbBIX THIIOB
JMCTIIEPCHBIX CUCTEM B JKM3HH IIPUPOJIBI
1 00IIIeCTBa.

[IpoBonuTh, HAOIIOAATH M OMMUCHIBATH

XUMHUYECKUN IKCIIEPUMEHT
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UCCJIEIOBAHUE €r0 CBOWCTB C IMOMOUIBIO
JA3€pPHOM YKAa3KM U TMPOBEICHUE €ro
nenarypauuu. [lomyuenne  smynbcuu
pacTUTEIBHOIO Macja M HaOJIoIeHue 3a
e€ paccnoenuem. [lonydyeHue cycneH3uu
«U3BECTKOBOTO MOJIOKa» W HaOIofeHUE

3a €€ cequMeHTalen

10—21

Tema 2. XuMu4eckue peakuuu

(12 v)

10—11

KJIaCCI/I(i)I/IKaI_[I/I}I XUMHYCCKHX

peakiuu

Annorponuzanys U H30MepU3alus, Kak
peakiuu  0e3  HM3MEHEHHs  COCTaBa
BEMIECTB. AJIJIOTpONUs W €€ TMPHUYUHBL
Krnaccudukarus peakiuii o pa3anaHbIM
OCHOBAHMSAM: IO YHCIYy U COCTaBy
peareHToB W MNPOAYKTOB, MO ¢aze, Mo
UCTIONBb30BAHUIO  KaTajau3aTopa  WIH
depMenTa, 1o TemIoBOMY 3 QeKTy.

TepMOXUMHUYECKNE YPABHEHUS PEAKIINAMN.

OnpenensaTe NPUHAIIEKHOCTD
XUMHYECKOW PEaKIMK K TOMY WIN
WHOMY THUITy Ha OCHOBaHUU IO
Pa3IUYHBIX TIPU3HAKOB.

OTpaxxaTh Ha MUCbME TeII0BOM 3 PexT
XUMHYECKHX PEAKIUH C ITOMOILBIO
TEPMOXUMHUYECKUX YPABHEHHI.
[TonTBepk1aTh KOINYECTBEHHYIO
XapaKTEPUCTUKY IK30- U
OHIOTEPMHUYECKUX PEAKIUI pacyéTaMu

10 TCPMOXUMHUYCCKHUM YPABHCHUAM.
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Jlemoncmpayuu. PactBopeHue cepHoi
KUCJIOTHl 1 aMMHAYHOU CETUTPHI U
(buKcanys TeTIOBBIX SBICHUHN JJIST TUX

TIPOIIECCOB

12

CxopoCcTh XUMHUECKUX

peakuu

@aKTOpBI, OT KOTOPBIX 3aBUCHUT CKOPOCTH

XUMHAYECKUX peaKiuu: npupona

pearupyromux BEHIECTB, TEMIIEpaTypa,

TJTIOIIA]Tb 150:4 COIPUKOCHOBEHMUS
pEearupyrommx BEIIECTB, 150:4
KOHIIEHTpAIHs, IIPUCYTCTBUE

karanuzaropa. [loHaTtne o Karanuse.
DepMEHTHI, KaK OMOJIOTUYECKHE
KaTajau3aTrophl. NHruburopsl, KaK
«AHTOHHUMBD»  Karajau3aTOpoB M  UX
3HAUYCHHUE.

Llemoncmpayuu. B3aumMonencTeus
PacTBOPOB COJITHOM, CEpPHOU M YKCYCHOM

KHCJIOT OI[HH&KOBOﬁ KOHIICHTpAaluun C

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU PEaKIMU OT MPUPOJIbI
pearupyromnmx BemecTB, UX
KOHILIEHTPALIUH, TEMIIEPATYpPhl U
IUIOLIA/IM UX CONPUKOCHOBEHUS.
PackpbIBaTh posib Karajan3aTopoB Kak
(akTOpPOB YBEIHUEHUS CKOPOCTHU
XUMUYECKOW peaKky U pacCMaTpUBaTh
UHTHOUTOPHI KaK «QHTOHUMbD
KaTaJIn3aToOPOB.

