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IHosicHuTEIbLHAA 3aNNCKA

CTpyKTypa 10KyMeHTA.

Paboyast mporpamMma Mo XUMUM MPEACTABISET COOON MENOCTHBINA JTOKYMEHT, BKIIOYAIOIIUI
ISTh PAa3/eyioB: MOSCHUTENBbHYIO 3alMCKy; TpeOOBaHUS K YPOBHIO IOATOTOBKH YYaIIMXCS;
KaJCHJapHO — TEMaTHYeCKOe TUIAHUPOBAaHUE; COACpXKAHHE TeM Y4YeOHOTo Kypca; TepedeHb
yu4eOHO-METOANYECKOT0 00eCcTIeyeHUsI.

ConepkaHue Kypca XUMHH MPEACTABICHO B MPOrpaMMe B BUJE JIBYX TEMAaTHUYECKHUX OJIOKOB,
oOecreunBaOmUX (HopMUpPOBaHME XMMHYECKOW TEPMHUHOJIOTUHU, TPAMOTHOrO OOpalieHus ¢
BEIIECTBAMH, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO.

Jannas paGouass nmporpamma pa3zpaboTaHa B COOTBETCTBUHM C YUeOHBIM IUIAHOM OCHOBHOTO
obmero oOpasoBanuss Ha 2022 — 2023 y4. TON MYHHMIHMIIAIBHOTO  OIOIKETHOTO
oOmreoOpaszoBarenbHOrO yupexaenus «Cpenusis oOuieodpasoBarenbHas mkona Ned6y» B pamkax
npenoaaBanus ydeOHoro npeamera «Xumusi» B 10-11 kmaccax. IIporpamma paspaborana asis
0011eo0pa3oBaTeNbHbIX KJIacCOB. Y4eOHBIM mpeamer «XHUMHUS» BXOAUT B 00pazoBaTeiIbHYIO
o0nacth «EcTecTBEHHbIE HAYKW.

®denepalibHBII rocyIapCcTBEHHBIN 00pa3oBaTeNbHbIN cTaHaapT 00IIero 00pa3oBaHus, a TaKKe
OCHOBHBIC HJIEM W TMOJIOKeHUs [Iporpammel pa3BuTHS W (OPMHUPOBAHUS YHHBEPCATHHBIX
yueOHBIX JeHCTBHI ans cpemHero (MOMHOTrO) oO0mIero oOpa3oBaHUS COCTABIAIOT OCHOBY
npeaiaraeMon pabode mporpaMMBel.

Ora mporpaMMa JIOTHYECKH MPOAOIDKAET MPOTrpamMMbl JUIsi HA4aJIbHOTO OOIIEro Hu
OCHOBHOTO 0011ero o0pa3oBaHus B OOJIACTH Pa3BHUTHS BCEX OCHOBHBIX BHJIOB JICATEIHBHOCTH
o0yyaembIX, IMpeAcTaBiIeHHbIX B HUX. OHa cocTaBieHa ¢ y4€TOM OCOOEHHOCTEH, KOTOpbIe
00yCIIOBJIEHBI, B TIEPBYIO OYEpElb, MPEIMETHBIM COACPKAHUEM U TICUXOJIOTHYECKUMU
BO3PACTHBIMH 0COOEHHOCTSIMH 00y4aeMbIX.

[To3naBarenbHas AeATEIBLHOCTh MPU W3YYCHUH Kypca XMMHUU Ha 0a30BOM YPOBHE UTPacT
BEAYUIYI0O POJb B PAa3BUTUU OCHOBHBIX BHUIOB y4YeOHOW [EATEIbHOCTU CTapUICKIACCHUKOB:
BIAJCTh METOJaMHU HAy4YHOTO TIO3HAHHWA, TOJHO M TOYHO BBIPAXKAaTh CBOU MBICIH,
XapaKTepu30BaTh, OOBICHATH, KIacCU(DUIMPOBATH XUMHYECKHE OOBEKTHI, paboTaTh B TpyIIeE,
apryMEHTHUPOBAaTh CBOIO TOUYKY 3pEHUs, HAXOAWTh, MCIOIb30BaTh PA3JIMUYHBIE HCTOYHHKHU
uH(GOPMAIUH U MPEACTABIATh B YCTHOW U MUCHbMEHHON PeUYM pe3yabTaThl €€ aHaIn3a.

Bonpmiol Bkmaam B JIOCTMIKEHHE JTHX IMeNied cpeaHero ooOmero oOpa3oBaHHS BHOCHUT
u3zyuyeHue Xumuu, KOTOpoe Mpu3BaHO odecneuuns.

1) ¢opmupoBaHHE €CTECTBEHHO-HAYYHOW KAapTHHBI MHpPA, B KOTOPOH CHCTEMAa XHMHYECKHUX
3HAHUH ABIISIETCS €€ BaKHEHIIIMM KOMITOHEHTOM,

2) pa3BHTHE WHTEUICKTYallbHOTO W HPABCTBEHHOrO IIOTEHIMANA  CTapIICKIACCHHKOB,
dbopMHUpOBaHHWE Yy HHUX OKOJIOTHYECKH TPAaMOTHOTO B Yy4eOHOM W mpodecCHOHaTbHON
JESITEIbHOCTH, a TaKXKe B OBITY;

3) oco3HaHHWE Y CTapHICKIACCHUKOB HEOOXOAMMOCTH B Pa3BUTHH XHMHH W XHMHYECKOU
MIPOMBITINIEHHOCTH, KaK TIPOU3BOIUTEIHLHON CHIIBI OOIIECTBA,;

4) ITOHMMaHHEC HCO6XOI[I/IMOCTI/I 0e30ImacHOTo 06pa1ueHI/151 C BCHICCTBAMU U MATCpUaJIaMU,
HCIIOJIb3YyCMBbIMU B HpO(I)CCCHOHaHBHOf/'I U IIOBCEIHEBHOM KU3HMU.

HeasaMu u3yyeHuss XUMHMHU B CPeHEN IIKOJIe SABJISIIOTCS:

1) BujecHUE W TMOHMMAaHWUE 3HAYUMOCTH XUMHUCCKHUX 3HAHUHM I KKIOro WieHa COIMyMa,
YMEHHE OIICHWBATh pa3jiMuHbIe ()aKThl U SBJICHUS, CBI3aHHBIC ¢ XUMUYCCKUMU OOBEKTAMH H
MpoIecCaMi Ha OCHOBE OOBEKTUBHBIX KPUTEPHEB W OMPEACIEHHON CUCTEMBI IEHHOCTEH,
dbopmMynupoBaTh U 000CHOBHIBATH COOCTBEHHOE MHEHHE U YOSIKICHUE,



2) TOHMMaHHWE POJIM XUMHH B COBPEMCHHOW €CTECTBEHHO-HAyYHOHW KapTHMHE MHpa U
UCIOJIb30BaHNE XUMUYECKHUX 3HAHUM 711 00BSICHEHUSI OOBEKTOB U MPOLIECCOB OKPYXKAIOIIEH
JIEUCTBUTEILHOCTH — MPUPOJAHOM, COLMATBHOM, KYJbTYPHOM, TEXHUUYECKOUN CPEIbI;

3) ¢dopMupoBaHHE Yy CTAapIICKIACCHUKOB TMPH H3YYCHUHM XUMHH OIbITA IO3HAHUS U
CaMOTIO3HAHUS C MOMOIIBIO KITFOUEBBIX KOMIICTEHTHOCTEH (KJIFOYEBBIX HABBIKOB), KOTOPBIC
MMEIOT YHUBEPCAJIbHOE 3HAUEHUE AJIS1 PA3JIMYHbIX BUJIOB JESATEIBHOCTH, — IIOMCKA, aHAJIN3a
1 00paboTKu MH(pOPMAILIMK, U3TOTOBIEHNE HH(GOPMAIIMOHHOTO MPOAYKTA U €ro Mpe3eHTallH,
OPUHATHS PEIICHUH, KOMMYHHUKATHBHBIX HaBBIKOB, O€30MIaCHOTO OOpaIIEeHHUs C BEIIECTBAMH,
MarepuasaMy U MPOoLEeccCaMH B MMOBCEIHEBHOM KU3HU U MPO(ECCHOHAIBHON A TETbHOCTH.