Xapakrepu3oBaTh GEepMEHTHI KaKk
OMOJIOrMYECKUE KaTaIn3aTopbl
OEITKOBOW MPUPOABI U PACKPBIBATH UX

pOJIb B MPOTEKAHUU OMOXUMHUUYECKUX
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OJJMHAKOBBIMH KyCOYKaMu (TpaHyIamu)
MHKA U B3aUMOJEHCTBHUE OJIMHAKOBBIX
KYCOYKOB pa3HbIX METAJIOB (MarHus,
IMHKA, JKeJI€3a) C paCTBOPOM COJITHOU
KHCJIOTBI, KaK PUMEpP 3aBUCUMOCTH
CKOPOCTH XUMHUYECKUX PEaKLUN OT
IpUPOABI BEleCcTB. B3aumonerictaue
PacTBOPOB THOCYNb(ara HaTpuUs
KOHIIEHTPALMH U TEMIIEPATYPHI C
PacTBOPOM CEPHOU KUCIIOTHI.
MogenrpoBaHue «KHUIISLIETO CIOS.
['eTeporenHblii KaTanu3 Ha PUMEPE
pa3oKeHus IEPOKCHIa BOAOPOJA B

IMPUCYTCTBUH ANOKCHU]/la MapraHIia.

Jlabopamopnwvie onvimsi. Vicnonb3oBaHue

HEOPraHWYECKHUX KaTaJlu3aTopoB (coieit

)KeJe3a, noAuaa Kajius) U MPUPOAHBIX

00BEKTOB, COIEPIKAIINX KaTaasy (ChIpoe

MsCO, KapTodesb) sl pa3IoKeHUs

peaKuuii Ha OCHOBE MEXITPEAMETHBIX
CBsA3€ll ¢ OMONIOTrHUeil.
[TpoBoaKTH, HAONIOAATH U ONUCHIBATH

XAMUYECKUU SKCTIEPUMEHT
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IICpOKCHIa BOAOPOOa

13 O6paTuMOCTh XMMUYECKUX Knaccudukamuss xumuueckux peakiuii | OMUchIBaTh COCTOSHUS XUMUYECKOTO
peakuuii. XUMHYECKOe 10 MPU3HAKY UX HampasieHus. [loHATHe | paBHOBECHs U MpeAiaraTh CIOCOOBI €ro
paBHOBECHE U CIIOCOOBI €ro 00 00paTuMbIX peakIUsiX U XMMHUYECKOM | CMEUIEHHUS B HEOOXOAMMYIO CTOPOHY Ha
CMELLEHUSA paBHoBecuu. IIpunmun Jle-Illarense u | OCHOBE aHaANU3a XapAKTEPUCTUKU

CrocoObl CMEIIECHUS XUMHUUecKoro | peakiuu u npuniuna Jle-Ilarense.
paBHOBecus.  OOmias xapakrepucrtuka | [I[poBonuTh, HaOMIOAATH U OMUCHIBATH
peaknuii CHHTE30B aMMHaKa W OKCHA | XUMUYECKHUH SKCTIEPUMCHT
ceppi(VI) w® paccMoTpeHHE — YCIOBHIA
CMEUICHUS 170 paBHOBECHS Ha
IPOU3BOJICTBE.
Jemoncmpayuu. Cmenienue paBHOBECHS
B crucreme Fe** + 3CNS ™« Fe(CNS);
JlabopamopHhvie onvimsi. VlmocTparius
npaBwia bepronie Ha npakTHkKe —
NpOBEJICHUE peaKlnii ¢ 00pa3oBaHUEM
ocaJKka, raza v BOJIbI
14—15 I'maponus OO6paruMbIit 1 HeOOpaTUMBIN TUAPOIK3EL. | ONpenensTh TUIl THAPOIU3a COMH Ha
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I'moponus coneit m ero tunel. ['maponus
OPraHUYEeCKUX COEAMHEHUN B HKHUBBIX
OpraHu3MOB, KaKk OCHOBa OOMEHa
BemiecTB. [loHsiTHe 00 »HEpreTHYecKOM
oOMEHE B KIJIETKE M POJM THAPOJIH3Aa B
HEM.