Metonnuyeckne 0cO0EHHOCTH Kypca

Cogpepxanne Kypca peanusyercs U3 pacuéra 1 4 B Henemo. OTOT JIMMHUT BPEMEHU U
00ycCIaBIUBaET Psiji METOAMUECKUX OCOOEHHOCTEH Kypca.

N3yuenune xuMuu Ha 0A30BOM YpPOBHE allpMOpH HE FOTOBUT CTAPLIEKIACCHUKOB K Caye
EI'D no xumuu. [1o3ToMy B IOCTPOEHUU Kypca HUCIIOJIb30BAH AHMPONOUEHMPUYECKUT NOOX00,
IpU KOTOPOM 0OyueHHE MpeAMETY POUCXOAUT Ha OCHOBE Y4€Ta UX MHTEPECOB, CKIIOHHOCTEH U
OCOOEHHOCTEH, BMECTO XEMUOUECHMPUUECKO20 N00X00da, TPU KOTOpPOM OOydyeHUE XHUMHUU
CTPOUTCS HA OCHOBE IIPUHIIMIIOB U METOJOB [T03HAHUS CAMON XMMHUH.

Huskass MoTuBamusi M3y4eHUs XUMHMU OOJBIIMHCTBOM YYALIMXCS TI'yMaHUTapHBIX,
(¢u3MKO-MaTEMaTUYECKUX KJIACCOB M IIKOJ OOyClIOBJI€HA €€ CTaTyCOM KakK HENpOQpHIbHOMI
JUCUUIUIAHBL. [I09TOMY ¢ LieNbI0 MOBBILEHUS MHTEPECAa K XMMHUM y TaKUX CTAPIIEKJIACCHUKOB
IPEIyCMOTPEHO YCUJIEHHWE MPUKIAJHOTO Xapakmepa COJCpKaHUS U  I103HaBaTEIbHOU
NEeSITeIbHOCTH NpU OOYyYE€HUHM JAHHOTO Kypca, T. €. CBSI3U XUMHMU C TOBCEJAHEBHOM >KHU3HBIO
yesioBeka. Tak, B Kypce OpraHM4ecKoid XMMHM Ha 0a30BOM YPOBHE IIpe/jlaraerTcsi U3ydeHue
pasnena «OpraHuuyeckass XMUMHsS M OOILECTBO», KOTOPBIM 3HAKOMUT CTapILIEKJIACCHUKOB C
OCHOBaMHU OMOTEXHOJIOTMH U XMMUHU MOJIUMEPOB. A B Kypce 001ell XUMUU B pazjene « XUMHus U
COBPEMEHHOE OOIIECTBO» paccMaTpUBaeTCs TeMa «XHMMUYecKas PaMOTHOCTb, KaK KOMIIOHEHT
oOuieil KynpTyphl uenoBeKa», (OpMUPYETCS YBaKEHHWE K HMHCTPYKIMSIM IO SKCIUTyaTaluu
OBITOBBIX NPUOOPOB M MpemaparoB, a C IEJNbI0 MPABUIBHOTO yXoJa 3a TPUKOTAKHBIMHU
U3JIENUSIMU (YMCTKOM, CTUPKOM, CYIIKOW, YTIOKKON ), — YMEHHE YUTaTh UX ITUKETKHU.

VY4eOHBI MaTepuan Kypca XHMHUM Ha 0a30BOM YpOBHE H3J0XKEH HE B CYyXOM
TUIAKTUYECKOM (opMare, a gpopmame cobecedosanus ¢ 0Oy4arOIIMMCS Ha OCHOBE peaTn3aluu
MEXIIPEAMETHBIX CBA3E€H C MUPOBOM XYH0KECTBEHHOU KYJIBTYPOH, TUTEPATYPOU, TUTEPATYPOH,
HUCTOPHEH.

Xumuueckuii IKcnepumenm u pacyémuple 3a0a4u no Gopmynam u ypasHeHusm B Kypce
0a30BOro ypoBHS M3-32 HEOOJBILIOTO JIUMUTA BPEMEHHU HCIOIb3YIOTCSI HECKOJIBKO MHAYE, YEM B
OCHOBHOM ILIKOJIE ¥ IIPH U3YYEHUH XUMHUH Ha YTIyOJIEHHOM YpOBHE.

Kpome sTOro, ¢ 11e/1p10 SJKOHOMUH BPEMEHU M YCUJIEHUS! HAIISIHOCTH HAa YpOKaxX XUMHH
IpeJylaraeTcsl MCIojib30BaHUE BUIEO(PArMEHTOB M BHJCOMATEpHANIOB, a TaKXKe KOJJICKIHH,
MOJIFOTOBJIEHHBIX K K&KJIOMY YPOKY XMMHH Ha OCHOBE PUCYHKOB-KOJIJIaXKeH U3 yueOHUKOB.

YroObl peain3oBaTh B3aUMOCBSA3b KAUECTBEHHON M KOJIMYECTBEHHOW CTOPOH HM3y4aeMbIX
XUMHYECKHX OOBEKTOB, — BEIIECTB U peakuuid, — pacu€THble 3aJauu 1o Qopmyiam u
YpaBHEHHUSIM, HEOOXOAMMO TakKXe YBEIMYUTHh YACIbHBIH BEC CAMOCTOSTENbHOW pPabOTHI
yagamuxcs. C 3TOW 1enbl0 pacu€THhIC 3aja4d, MPUBEAEHHBIC B KOHIE KaXKI0To maparpada
y4€OHUKOB, OLIEHUBAIOTCA 1 KOMMEHTUPYIOTCS YUUTEIEM Ha MPOTSHKEHUHU 3—5 MUHYT B Hayaje
KQKJIOTO ypOKa.

Packpvimue céazu usyuaemozo mamepuana ¢ Oyoywien npogheccuoHanbHoll
0esAmenbHOCMbI0 6bINYCKHUKA CPeOHell WKOAbl CROCOOCmEYyem YCUNEHUI) MOMUEAUUU
yuawuxca K u3y4yeHuro Henpopuiabhoil Oucyuniunsl. IT0 MOXET ObITh JOCTUTHYTO yepes
BBITIOJIHEHHE CTapIICKIACCHUKAMK 3alaHuii ¢ o0mie temMatukoi «lloarotoBsTe coobiieHue o



TOM, KaK CBSI3aHbI CBEJICHUS KOHKPETHOM TeMbl ¢ BhIOpaHHOM Bamu BY3om mnum ¢ Oynymieit
npo¢eCCUOHATIBHOMN 1€ TEbHOCTBION.
bonpmyro ponp B HMHTErpanuy 3HAHMM CTAPIIEKIIACCHUKOB II0 XHMHHM M JIPYTrUM
IIpeIMeTaM WIPAT Quiaocogpckue kamezopuu u 3aKOHbI, HAPUMED, 3aKOHBI IEpPEXona
KOJINYECTBEHHBIX OTHOILICHUH B KaUECTBEHHBIC, €AMHCTBA M OOPHOBI MPOTHUBOMOIOKHOCTEH HIIH
KaTeropusi «OTHOCUTEIBHOCTH HMCTHHBD. Tak, B XOA€ AMCKYCCMUM O CYTH HEPHOJUYECKOIO
3aKOHa y4Yalllhecs IMPUXOIAT K BBIBOLY O INPUYMHHO-CIICICTBEHHON CBSI3M U3MEHEHUM CBOWCTB
3JIEMEHTOB M 00pa3yeMbIX UMM BEILECTB OT 3apslOB U3 aTOMHBIX SA€p WIHM O JIBOMCTBEHHOM
NOJIOKEHUH BOJZOpPOAAa B MEpUoaAWdYecKod cucteme. [Ipu paccMOTpeHHH KiacCHU(pHUKAINN
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMblX MMHU MPOCTBIX BEIIECTB (METaulbl U HEMETAJUIbI) U
COeIMHCHUH (OKCHBI U THIPOKCH/IbI) HA OCHOBE OTHOCHTEILHOCTH HCTHHHOCTH O0YYalOIIAECs
OCO3HaHHO paccMaTpUBAIOT 0a30BbIE MOHATUS Kypca: CTPOEHHE aToMa M BHUJbl XUMHUYECKUX
CBsI3€H, TUIIBI KPHUCTAUTMYECKUX PEIETOK U (PU3MUECKUE CBOMCTBA BEIIECTB, aM(OTEpHOCTb.
OmuH wac B HeJemo, OTBEACHHBIM HAa H3Y4YCHHME Kypca, IPEAIoNaracT IUPOKOoe
UCIIOJIb30BAHUE JIEKUUOHHO-CEMUHAPCKOU (opmbl npoeedenHus y4eOHbIX 3aHAmMuULL. ITO
HO3BOJISIET CTApLICKIACCHUKAM He TOlbKO 3((eKTHBHO ycBauBaTh COAEp:KaHUE Kypca, HO U
TOTOBUT UX K IPOJODKEHUIO 00pa30BaHys B BBICILICH IKOJIE, IA€ Takas ¢popMa npeodaagaet.