JlabopamopHhvie onvimsi. VictibiTanue
MHAMKATOpaMU Cpelibl paCTBOPOB COJIEH

Pa3JINYHbIX THIIOB.

OCHOBE aHaJIu3a €€ COCTaBa.
KnaccuduuupoBars rugponus conen

110 KaTUOHY Y AaHHOHY.

XapakTepu30BaTh pOJIb TUAPOIH3A
OpraHUYEeCKHUX COEINHEHUN, KaK
XUMHYECKOM OCHOBBI 0OMEHA BEIIECTB U
HHEPI'UH B KUBBIX OPraHU3MaXx.
[TpoBoaUTH, HAOIIOAATE U ONKCHIBATH

XUMHYECKUU OKCIICPUMCHT

16

OKUCIIUTEIIBLHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINH

CrerneHp OKHUCIIEHHMSI U €€ OIpenesieHne
nmo  Qopmymam  OpraHMYecKux W
HEOPraHUYECKUX BELIECTB. DJIEMEHTHl U
BEIIECTBA, Kak OKHUCJIUTENN U
BoccTtaHoBuTenu. [lonsitue o mpoueccax
OKHUCJICHUS u BOCCTAHOBJICHHUSI.
CocraBneHue ypaBHEHMM XHMHYECKHUX
peakuMii Ha  OCHOBE  DIIEKTPOHHOIO

OastaHca.

Onpez[en;{TL OKHCJIUTCIBbHO-
BOCCTAaHOBHUTCIIbHBIC PCAKIINH KAaK
IMponcCcChl C UISMCHCHHUCM CTEICHEeU
OKHCJICHUA 3JICMCHTOB BCIICCTB,
YU4aCTBYIOIIUX B PCAKIINU.

Paznuuare OKuCIMTENb U
BOCCTAHOBUTCIIb, IIPOUCCChI OKHUCIICHUS
N BOCCTAHOBJICHU .

Cocrasisate ypaBHeHus OBP Ha ocHOBe
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Jlemoncmpayuu. B3auMonencTeue IMHKa
C COJIIHOM KMCJIOTOM U HUTPATOM
cepebpa.

Jlabopamophvie onvimul. OKUCIUTENHHO-
BOCCTAHOBUTEIbHAS PEAKIIUS U PEAKIIHSI
oOMeHa Ha TIpUMEpPE B3aNMOICHCTBUS
pactBopoB cyibdara menu(Il) c xene3om

H PaCTBOPOM HICIIOYUHU.

AJIEKTPOHHOTrO OasiaHca.
[TpoBoaWTH, HAOMIOMATH M OIUCHIBATH

XUMHYECCKUU OKCIICPUMCHT

17-18

DIEKTPOIN3 PaCIIaBOB U
pactBOpOB. [IpakTueckoe

IMPUMCHCHUC JJICKTPOJIN3a

XapaKkTeprucTHKa BJIEKTPOJIN3A, Kak
OKHCJIMTEIILHO-BOCCTAHOBUTEIBHOT'O

nporecca. (OCOOCHHOCTH DIIEKTPONIH3a,
MIPOTEKAIOIIETO B pacTBopax
AIEKTPOITUTOB. [IpakTuueckoe
NPUMEHEHHUE JJIEKTPOIU3a: TOJyUYCHHE
rajoreHoB, BOJI0OpO/A, KHUCJI0pO/a,
IICJIOYHBIX METAJIOB M IIeJI0o4YeH, a
TaKKe AITIOMUHHUS ANEKTPOIU30M

pacIuiaBOB M PacTBOPOB COENMHEHHI

OnuchIBaTh IEKTPOIINU3 KAK
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIN
nporuecc.