O0mas xapakTepucTHKa Kypca

OcoOeHHOCTH colepKaHUS M METOAMYECKOTO IMOCTPOEHUs Kypca chOpMUPOBaHBI Ha
ocHose PI'OC COO.

1. Conepkanue Kypca BBICTPOCHO JIOTUYHO M JIOCTYIHO B COOTBETCTBUHU C CHCTEMHO-
JeSITEIbHOCTHBIM ITOJIXO/IOM HAa OCHOBE UEPAPXUU YUEOHBIX MpoOIeM

2. B 10-om kmacce cTapIIeKIIaCCHUKH 3HAKOMSTCS ¢ OOraTbiM MHPOM OPTraHUYEeCKUX
BEIIECTB HAa OCHOBE peajin3aliy UJIeU B3aUMOCBSA3H XUMUYECKOIO CTPOEHUS 3THX BEIIECTB C UX
CBOMCTBaMHU U MPUMEHEHUEM

3. Conepxanue Kypca oOmeil xumun B 11-om kiacce crnocoOcTByeT (hopMUpOBaHHIO
€IMHOM XUMHYECKON KAPTHHBI MHUpA y BBIMIYCKHHKOB CPEAHEW IIKOJIBI MYTEM PACCMOTPEHUs
00LINX I HEOPTraHUYECKON U OpraHMYeCKON XUMHUH MOHATHH, 3aKOHOB U TEOPUH.

4. VzyueHue Kypca MpOBOJUTCS HA OCHOBE COYETAHUs TEOPUH U MPAKTUKU MPOOJIEMHOTO
00y4yeHHs U 10o/1auy MaTepuaa B JJOTUKE HAyYHOTO ITO3HAHUSI.

5. TeopeTnueckue MNOJOKEHUS Kypca IIMPOKO MMOJKPENJIEHbl JAEMOHCTPAllMOHHBIMU
XUMHUYECKHUMH 3KCTIEPUMEHTAMHU, J1a00pAaTOPHBIMU OIBITAMH U MTPAKTUYECKUMH paboTaMHu.

6. Peanu3syercst nHTEerpanus copepkaHus Kypca ¢ IpeMeTaMi He TOJIBKO €CTECTBEHHO-
HAy4HOT'0, HO ¥ TYMaHUTApHOT'O [IUKJIOB.

7. JIOCTMKEHMIO TIPEIMETHBIX, METAaNPEIMETHBIX M JIMYHOCTHBIE PE3YIbTAaTOB
CIoCOOCTBYeT cucTeMa 3afaHuil B (hopmare peduieKCHu: MPOBEPHTE CBOM 3HAHMS, MPUMEHHUTE
CBOU 3HAHMSI, UCTIOJIb3YHTE JOMOIHUTENIBbHYIO HH(POPMALIMIO U BBIPA3UTE MHEHHUE.

8. PackpbiBaeTcs poJib POCCHICKMX YUYEHBIX B CTAHOBJIEHUH MHUPOBOM XUMHUYECKOU
HayKH, YTO CIIOCOOCTBYET BOCIIUTAHMIO NMATPUOTU3MA U HAIIMOHAJILHON CaMOMIEHTH(HKALINY.

9. Kypc peanu3yeT CBSI3b y4eOHOW JUCIMILIAHBI C KH3HBIO, YTO CIIOCOOCTBYET YCHIICHUIO
MOTHUBAIMM YYaIUXCS K U3YUYEHUIO HENPOPHILHOW XUMHH Yepe3 PACKPBITUE CBSI3U U3Y4aeMOTro
MaTepuaia ¢ Oyayiiei o0pa3oBaTeIbHON TpaeKTOpren U MPoPeCCHOHATHHON IeATETLHOCTH.

10. B kypce npejacTaBieHbl COBPEMEHHbIE HANpaBIEHHUs Pa3BUTHA XUMUYECKOW HayKH U
TEXHOJIOTUH.

11. B Kypce Hanum oTpa)X€HUE OCHOBHBIE COZIEP KATENbHbIE JINHUU:

e «Beujecmeo» — 3HaHUSA O COCTaBe, CTPOEHUH, CBOMCTBaX ((PpU3MUECKUX, XUMUYECKUX U
OMOJIOTMYECKHX ), HAXOXKJICHUH B IPUPOJIE U MOTYYSCHUH BAKHEHIINX XMMUYECKUX BEIIECTB;

o «Xumuueckasn peaxkuyus» — 3HAHUA O IPOHECCax, B KOTOPBIX HNPOABIAIOTCA XUMHYCCKUC
CBOMCTBa BCIICCTB, YCIIOBUAX UX MPOTCKAHUA U croco0ax YIIpaBJICHUS UMU,
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e «IIpumenenue eeuwtecme» — 3HAHUS B3aUMOCBA3U CBOMCTB XHMHYECKUX BEIIECTB,
HauOolee  WCIONB3YeMBIX B OBITY, TPOMBIIUICHHOCTH, CEILCKOM  XO3SICTBE,
3IpaBOOXPAHEHUH U Ha TPAHCIIOPTE;

o «3plKk Xumuw» — CUCTEMA 3HAHUM O BAKHEMIIMX MNOHATUAX XMUMHUU M XUMHUYECKOH
HOMEHKJIaType Heopranuuyeckux u opranndyeckux semiectB (MIOITAK u TpuBmaibHON);
BJIaJICHUE XUMHUYECKON CUMBOJIMKON U €€ OTpakeHUEM Ha NMHUCbME, —XUMHUYECKUMH 3HAKaMU
(cumBonamu), (GoOpMyIBI U ypaBHEHUS, a TaKXKe MpaBHiia MepeBoja HHPOPMALUU C POTHOTO
S3bIKA HA SI3BIK XUMHU U 00paTHO.

MecTo npeamera B y4eOHOM IJIaHe

Kypc xumun B cpenHell mkone npenycmarpuBaercss PenepalbHbIM IOCYIapCTBEHHBIM
o0pa3oBaTeibHbIM CTaHAAPTOM Kak COCTaBHas yacTb IpeameTHo oOnactu «EctecTBeHHO-
HAy4HBbIE PEAMETHI).

XuMHsl BKIIOUYEHA B pasjiesl 6a3uCcHOro y4yeOHOro IuiaHa cpeqHel mkoisl «ConepikaHue,
dopmMupyeMoe y4JacTHHKaMH 00pa3oBaTENIbHOTO TPOIECCa», MOITOMY OOydarommuecss MOTYT
BbIOpaTh XUMHUIO Kak Ha 0a30BOM, TaKk M Ha yIIyOJNEHHOM YpOBHE MJIM JK€, B KauecTBe
aJIbBTepHATUBBI BEIOPAaTh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHHEY.

B 6asucHom ydeOHOM IulaHe 0O0IIEe00pa30BaTeIbHBIX OpPraHU3aLUN H3Yy4eHUE XHUMHUHU
npoBoAuTcs U3 pacuéra 1 yac B Hepenmo (70 yacoB 3a ABa roga oOy4YeHHs), B COOTBETCTBHH C
KOTOpPBIM W pa3paboTaHa JaHHass pabodas MporpamMma HO XUMHHM s CPEAHEro oOLIero
oOpa3oBaHMs Ha 0a30BOM ypOBHE.

[Inanupyemble pe3yibTaThl OMUPAIOTCS HA BEAYIIME LIEIEBbIE YCTAaHOBKU, OTPAXKAIOIIKE
OCHOBHOM CYIIIECTBEHHBIN BKJIaJ U3y4aeMOW MPOrpaMMbl B pa3BUTHE JIMYHOCTU O0y4aronIuxcs,
UX CIOCOOHOCTEH, ¢ UCTIONIb30BaHUEM 000py0BaHus «TOUKH pocTay.

JInuyHOCTHBIC, MeTaNpeMETHbIC M NIPEMETHbIC Pe3y/IbTaThbl 0CBOCHHUS Kypca
OOyueHne XMMHH B CpeHEN HIKosie Ha 0a30BOM ypOBHE IO JAHHOMY KypCy CIOCOOCTBYET
JOCTHKEHUIO OOYUAIOIIMMUCS CIIEAYIOIINX JIUYHOCHIHBIX PE3Y1bmamoe.
1) 4yyBCcTBa TOPIOCTH 3a POCCHHCKYI0 XHMHUYECKYI0 HAayKy M OCO3HaHHE POCCHICKON
IpaXkJ1TaHCKON UIECHTUYHOCTH — 6 YEHHOCMHO-0OPUEHMAYUOHHOU cepe;,

2) 0CO3HaBaTh HEOOXOJMMOCTh CBOCH MO3HABATEIBHOM NESATEIBHOCTH U YMEHHUE YIIPABISATH €I,
TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHHUIO HAa MPOTSXKEHUU BCEH YKU3HU; MOHUMAaHUE
BaXHOCTU HENPEPBIBHOIO OOpa3oBaHMs Kak (PaKTOpy YCHEIIHON NpodecCHOHANBHON U
0OI1eCTBEHHON NEATENbHOCTH; — 6 NO3HA8amenbHOU (KOTHUTUBHOM, MHTEIJIEKTYyaJbHOMN)

chepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEHIIEi 00pa30BaTeIbHON TPACKTOPUH W Chepbl
npodeCcCuOHANTBHOM IeITENEHOCTH — 8 MPY00sol cepe;

4) HenpusATHE BPEIHBIX TPUBBIUCK (KYpPEeHHUs, YMOTPEONCHUS aJIKOTOJNs W HAPKOTHUKOB) Ha
OCHOBE 3HAaHWUH O TOKCHYECKOM M HApKOTHYECKOM JICHCTBHUU BEUIECTB — 6 cghepe
300posvechepediceHUs U Oe30naAcH020 00pa3a HCU3HU,

Memanpedmemuvimu pe3yibvmamamu OCBOCHMS BBITYCKHUKAMU CpEIHEH IIKOJIBI Kypca

XUMHUU ABIISIFOTCA:

1) ucnonv3osanue OCHOBHBIX METOIOB MO3HAHUS (OIpENENCHUE HCTOYHUKOB Y4eOHOH u
Hay4HOU MH(pOpMauy, NoJydeHHe 3Toi nHpopMaluy, e€ aHalu3, U YMO3aKJIIOUEHUS Ha €ro
OCHOBE, W3TOTOBJIEHWE U TMpe3eHTalusd WH(POPMALMOHHOTO MPOAYKTa; IPOBEICHUE
JKCIEPHMEHTa, B TOM 4YHCI€ H B IIPOLECCE HCCIEN0BATENbCKON JEATENBHOCTH,
MOJIETTUPOBAHNUE M3Yy4aeMbIX OOBEKTOB, HAOIIONEHHE 3a HUMH, UX H3MepeHHe, (QHuKcanus
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2)

3)

4)
5)

6)

7)

8)

9)

pe3ylbTaTOB) W WX HpUMEHeHue JUIs TIOHUMAaHHWS Pa3JInYHbIX CTOPOH OKpPYKaroIien
e CTBUTEIILHOCTH;

enadenue OCHOBHBIMH HHTEJUICKTYalIbHBIMU OINEPalUsAMHU (aHAIW3 W CHHTE3, CPAaBHCHHE U
cUCTeMaTu3anus, 0000IIeHNe W KOHKpETH3aIus, KIacCH(PHUKAIMSI W IOUCK aHaJOoroB,
BBISIBJICHWE TMPUYUHHO-CIICJCTBEHHBIX CBs3eH, (OPMYJIMpPOBKA THUIIOTE3, MX TPOBEpPKa H
(bopMyIHpPOBKa BHIBOIOB);

nosuaunue OOBEKTOB OKPYXKAIOIIETO MHUpPAa B IJIAaHE BOCXOXKIEHHUS OT abCTPakTHOTO K
KOHKPETHOMY (OT OOIIIero uepe3 YaCTHOE K SIUHUIHOMY);

cnocobrocmob BBIIBUI'aThb UACHU U HAXOAUTH CPECACTBA, H€O6XOI[I/IMBIe JUIA UX OOCTUKCHUS,

ymenue HOPMYITUPOBATH LENIN U ONPEIEIATh 3a/1a4i B CBOCH MO3HABATEIBHOM JEATEIbHOCTH,
ONpEeEATh CPEICTBA JJIsl JOCTHXKEHUS 1IeJIel U pellieHus 3aj1ay,

onpedensimb ~ Pa3HOOOpa3HbIE  HCTOUYHUKM  IOJYYEHHS]  HEOOXOIMMOM  XMMHUYECKOU
uH(pOpMAIMK, YCTAaHOBJCHHE COOTBETCTBUSI coAepkaHus U (OPMBI MPEICTABICHUS
MH(OPMAIIMOHHOTO NMPOIYKTA ayTUTOPHH;

YMeHue TIPOAYKTUBHO OOIIaTbCsl M B3aUMOJICCTBOBAaTH B  TIPOLIECCE COBMECTHOU
NESTENIbHOCTH, YYUTHIBATh MO3UIUMH JPYTHX YYACTHHUKOB JEATEIbHOCTH, IPPEKTUBHO
paspeniarb KOH(IUKTHI;

20MOBHOCMb K KOMMYHUKAIIMM (TIPEACTaBIATh PE3yNbTaTbl COOCTBEHHOM IMO3HABaTEIbHOM
JIeSATEITLHOCTH, CJIBIIIATH U CIYIIATh OMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIHIO);

VMeHue WCTOJIb30BaTh CpeacTBA HHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(manee — UMKT) B pemieHny KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C
coOmoneHneM  TpeOOBaHMII ~ SPrOHOMHKH,  TEXHMKH  O€30MacHOCTH,  TUTHCHBI,
pecypcocOepekeHusl, MPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€301MacCHOCTH;

10) énaoenie I3bIKOBBIMU cpeacTBaMu, B TOM YHCJIC U A3BIKOM XUMUHU — YMCHHC SICHO, JIOTUIHO

Y TOYHO M3J1araTh CBOIO TOUKY 3PEHUs, UCIOIb30BaTh aJ€KBAaTHbBIE SI3bIKOBBIE CPEACTBA, B TOM
YHCIIe U CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (DOPMYIIBI U YPaBHEHHUS).

Hpeomemubmu pe3yiomamamu N3y4CHUSA XUMHUU Ha 0a30BOM YPOBHE Ha CTYIICHU CPCAHLCTO

o011ero oopazoBaHus SBISIOTCS CIEAYIOUINE PE3YAbTAThI.

l.
1.

B no3naBarenbHoi cdepe:

3Hanue (noHuUMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB W B@KHCWIIHMX TEOPHH Kypca
OpraHUYECKOU U 00IIel XUMUH,

VMeHue HaOIONaTh, OMHCHIBaTh, (PMKCUPOBATH PE3YNIbTaThbl W JIENaTh BBHIBOJILI HA OCHOBE
JIEMOHCTPAIIMOHHBIX U CAMOCTOATEILHO MPOBEAEHHBIX IKCIIEPUMEHTOB, HCIIOIB3YS JJISI 3TOTO
POIHOM (PYCCKUI MM MHOMW) SI3BIK M SI3bIK XUMUH;

ymerue KJ'IaCCI/I(I)I/II_II/IPOBaTL XUMHUYCCKUC DJICMCHTHI, IPOCTLIC BCIICCTBA, HCOPraHUYCCKUC U
OpPraHM4YeCKUEC COCIMHCHMA, XUMUYCCKHUEC IIPOLICCChI,