Paznuyars 351€KTponu3 pacisiaBoB U
BOJIHBIX PaCTBOPOB.
XapakTepu30BaTh MPAKTUUECKOE
3HaYEHUE IIEKTPOJIN3a Ha PUMEpe
MOJIYYEHUSI aKTUBHBIX METAJIJIOB U
HEMETAJUIOB, a TaKXKe

TaJIbBAHOINIACTHUKHU, T'aJIbBAHOCTCTHUH,
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ITUX JIEMEHTOB. Ilousarue 0

rajgbBaHOIUIACTHUKE, rajbBaHOCTETHH,
padUHUPOBAHNH IIBETHBIX METAJIIOB.
Jlemoncmpayuu. KoHCTpynpoBaHue
MoJIeNr AeKTponu3épa. Bumeodparment

C HpOMI:IH.U'ICHHOfI YCTAHOBKH IJIA

IMOJIYYCHHA aJIFOMHUHHAA

pa(l)I/IHI/IpOBaHI/II/I OBCTHBIX MECTAJIJIOB

19 [IpakTuueckas padora Ne 1. Pemenne s3xcnepuMeHTanbHbIX 3a7a4d o | [InmanupoBars, IpOBOAUTH HAOMIONATH U
Pemenne skciepuMeHTaIbHBIX | TeME «XUMHUECKasi peaKusy OIHCHIBATH XUMUYECKUM IKCIIEPUMEHT C
3aj]1a4 1o TeMe «XuMUu4ecKas COOJTIOZICHUEM TTPABUII TEXHUKH
peaKIs 0e30macHOCTH

20 [ToBTOpEHue u 0000IIeHNE TectupoBaHue, peleHue 3a1a4 u BbBINONHATE TE€CTHI, pelaTh 3aJa4u U

U3Y4EHHOTO

YIPaKHEHUU 10 TEME

YOPaXHEHUS 110 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX
JOCTVIKEHUN B YCBOCHUU TEMBI.
KoppekrupoBarb CBOM 3HaHUS B
COOTBETCTBHHU C IUIAHUPYEMBIM

pe3yabTaToM
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21

KontponbHas padora Ne 1 «Ctpoenue BeniectBa. XUMHUYECKast pEaKIUs»

22—30 Tema 3. BemecTBa 1 ux cBoiicTa (9 4)

22,23 Merasl ®dusnyeckre CBOMCTBA METAIJIOB, Kak | XapaKTepu30BaTh buznyeckue u
¢ynkumus  ux  crpoeHus.  JleneHue | XUMHUYECKHE CBOWCTBA METAIJIOB Kak
METAJUIOB Ha TPYIIIHI B TEXHUKE U XUMHHW. | QYHKIIMIO CTPOEHUS WX aTOMOB U
XUMHAYECKHE CBOMCTBA METAJUIOB M | KPUCTAJUIOB HA OCHOBE IPEACTABICHUN
AIICKTPOXUMHUYCCKUNA DA HanpsbkeHui. | 00 OBP u  monokeHus MeTaaioB B
[TonsTHe 0 METAJUIOTEPMUH | DIIEKTPOXUMUYECKOM DAY HANPSIKEHU.
(aJIFOMHUHOTEPMUH, MAaTHUETEPMUH U Jip.). | HaOmronats u onuceiBaTh XUMUYECKUN
Lemoncmpayuu. Konekuus MeTaioB. HKCIIEPUMEHT
B3aumonencTBue KOHLIEHTPUPOBAHHOM
a30THOM KHCIIOTHI C M€IIbI0. Bemblka
TepMuTHOM cMecu. [loprper
H. H. bekerosa

24 Hemerasmbl. bnaropogubie Hemeramnsl kak okuciaurend. Hemerasmisl | OnuceiBaTs 0COOCHHOCTH ITOJIOKEHUS

Tra3bl

KaK BOCCTAHOBHTEIIH. Psin
ANIEKTPOOTPULIATETTLHOCTH. WneptHbIE
WK OJIaropoJHbIE rasbl.