VMeHue XapaKTepHu30BaTh OOIIME CBOMCTBA, MOJIyY€HUE U MPUMEHEHHE HW3YUYEHHBIX KJIACChI
HEOPraHMYECKHUX U OPTaHUYECKUX BEIECTB U UX BaXKHEHIINX MpeACTaBUTENEH;

onucseléams KOHKPETHBIC XMMHUUYCCKHUE PCAKIUH, YCIIOBUA HX IMPOBCACHUA U YIIPABJIICHUA
XUMHUYCCKUMU MMPOLECCCaAMMU,



6. yMeHue TIPOBOAMTH CAMOCTOSITEIIBHBI XUMHUYECKHH OKCIIEPUMEHT W  HaOmromarh
JNEMOHCTPAIIMOHHBIM  SKCIEPUMEHT, (UKCUPOBaTh pe3yiabTaThl W JeNaThb BBIBOABI U
3aKJIFOYEHHUS 110 pe3ybTraTaM;

1. npocro3upoeamds CBOICTBa HCU3YUYCHHBIX BCHICCTB 11O aHAJIOT'UH CO CBOMCTBaMU HU3YUYCHHBIX
Ha OCHOBC 3HAaHUA XUMHUYCCKHUX 3aKOHOMepHOCTeI71;

8. ompedenssimb WMCTOYHMKH XWUMHUYECKOW HH(POpMALMHU, TOIydaTh €€, MPOBOJUTH AaHAJM3,
U3rOTaBIUBaTh MHPOPMAIIMOHHBIN MPOAYKT U MPEICTABIATH €T0;

9. ymemwv nonvzosamuvcsi 00A3aTENBHBIMU  CIPABOYHBIMM MaTepuanamu: Ilepuoanueckoit
cucreMoid  xumuueckux  onementoB  JI. M. MenneneeBa, Tabnuueii = pacTBOPUMOCTH,
UIEKTPOXUMHUYECKUM DPSIOM HANpsDHKEHUM METAIIOB, PAIAOM IEKTPOOTPULIATENBHOCTH — IS
XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOICTB aTOMOB XMMHMUECKUX 3neMeHToB |—IV nepronos
¥ 00pa30BaHHBIX MU IPOCTHIX U CJIOXKHBIX BEILIECTB;

10. ycmanoenenue 3aBUCUMOCTH CBOHCTB M TNPUMEHEHHUS Ba)XHEHIIMX OPraHUYECKHUX
COCAMHEHUH OT UX XMMHUYECKOTO CTPOEHUS, B TOM YHCIIE U OOYCIOBICHHBIX XapaKTEpOM 3TOTO
CTpoeHus (TIpeeTbHBIM WIH HENPEeACTbHBIM) U HaJTMUMueM (PYHKIIMOHAIBHBIX TPYIIIL;

11. ManﬂMPOBClHue MOJICKYJI HCOPTraHUYCCKUX U OPTaHUYCCKUX BCILICCTB,

12. nonumanue XUMHYECKON KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTH LEJIOCTHOW HAyYHOUH
KapTUHBI MUDA.

. B neHHOCTHO-OpHEHTAMOHHOH chepe — PopmMupoBaHre COOCTBEHHOU IMO3ZHMIMH MPHU
OLICHKE TOCIIEICTBUI ISl OKPYKAIOMIEH Cpelbl ACATEIbHOCTH YEIOBEKa, CBS3aHHOW C
MIPOM3BOJICTBOM H ITEPEPa0OTKON XMMHIECKIX MTPOIYKTOB;

M. B TpynoBoii cpepe — npogedenue XUMUUECKOTO SKCIIEPUMEHTA; pazeumue HABBIKOB
y4eOHO, TIPOEKTHO-UCCIIEA0BATEIBCKON U TBOPUECKOW NIEATENFHOCTH MPH BBITOJTHEHUN
WH/IMBUYaJIbHOTO TIPOEKTA MO0 XUMHH;

IV. B cdepe 310poBoro odpasa :KuU3HU — coOn00eHue TIPaBuil 0€30MacHOro0 OOpaleHUs ¢
BEIllECTBAMH, MarepuajaMM; OKa3zaHHe IEepBOI NMOMOIIM MpPU OTPaBICHMSX, OXOTax MU
TpaBMax, MOJYYEHHBIX B pe3yJbTare HapylIeHUs MpaBUJ TEXHUKH O€30IacHOCTU MpuU
pabote ¢ BenecTBaMM M J1a0OpaTOPHBIM 000PYIOBAHUEM.

. Oobs3aTe/ibHBIII MUHUMYM COEpP:KAHUS
Conepxanne kypca. 10 knacc. ba3oBblii ypoBeHb

Teopua cmpoenusn opzanuueckux coeounenuii A. M. Bymnepoea. IIpeomem
opzanuueckou xumuu. Opeanuueckue eeujecmea: NPUpOOHble, UCKYCCMBEHHble U
cunmemuyeckue. OcobeHHoCmMU C€cOCMABa U CMPOEHUS OP2AHUYECKUX Beujecms.
Bumanusm u eco kpax. Ilouamue 06 yeneeo0opooax.

OcCHOBHBIC  TNOJIOKEHHSI TEOPHM  XMMHM4YeCKOro crpoenuss bBytieposa.
Banentnocts. CtTpykTypHble (opMynbl — TMogHbIE U cokpaméHHble. I[IpocTbie
(omvHapHBIE) M KpaTHble (JIBOfHBIE W TpOWHBbIE) CBA3M. M3omepsl U wuzoMmepus.
B3aumHoe BiMsiHHE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. Hexotopble o0111e XUMHUYECKHUE CBOICTBA OPraHMUYECKUX BEIIECTB:
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WX TOPEHHE, IUIaBJIeHHe W oOyriuBaHue. Mojenu (IapoCTepKHEBbIE U OOBEMHBIC)

MOJIEKYJ OpPraHMYECKHX COEJAMHEHUN pa3HbIX KiaccoB. OmnpenesneHre 31eMEHTHOTO

COCTaBa OPraHMYECKUX COCIUHEHUMU.

Jlabopamopnwie onvimot. VI3roroBieHne MOJEIEH OPTraHUYECKUX COCIMHEHUN.

YrieBoaopoabl U UX PUPOAHbIE HCTOYHUKH

IIpeneabHbie yriieBoaopoabl. Ankanbl. Onpenenenue. [oMonoruyeckuil psiji alkaHoB U €ro
obmas dopmyna. CrpykTypHas u3zoMmepus yriaeponHoi uenu. Pamukansl. Homenkmarypa
ajKaHoB. XMMHUYECKHE CBOICTBA aJKaHOB: TOPEHUE, PEAKLUU 3aMelleHUs (TaJoreHUpOBaHUE),
peaxius pa3ioKeHus: MeTaHa, peakius AeTUAPUPOBaHUS dTaHa.

HenpenenbHble yrieBoaopoabl. AJIKeHbI. OTulieH. [OMONOTHMYecKHil psAl aJKeHOB.
Homenknarypa. CrpykrypHas uzomepus. lIpomblluIeHHOE IOJIy4€HHUE AJIIKEHOB: KPEKUHI U
JETUIpUpOBaHUE aJKaHOB. Peaknus nerujaparaluy 3TaHoNa, KakK Ja0opaTopHBIA crocod
MOJTyYeHUs] OITUJICHA. Peakuuu mpucoenuHEHUs: TUApaTals, THIPOraJloreHUpOBaHUE,
rajioreHdpoBanue, nonumepusanuu. [IpaBuno  MapkoBHukoBa. OKHCIEHHE  AJIKEHOB.
KauecTBeHHbIE peakliiy Ha HETPEAEIbHbIE YIIIEBOIOPOIbI.

Aaxkanuennl. Kayuykm. Homenknarypa. Conpspk€HHble aueHbl. byranauen-1,3, wusompes.
Peakuuss JleGeneBa. Peakuuu mnpucoequHeHHsl —ankaaueHoB. Kaydyku: HaTypaibHBIH,
cuHTeTHueckue (OyTaueHOBBIN, U30MPEHOBBIN ). Bynkanusanus kayuyka. Pesuna. D00HHUT.
Aaxunbl. O0mas xapakrepucThKa romojorudeckoro psiga. CrnocoObl 00pa3oBaHUsl Ha3BaHUU
aIKMHOB. XMMHUYECKHE CBOWMCTBAa  alleTWJEHAa: TOPEHHE, peakUuu TPUCOECTUHEHMUS:
THJIpOrajIoTeHUPOBaHKe, raJloreHUpoBaHue, ruaparanus (peakuus Kyueposa), — ero nomydenue
Y IIpUMEHEHNE. BUHWIXJIOpU M €ro NOJUMEPU3aLHs B IOJTUXJIOPBUHUIL

Apenbl. beH3ou, Kak NpeACcTaBUTENb ApOMAaTHUECKUX YIIeBOJOpoaoB. CTpOEHHE €ro MOJIEKYIIb
U CBOMCTBa (U3MYECKME U XHMHUYECKHE CBOWCTBA. TOpPEHHE, pEeaklUU 3aMelleHus —
rajJloreHMpoBanue, HuTpoBanue. [lonyueHre u npumMeHeHue OeH3o7a.

IIpuponnbiii m momyTHbIi rasel. CocraB NpUpOAHOro rasa. Ero HaxokaeHHe B INPUPOJE.
[Ipeumy1iecTBa NMPUPOAHOrO ra3a Kak TOIUIMBA. XHMMHYecKas nepepadoTka MPUPOJHOTO rasa:
KOHBepcus, muponu3. CHHTEe3-ra3 U ero NpuMeHeHHUE.

[TorryTHBIe Ta3bl, UX cocTaB. IlepepaboTka MOMYTHOTO ra3a Ha (ppakiUM: CyXOil ras, mpomas-
OyTaHOBas CMECh, ra30BbIil OCH3MH.

He¢1b u cnocodbl eé nepepadorku. CocraB HepTu U e€ mepepabOTKa: MEpEeroHKa, KPEeKUHT,
pudopmunr. Heprenponykrsl u ux nomydenue. [lonstue o6 okraHoBOM uucie. XUMHUYECKHE

CIIOCOOBI OBKIIICHUS KaueCcTBa OCH3MHA.



Kamennblii yroib m ero mepepadorka. KokcoBaHHE KaMEHHOTO YINISI U €ro MPOAYKTHI:
KOKCOBBII1 ra3, aMMuayHasi BoJa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC. ['a3udukanus KaMeHHOTO YIJIs.
Memoncmpayuu. I'opeHue NpeneiabHbIX U HENPEACIbHBIX YIIEBOLOPOAOB: METAaHA, JTaHa,
aneTwieHa. KadecTBEHHbIE pEAaKIUMM Ha HENPEAENIbHBIE YINIEBOJOPOJbl: 00ECIBEYNBAHNE
STWJIICHOM M aleTWJIEHOM pacTBOPOB IepMaHraHara Kanusi U OpoMHO#l Boabl. OTHOIIEHHE
OeH3oia K 3TUM okucnurtensam. [erunparanus stanona. ['uaponus kapouaa kanpius. Komanexkuun
«Hedts u HeTenpoaykTs», «KaMeHHBIN yroib W MPOAYKTHl €T0 HepepaldoTkmy, «Kaydykmy.
Kapra none3npix nckonaempix PO.

Jlabopamopnuie onvimer. OOHapy)KeHHUE TPOAYKTOB TOpEeHHsS cBeud. lMcciemoBanue CBOWMCTB
Kay4yKOB.

Kuciopoa- n azorconepxaiue OpraHuyeckue coeJHHeHUs

Opnoaromuble cnuptbl. Onpenenenve. @OyHKIUMOHANBHAS  TUAPOKCHIIbHAS — IpyMIa.
lToMonornueckuid  psiA NPEAENbHBIX  OJHOATOMHBIX  CHUPTOB. M3omepuss  monoxeHus
dbyHkuroHanbHOU rpynmbl. BomoponHas cBs3b. XUMHUYECKUE CBOMCTBA CIUPTOB. AJbACTUAHAS
rpynna. Peakuust stepudukanuu, cioxsele 3¢upbl. I[lpumenenue cnuproB. J[lelicTBue
METHUJIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPTAHU3M YEJIOBEKA.

MHoroaroMHble CIMPTHI. DTUJIECHIVIMKOIb, KaK IIPEICTABUTEND ABYXaTOMHBIX M ITIMLEPHH, KaK
MIPEAICTABUTENb TPEXATOMHBIX CHUPTOB. KauecTBEHHAsl peakuus Ha MHOTOATOMHBIE CIIUPTHI, UX
CBOICTBa, oyyeHue u npumeHenue. [lonstre 06 antudpuszax.

®enou. CTpoeHue, MoyyeHUe, CBOMCTBA U NMpUMEHEeHHe (eHosna. KauecTBeHHbIE peakiuu Ha
¢denon. BzaumHoe BiusiHUE aTOMOB B MOJIeKyJe (peHona.

Aubaernabl U KeTOHbl. PopMalblIeru MU auneTajabAerull, Kak IMPEICTaBUTENIH aJbJETHU]IOB,
coctaB UX MoJieKya. DyHKIMOHaJIbHas KapOOHWiIbHas rpynmna. KauecTBeHHbIE peakiMu Ha
anbaeruabl. CBoICTBa, MOlydeHHE U MpUMEHEeHHe (GopMambaeruia U anerainpaeruaa. Peakuuu
NOJHMKOHAeHcanuu s popmanbaeruaa. [TonaTue o keToHax Ha IpUMeEpe alleToHa.
Kap6onoBble KkucaoTbl. [oMonormyeckwid psj TNpeaeNbHBIX OXHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHCIOTH. XHUMHUYECKHE CBOMCTBa KAapOOHOBBIX KHCIIOT.
[ToyyeHnue u npuMEHEHNE MYPaBBUHOW U YKCYCHOU KHUCIIOT.

Caoxubie 3¢pupsbl. Kupbl. Peakius stepudukanuu. Crnoxusie 3¢upsl. Kupbl, ux cocraB u
ruAponn3 (KUCIOTHBIN U 11enouHoi). Mbuta. ['unpupoBanue xupos.

VYraeBonbl. YmieBogsl.  Monocaxapunabl.  [mroko3za  kak  ampaermgocnupt.  CopOur.
Monounokucinoe u  couproBoe  Opokenue. Dotocuntes.  ucaxapuael.  Caxaposa.

HOJ'IPIC&X&pI/II[BII KpaxmaJl, IEJIJI0JIO34a.



AMMHBI. AMUHOTpYyIITa. AMUHBI TIpEAEIbHBIE U apoMarndyeckue. AHuIUH. [loyyeHne aMruHOB.
Peaknus 3uHuHa. XuMu4yeckue CBOMCTBA U IPUMEHEHHE aMHUHOB.

AMMHOKHUCJIOTBI. AMHHOKHUCIIOTBI, COCTaB WX MOJIGKYJI M CBOWCTBA, KakK aMm(OTepHBIX
OpPraHMYEeCKUX COCIMHEHMM. IJMIMH, Kak MNpeaCTaBUTENb AMHUHOKUCIOT. [lomyuenue
MOJIUTIETUIOB PeakLMel monukoHaeHcauuu. [lousaTre o nenTuaHON CBS3H.

beaku. CrpoeHne Mojekyn O€lIKOB: TMepBUYHAS, BTOPUYHAs M TPETUYHAs CTPYKTYPHI.
KauecTBeHHbIE peakiy Ha OeNIKH, UX TUAPOIIHN3, JeHaTypauus U Ouoiorudeckue QyHKIHH.
Jemoncmpayuu. IlonmyuyeHue anpIerujioB OKHcIeHUEM cnupToB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CHUPTHI. 3aBUCHUMOCTb PAacTBOPUMOCTU (eHojla B BOAE OT TEMIEpPaTyphl.
B3aumoneiictBue ¢ 6poMHol Bomod u xjopuaom kenesa(lll), kak kauecTBEHHBIC peakIMM Ha
denon. Peakuum cepeOpssHOTO 3epKajia U CO CBEXKEMONIy4eHHBIM Tuapokcuaom meau(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHBbIE peakluu Ha ajupAeruibl. OOpasubl MypaBbUHOM, YKCYCHOH,
MaJbMUTHHOBOM U CTEAPUHOBOM KHUCIIOT U UX PACTBOPUMOCTD B BOJI€. AJIbJIETUIHBIE CBOICTBA U
CBOMCTBA MHOIOATOMHBIX CIIMPTOB TIIOKO3bI B peakiuu ¢ rugpokcuaom  memu(ll).
Wnentudukanus kpaxmana. KadecTBeHHbIE peakiny Ha OEIKu.