Jemoncmpayuu. Konnekiust HEeMeTasIoB.

HeMeTauioB B [lepuoguyeckoit Tadnuie
. . MenneneeBa, CTpOEHUE UX
aTOMOB M KPHCTAJIJIOB.

CpaBHUBaTh CIIOCOOHOCTH K
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Benbimka u€paoro nopoxa. BeitecHeHue
rajlor€HOB U3 UX PaCTBOPOB IPYTUMHU

rajJorcHamMm

aJUIOTPOIHH C METAJIAMHU.
Xapakrepu3oBaTh OOLIME XUMUUYECKUE
cBolicTBa HeMeTa/UIoB B cBeTe OBP 1 nx
MOJIOYKEHHSI HEMETAJLJIOB B PAY
AJIEKTPOOTPHUIIATEIILHOCTH.

HaOmronars 1 onmuceIBaTh XUMAYECKHAI

9KCIICPUMCHT

25

Kucnorsr HCOPraHN4CCKUC 1

OpraHUYeCcKue

Kucnoret ¢ TOUkH 3peHHS] aTOMHO-
MOJIEKYJISIDHOTO ~ yuyeHus. Kwucnorsl ¢
TOYKHU 3peHUs TEOpUH
3IEKTPOIUTHYECKON JTUCCOLMALINH.
Kucnorel ¢ TOYKM 3peHHsT TPOTOHHOMU
teopun. OOIMEe XUMHYECKHE CBOWCTBA
kucnot. Kinaccudukanus KUcior.
JlabopamopHnuwiii onvim. ViccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COISHON
Y YKCYCHOW KHCJIOT KaneJlbHbBIM METOJIOM

pH UX pa30aBICHUH BOAOM.

COOTHOCUTB MPEACTABUTENEN
OPraHUYECKUX U HEOPTaHUIECKUX
KHCJIOT C COOTBETCTBYIOLIEH
KJ1aCCU(DUKATTMOHHON TPYIITION.
OnmceIBaTh 00IIME CBOMCTBA
OPraHUYEeCKUX U HEOPTaHMYECKUX
KuciotT B ceere TOJl u ¢ mo3uiumn
OKHCJICHHMS-BOCCTAHOBJICHHUS KaTHOHA
BOJOpPO/a UM aHMOHA KUCJIOTHOTO
ocTarTka.

OrnpenensiTh 0COOEHHOCTH XUMUYECKUX

CBOMCTB a30THOW, KOHIIECHTPUPOBAHHOU
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CEPHOM U MypPAaBBUHOW KHUCIIOT.
[IpoBonuTh, HAOMIOAATH U OOBSICHSTH
PE3yABTaThl IPOBEIEHHOTO

XUMHYCCKOI'O 5KCIICPUMCHTAa

26

OcHOBaHMSI HEOPTaHUYECKHE U

OpraHUYEeCKHue

OcHOBaHUSI C TOYKH 3pPEHUS aTOMHO-
MOJIEKYJISIPHOTO y4yeHusl. OCHOBaHUA C
TOUYKHU 3peHUs TEOpUH
3IEKTPOIUTHYECKON JTACCOIMALINH.
OcHOBaHMSI C TOYKH 3pEHUS MPOTOHHOU
teopun. Krnaccubukanus OCHOBaHHIA.
XUMHYECKHE CBOWCTBA OPraHUYECKUX U
HEOPTraHWYECKUX OCHOBAaHUH.
Jlemoncmpayuu. Konnexkuys meaoden u
aMHuHOB. B3anMopencTsue napos
KOHIIEHTPUPOBAHHBIX PaCTBOPOB COJISTHOM
KHCJIOTBI M1 aMMHUaKa («IbIM 0€3 OTHS»).
[Tonyyenue ammMuaka U U3y4eHue ero
CBOJCTB.

JlabopamopHhvie onvimsi. Ilonyuenue

OnuceiBaTh HEOPraHUYECKUE OCHOBAHMS
B cBete TO/I.