Jlabopamopnsie onvimpl. CpaBHEHUE CKOPOCTH HCHapeHUs BOJbl U 3TaHONa. PacTBOpHMOCTh
MIMLEpUuHa B Bojie. XMMHYECKHE CBOMCTBA YKCYCHOM KUCIOTHI. OmnpeneneHue HenpeaeabHOCTH
pactutenbHOoro Macna. WaeHTudukanuss Kpaxmaaa B HEKOTOPHIX MPOAYKTaX MHUTAHHSL.
M3roroBnenne KpaxMaiabHOro KieWcrepa. HM3roroBnenue Monpened MOJEKYJI aMHHOB.
W3roroBneHue MoAEIN MOJIEKYIIbI [NIUIUHA.

Ilpakmuueckaa paboma. VInentudukaius opraHMuecKux COeJUHEHUH.

Oprannyeckass XMMHA B 0011eCTBO

Buorexnosorus. Ilepuonsl e€ paszutusa. Tpu HampaBieHuss OMOTEXHOJOTMH: TeHHas (Win
TeHEeTUYEeCKasl) UHKEHepus; KJIETOuHas MH)KEHEepus; Ouonoruueckas MHxeHepus. [eHernyecku
momudunmpoanusie opranu3mbel  (IMO) wu  TpancrenHas mnpoaykius. KioHupoBaHue.
NmMmoOunmn3oBaHHbIe (EPMEHTHI U UX IPUMEHEHHE.

IMoaumepsl. Knaccudukarus monmumepoB. VICKyCCTBEHHBIE TIOTUMEPHI: EJUTYJION]], alleTaTHBIN
mENK, BUCKO3a, TeJUTo(aH.

Cunrernuyeckue nojumepsl. [lomumepusanus U NOTUKOHICHCALUS, KaK CIIOCOOBI MOTYYECHUS
nonuMepoB. CuHTeTHYecKHe Kaydykd. llomuctupon, TepmoH H TMONWBUHUIXIOPUA, Kak
npeacTaBuTeN miactMacc. CHHTETHUECKHE BOJIOKHA: KallpOH, HAIOH, KeBJap, JIaBCaH.
Jlemoncmpayuu. Komnekuy kay4dyKoB, IJIACTMAcC, CHHTETUYECKUX BOJIOKOH U W3JENUNA U3 HUX.
DepMEeHTAaTUBHOE Pa3IOKEHHE IMEPOKCHIA BOAOPOAA C IOMOIIBIO0 Karaja3bl CBEXKEHATEPTHIX

MOPKOBHU HJIM KapTo(es.
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JIaﬁopamoprte onvimbt. O3HAKOMIICHHE C KOJUICKIUAMHU Kay4YKOB, IIJIaCTMAaCC U BOJIOKOH.

Hpakmuuecmm paﬁoma. PacnosnaBanme miacTMacc 1 BOJIOKOH.

Conepxanue kypca. 11 kiaacc. bazoBblii ypoBeHb
CTpoeHue BelecTn
OcHoBHbIEe cBelleHUsI 0 cTpoeHMH aroma. CTpoeHHe aroMa: cocTaB sjpa (HYKIOHBI) U
aNeKTpoHHas obonouka. [lonsarne 00 wu3oTomax. I[loHATHE O XMMHMYECKOM »JIIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM sIpa.
IHepuonnyeckasi cucremMa xuMudeckux iemeHToB JI. 1. MenesieeBa B cBeTe cBeTe YUeHUS
0 cTpoenun aroma. Ousznueckuii cMbICK NpuHATON B Tabmuue JI. M. MenneneeBa CUMBOJIUKY:
IIOPSIIKOBOTO HOMEpA JJIEMEHTA, HOMEpa Iepuona U HoMmepa rpynmnbsl. [IoHATHE O Bal€HTHBIX
anekTpoHax. OToOpakeHne CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX JICMEHTOB C
MIOMOIIIBIO SJIEKTPOHHBIX U 3JEKTPOHHO-TpadhuuecKux GopMyIL.
OObsicHEeHHE 3aKOHOMEPHOCTEW H3MEHEHHs] CBOWMCTB JIIEMEHTOB B MEpUOJAX M TPYIIax
NEPUOIUYECKON CUCTEMBI, KaK CJIEJCTBUE UX IEKTPOHHOIO CTPOEHUS. DJIEKTPOHHBIE CEMENCTBA
XAMHYECKHUX 3JIEMEHTOB.
CpaBHenue Ilepuonnueckoro 3aKoHa M TeOPUM XMMHUYECKOro CTpoeHusi Ha ¢uiiocodekoi
OCHOBE: IIPEANOChUIKM OTKpbITUA [leproanueckoro 3aKOHa U TEOPUU XMUMHYECKOIO CTPOEHUS
OPTraHWYECKHX COCIWHEHUM;, pOJIb JIMYHOCTH B HCTOPUM XHMHH, 3HAUCHHUE TIPAKTUKH B
CTAHOBJICHUH U Pa3BUTUU XUMUYECKUX TEOPUM.
HNonHasi XuMH4YeCKas CBA3b U MOHHbIE KPUCTAUINYeCKHe peméTku. KaTHOHBI U aHHOHBI: UX
3apsAabl U Kiaccu(UKalus 1Mo COCTaBy Ha MPOCThIe U cioxHble. [IpeacraBurenu. Ilonstue o0
MOHHOM XMMH4YEeCKOW CBsi3M. MoHHas kpucramuimdeckas pemérka U (PuU3MuecKue CBONCTBA
BEIIECTB, 00YCIIOBICHHBIE 3TUM CTPOECHUEM.
KoBajieHTHasT XuMHMYeCKasi CBSI3b. ATOMHbIE H MOJEKYJISIPHbIe KPHCTAJIHYECKHE
pemiéTku. [loHsATHE O KOBAJICHTHOMN CBS3M. DJIEKTPOOTPULIATEILHOCTD, HETIOISIPHAS U TOJIApHAs
KOBaJICHTHBIE CBs3U. KpaTHOCTh KOBaJeHTHOM CBsi3U. MexaHH3Mbl 00pa30BaHMsI KOBAJIEHTHBIX
CBs3ei: OOMEHHBI W JOHOpPHO- akuenTopHBIA. IloJsPHOCTH MONEKyNbl, Kak CJeICTBUE
MOJIIPHOCTHU CBSI3W U T€OMETPUU MOJEKYIbl. KpucTtaminueckue pemeéTku ¢ STUM TUIIOM CBSI3U:
MOJIEKYJISIpHBIE U aToMHble. DHU3WYECKHE CBOWCTBA BeEIIECTB, OOYCIOBIEHHBIE THIIOM
KPUCTAJUIMYECKUX PELIETOK.
Merananyeckasi c¢Bsi3b. [loHATHE O  METAUIMYECKOM CBSI3M W METAJUIMYECKUX

KPpUCTAJUIMYCCKUX pCIJ_IéTKaX. duznueckue CBOMCTBAa METaJIOB Ha  OCHOBC nux
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KPHUCTAJUIMYECKOTO CTpoeHus. [IpuMeHeHne MeTajuioB Ha OCHOBE HMX CBOMCTB. UEpHbIE M
LIBETHBIE CIUIABBI.

Bonoponnasa xuMuyeckas cBf3b. MEXMOJIEKYJIsIpHas U BHYTPUMOJICKYIISIDHAsT BOJOPOIHBIC
CBSI3U. 3HAYEHHE MEXKMOJIEKYISIPHBIX BOJOPOIHBIX CBA3EH B IPUPOJIE U KU3HU YEIIOBEKA.
Hoaumepsl. IlonyueHne noIMMEpPOB peakUUSIMH IOIMMEPU3ALMUA M ITOJIMKOHJCHCALUH.
BaxHelilne nmpeacTaBUTENH IJIACTMACC M BOJIOKOH, MX IOJIYYEHHE, CBOWCTBA U IIPUMEHEHUE.
IlonsiTHE O HEOPraHUYECKUX NOJUMEPAX U UX IIPEICTABUTEIIN.