XapakTepru3oBaTh CBOMCTBA
OPraHUYECKUX U HEOPTaHUYECKUX
OECKUIIOPOIHBIX OCHOBAHUH B

CBETE NPOTOHHOM TEOPUHU.

[TpoBoauTh, HAOMIONATH M OMHUCHIBATH

XAMUYECKUN SKCTIEPUMEHT
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HCPaCTBOPHUMOI'O THAPOKCHIA U €TI0

B3aUMOJICHICTBHE C KUCIIOTOMN

27 AmMdoTepHbie COeTMHEHUS Heoprannueckue amdorepHbie XapakTepu30BaTh OPraHUYECKUE U
HEOPraHUYECKHE U COEIMHEHUS: OKCUJbI U TUAPOKCUIBI, — HeopraHudeckue aMmQporepHbie
OpraHUYEeCKHue UX CBOICTBA U MOJIyYEHUE. COEIMHEHNS KaK BEIIECTBA C

AmMdoTepHble OpraHUYeCKHe COSAMHEHUS | IBOMCTBEHHON (DyHKIMEN KUCIOTHO-
Ha [IpuMepe aMUHOKUCIOT. [lenTuasl u OCHOBHBIX CBOMCTB.

IENTUAHAS CBA3b. AprymMeHTUpOBaTh CBOMCTBA
Jlemoncmpayuu. PaznuuHele ciaydan AMUHOKHCJIOT KaK aM(OTEepHBIX
B3aHMOJICVICTBHS PACTBOPOB COJIEH OPraHNYEeCKUX COCTUHEHUN.
AJIOMMHUA CO IIETOYBIO. PackpriBate Ha OCHOBE
JlabopamopHvie onvimet. Ilonydenune MEXIPEIMETHBIX CBsI3el ¢ Orooruen
aM(pOTEpHOro THIPOKCUIA U U3yUCHUE pOJIb AMUHOKHUCIIOT B OpraHU3aluu
€ro CBOWCTB KU3HU

28 Commn Knaccuduxkarus comeit. JKéctkocTh Bombl | XapaKTepru30BaTh COMM OPTaHUIECKHUX U

u crnocodbl e ycrpaHeHus. Ilepexon

KapOoHaTa B THJIPOKapOOHAT M OOpaTHO.

HCOPTraHNYCCKHUX KHUCJIIOT B CBCTC TCOPUU

BﬂeKTpOHHTH‘IGCKOﬁ Aucconuanuu.
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OO0uIue XMMHUYeCKrne CBOMCTBA COJICH.
Lemoncmpayuu. 1lonyyenne xxECTKON
BOJbl U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnuvie onvimsi. [IpoBeneHue
Ka4eCTBEHHBIX PEAKIUI MO OMPEAEICHUIO

CcOoCTaBa COJIN.

COOTHOCHUTBH MPEICTABUTENIEH COJIEN
OPraHNYECKHUX U HEOPTaHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJIacCU(DUKAITMOHHON TPYTITION.
XapakTepru30BaTh KECTKOCTH BOJBI U
IpeIarath CrocoObl €€ yCTpaHeHHUS.
OmnceIBaTh OOIIME CBOMCTBA COJIEN B
ceere TO/I.

[IpoBoauTh, HAOTIOAATH M OMKUCHIBATH

XUMHUYECKHUU OKCIICPUMCHT

29 ITpakTuueckas padora Ne 2. Pemenne sxkcnepuMeHTaNBHBIX 3a7a4 10 | [ImanupoBars, IpOBOAUTE, HAOIIONATH U
Pemenne skcriepuMeHTNBHBIX | TeME: «BelecTBa 1 uX CBOMCTBa OINUCHIBATh XUMUYECKHHN IKCIIEPUMEHT C
3a1a4 o teme «BemiecTBa U ux COOJTIOZICHUEM MPABUIT TEXHUKHU
CBOUCTBa» 0€30IMacCHOCTH

30 IToBTOpeHue u 00600IICHNE TectupoBanue, pelieHUE 3a1a4 U BBINOMHATE TECTHI, pemiaTh 3aa4u U

TCMbI

YIPaXKHEHUU 10 TEME

YIPaXHEHUS MO TEME.
[TpoBoaHTH OLIEHKY COOCTBEHHBIX

I[OCTI/I}KGHI/Iﬁ B YCBOCHHU TCMBEI.
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KoppekrupoBars CBOM 3HaHUS B

COOTBCTCTBUH C IINIAHUPYCMbBIM

pE3yIbTaTOM

31 KonTponbnas pabora Ne 2 «BermiecTBa 1 1X CBOMCTBa»

32—35 Tema 4. XuMus u coppeMeHHoe 0011ecTBO (4 4)

32 XuUMHUYECKasi TEXHOIOTHSI [lonsiTHE O XMMHUYECKOM TEXHOJNOTIHH. | XapaKTepru30BaTh XUMUYECKYIO
XUMHUYECKUE pEaKIMU B MPOU3BOJICTBE | TEXHOJOTUIO KaK MPOU3BOAUTEIBHYIO
aMMHaKa u METaHOoJIA. OOGmias | cumy obIiecTna.
KJIacCU(pUKAIIMOHHAS xapakTepuctuka | OnucbiBaTh XUMHUYECKUE MPOIECCHI,
peakiuii CHHTE€3a B MPOU3BOJCTBE ATHUX | JISKAIME B OCHOBE MIPOU3BOACTBA
IPOTYKTOB. Hayunsie MIPUHIINIBI, | aMMHUAaKa U METAHOJIA, C IIOMOIIIbIO
JeKalye B OCHOBE  IPOHM3BOJACTBA | POTHOTO SI3bIKA U SI3bIKA XUMUHU.
amMmMuaka ¥ MmeraHona. CpaBHEHHE AITHX | YCTaHABIWBATh AaHAJIOTHH MEXIY IBYMS
IIPOU3BOCTB. MIPOU3BOJICTBAMH.
Jemoncmpayuu. Monenu dopmynupoBaTh O0IIME HAYYHbIE
MPOMBIIIJIEHHBIX YCTAHOBOK MOJYYEHUS | IPUHIUIIBI XUMHUYECKOTO TIPOU3BOJICTBA
CEpHOM KHUCIIOThl U CHUHTE3a aMMHaKa

33 XuMHuUyecKasi TPaMOTHOCTh KaKk | MapKUpOBKa YIIAaKOBOYHBIX MaT€puajoB, | ApryMEHTHPOBATh HEOOXOAMMOCTh

KOMITOHEHT OOIIEH KYIbTYpbI

AJICKTPOHHUKH U OBITOBOM TEXHHUKH,

XMMHUYECKOW TPAMOTHOCTH Kak
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YCJIIOBCKA

AKOJIOTUYHOTO TOBapa, MPOIYKTOB

MATAHUS, STUKETOK MO YXOIY 3a OJICIKION.

Hemoncmpayuu. BuneopparMeHThl 1
CJIaIbl O CTEIIEHU SKOJIOTHYECKOMN
YHCTOTHI TOBapa.

Jlabopamopnvie onvimsi. I3yuenne
MapKHUPOBOK PA3JIUYHBIX BUJIOB
MIPOMBIIIEHHBIX U MTPOIOBOJIbCTBEHHBIX

TOBApOB

KOMITOHEHTa OOIIEKYTBTYPHOM
KOMIIETEHTHOCTH Y€JI0BEKA.

YMeTh nosy4arb HEOOXOAUMYIO
UH(POPMAIMIO C MAPKUPOBOK Ha
YIAKOBKaX Pa3IUYHbBIX IPOMBIIIICHHBIX

H IIPOAOBOJIBCTBCHHBIX TOBApPOB

34

IToBTOpenne u 0600menune Kypca. IlonBegenue uToroB yue0Horo roaa

35

PesepBHOE Bpemst

IV. YYEBHO-METOJAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE
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YMK «Xumus. 10 knace. ba3oBblil ypoBeHb»

1. Xumuma. 10 kmacc: yue6. mis obmeoOpasosarensHbix opranmsaumii / O. C. T'aGpuensn,
Xumus. 10 knace. ba3osblil ypoBenb. Yue6uuk. — M.:poda, 2020

2. O. C. Tabpuenan, U. I Ocmpoymos, U. B. Axcénosa, Xumusa. 10 kmacc.

bazoBslii ypoBeHb. MeTonnueckoe nocooue.

3. O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 10 xmacc. ba3osiit ypoBens. Pabouas
TETPajb.

4. 0. C. I'abpuensn, U. B. Tpueybuax. Xumus. 10 kinacc. 3agaqHuK

5. DnexkTpoHHas ¢popma yuyeOHHUKA.

YMK «Xumus. 11 kinace. ba3oBblii ypoBeHb»

1. Xumnsa. 11 knacc: yue6. a1 o6meobpasoparenbHbix. opranusanuii / O. C. Iabpuensn, U. T.

OctpoymoB, C. A. CnagxoB. Xumwms. 11 kmacc. ba3oBwlii ypoBeHb. YueOHUK. — M.:

[Ipocsenienue, 2019

2. O. C. I'abpuensn u op. Xumus. 11 knacc. ba3oBelii ypoBeHb. MeTogudeckoe
nocooue.
3. O. C. I'abpuensan, C. A. Cnaokos. Xumus. 11 xnacc. ba3oBbiii ypoBeHb. Pabouas
TETPaJIb.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. ba3zoBslil ypoBeHb.
5. DnexTpoHHas popMa yueOHHUKA.

Hnmepuem-pecypcot

1. http://www.alhimik.ru ITpencraBneHsl cienyronme pyoOpuKku: COBETbl a0UTYpPUEHTY,

YUUTENI0 XUMHH, CIIPABOYHUK (04eHb OOblas momp0opka TaOmuil U CIPaBOYHBIX
MaTepuanaoB), BecEnas XHMHsS, HOBOCTH, OJHMMIUAIbI, KyHCTKamepa (macca
UHTEPECHBIX UCTOPUUECKHUX CBEACHUIN)

2. http:/iwww.hij.ru/ Kypran «XuMusS W KU3HB» TIOHSATHO W 3aHUMATENbHO

PacCCKa3bIBaACT 000 BCcéM HHTCPCCHOM, YTO IIPOUCXOOAUT B HAYKC M B MHUPC, B
KOTOPOM MBI JKUBEM.

3.  http://chemistry-chemists.com/index.html ~ D37eKTpOHHBIN KypHaT «XUMUKH U

xumus». B KypHaJIC MPEACTABICHO MHOXCCTBO OIIBITOB IIO XHUMHUH, COACPKHUTCA
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MHOI'O 3aHHUMATEIbHON I/IH(i)OpMaIII/IH, HOBBOJI}II-OHICﬁ YBJICYDb YUCHHUKOB
C—)KCHGpHMCHT&J]BHOfI YaCTbIO MMPCAMETA.

4. http://c-books.narod.ru JIuteparypa mo XuMuH.

5. http://1september.ru/. XKypnan «llepBoe ceHTAOps» sl yuuTesnel U He Tonbko. B

HEM MPEJCTABICHO OONBIIOE KOIMYECTBO PAOOT YYEHUKOB, B TOM YHUCIE U
UCCIIEIOBATENIbCKOT0 Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickmii IMKONMBHBIA TIOPTaT CO

CCBIJIKaAMH Ha 06paBOBaTeJIBHBIe CaWThI IO XUMMHU.

7. www.periodictableru ~ COopHMK cTared O  XMMHYECKHUX  DJIEMEHTaXx,

I/IJIJII-OCTpHpOBaHHBIﬁ 9KCIICPUMCHTaMHU.
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