JucnepcHble cucrtemsbl. [loHsTHe 0 aucriepcHO (da3ze W AUCIEPCUOHHON cpele. ArperarHoe
cocTosiHMe pa3Mmep yacTull ¢a3bl, KaKk OCHOBa JJIs KJIacCU(UKALMU JTUCHEPCHBIX CHCTEM.
OMyIbCUH, CYCIIEH3HH, a’pO30JId — TPYMHMbl TPYOOAMCIIEPCHBIX CHUCTEM, UX MPEICTAaBUTEIH.
30/11 U refiu — rpyNibl TOHKOAKUCIIEPCHBIX CUCTEM, UX IpenacTaBuTenu. [lonstue o cunepesuce u
KOAryJsiLiAH.

Hemoncmpayuu. llepuoguueckor cucteMbl Xxumuueckux anemeHtoB [[. M. Menzaeneesa B
pa3iauuHbIX (hopmax. Mojenb HOHHOM KPUCTAUTMYECKOM perIETKU Ha pUMepe XJIOpUAa HaTPHsL.
MuHepaisl ¢ 3TUM THIIOM KPUCTAIUIMYECKOW PEIIETKON: KaIbLUT, TAIUT. MOIEIN MOJIEKYIIPHOMI
KPUCTAJUIMYECKOM PEIIETKU HA MPUMEPE «CyXOro JIbAa» WINA MOJAa U AaTOMHOW KPUCTAJUIMYECKON
peméTKu Ha MpUMepe anMasa, rpadurta win KBapia. Moaens MomsipHoro oobséma raza. Moaenu
KPUCTANIMYECKUX PEIIETOK HEKOTOpbIX MeTamioB. Komnmekuuun o0pa3loB  pa3ivyuHBIX
qucrnepcHbIx cucteM. CHHEpe3nc U Koarymsus.

Jlabopamopnvie onvimbi. KoHCTpynpoBaHHME MOJAEIN METAIMYECKOM XUMHUYECKOM CBS3H.
[TonydyeHne KOJUIOMIHOTO pacTBOpa KYpHHOIo Oejka, MCCIEeI0OBaHHE €ro CBOMCTB C MOMOIIbIO
JIa3epHON YKa3KU W IIPOBEIEHUE €ro AeHarypauuu. [lonydeHne sMylnbcuy pacTUTEIBHOIO Maciia
u HaOmogeHue 3a e€ paccioeHueM. [lomyueHue CycleH3UM «HM3BECTKOBOIO MOJIOKa» U
HaOJIONEHUE 3a €€ ceqMMEHTAINEN.

XuMHYeCKHEe peakuum

Knaccudukanusi XuMHYeCKUX peaknuii. AnIoTponu3aiys U H30MepHu3alys, Kak peakiuu 0e3
M3MEHEHHUsl CcoCTaBa BellecTB. AJjuioTponuss W e€ npuuuHbl. Knaccudukanus peakuuil 1o
pa3IMYHbIM OCHOBAaHUSAM: IO YHMCIYy M COCTaBy pEareHToB W MpOAYKTOB, Mo (aze, Mo
UCTIOJIb30BAaHHIO KaTajlu3aropa Win ¢epMeHTa, 1o TerioBoMy 3¢dekty. TepMoxumuueckue
YpaBHEHUs pEaKLuil.

Cxopocth XMMHYeCKMX peakumii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XMMHMUYECKHX
peakuuili: mpuUpoAa pPEearupyrollux BEIIECTB, TEMIEparypa, IUIONIaJb UX COINPUKOCHOBEHUS

pearupyromux BCHICCTB, UX KOHLOCHTpALUA, IIPUCYTCTBUC KATAJIMU3aTOpPA. IlonsTue o karammse.
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®depMeHTHI, Kak OMOJIOTHYECKHe KaTanu3aTtopbl. UHTHOUTOPHI, KaK «@HTOHUMBI» KaTaJau3aTopOB
1 UX 3HAYCHHE.

XuMHYecKoe paBHOBeCHE U CIOCO0bI ero cMmenleHusi. Kiaccupukanus XUMAYECKUX PeaKIui
1o MpHU3HAKY WX HampasiieHus. [loHATHE 00 0OpaTUMBIX PEaKIUAX U XUMHYECKOM PaBHOBECHUHU.
[Tpunnun Jle-Illareabe u  cHnocoObI  CMEMICHHUS XHUMHYECKOTO DPABHOBECHS. O0mas
XapaKTEePUCTHKA pPEaKIui CHHTE30B amMMuaka W okcuzaa cepwi(VI) m paccMOTpeHHE YCIOBHIA
CMEILICHUS UX PABHOBECHS HA IPOU3BOJICTBE.

I'mapoaus. OGpatuMblii 1 HEOOpaTUMBINA THIPONU3BL. [ uaponus coneit u ero tunsl. ['uaponus
OpTraHWYECKHX COCIMHECHUM B JKMBBIX OPTaHM3MOB, KaK OCHOBa oOMeHa BemiecTB. [loHsaTue o0
SHEPreTUYECKOM OOMEHE B KJIIETKE M POJIM THAPOJIH3a B HEM.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHbIE peaknuu. CTENeHb OKUCICHUSA M €€ Ompe/esieHrue 1Mo
dbopMysiaM OpraHMYeCKUX U HEOPraHMYECKUX BEUIECTB. DJIEMEHTHI U BEIIECTBA, KAaK OKUCIUTENIN
u BoccTaHoBUTENH. [loHATHE O mpoleccax OKHUCIEHUS U BoccTaHoBJeHHs. CocTaBlieHHE
YpaBHEHUN XMMHUYECKHUX PEaKIMil Ha OCHOBE AJIEKTPOHHOTO OanaHca.

DJIeKTPOJIM3 PaCIIaBOB M PACTBOPOB JJIEKTPOJHMTOB. XapakTEPUCTHKA IEKTPOJIN3a, Kak
OKHUCJIUTEIILHO-BOCCTAHOBHUTEIBHOTO mporecca. OCOOCHHOCTH 3JICKTPONH3a, MPOTCKAIOIIETO B
pacTBOpax 31eKTpoauToB. [lpakTHueckoe NpUMEHEHHE 3IIEKTPOIN3a: IOJYyYEHHUE TaJIOT€HOB,
BOJIOPO/Ia, KUCJIOpPO/AQ, IIEJIOYHBIX META/UIOB U IIEJIOYEeH, a TAaKKe aJIOMHHHUS JJIEKTPOJIU30M
paciuiaBOB M pPAacTBOPOB COEAWHEHUM OSTHUX d3JIE€MEHTOB. [loHATHE O TrajabBAHOILIACTHKE,
rajgbBaHOCTETMH, paQMHUPOBAHUN [IBETHBIX METAJIOB.

Jlemoncmpayuu. PactBopeHre CEpHON KUCIOTHI 1 aMMUAYHOM CENUTPHI U (PUKCALINS TETUTOBBIX
ABJIEHUN JUISl OTUX IPOLIECCOB. B3anMMoOIeNWCTBUsS pPacTBOPOB COJISIHOM, CEPHOM U YKCYCHOM
KHCJIOT OJMHAKOBOM KOHIIEHTpPAIlMM C OJMHAKOBBIMH KyCOukKamH (TpaHylamH) IIMHKa |
B3aUMOJICICTBHE OJMHAKOBBIX KYCOYKOB pa3HBIX METAJJIOB (MarHus, IIMHKA, d>XKele3a) ¢
pPacTBOPOM COJITHOM KHUCJOTBI, KaK NPUMEP 3aBUCUMOCTU CKOPOCTH XMMHUYECKUX PEAKUUU OT
OPUPOIBI BEUIECTB. B3aumonelcTBUE pacTBOPOB THOCYIb(ara HATpus KOHILIEHTpAMU U
TeMIeparyppl C pacTBOPOM CEPHOM KHUCIOThL. MOJEIUpOBaHUE  «KUIIAIIETO  CJIOS.
Hcnonp30BaHNE HEOPraHMYECKUX KaTaJIU3aToOpoB (Cosel xkene3a, noauaa Kajmus) U MPUPOIHBIX
00BEKTOB, coAepXKalUX Karanazy (Chlpoe Msco, KapTodenb) Ui pa3lIoKEHUs TMEepOKCHIa
BOJIOpoSia. BzauMonelcTBUe IWHKA C COJSHOW KHCIOTOM HHUTparoM cepedpa, Kak MpUMephl
OKHCITUTEIFHO-BOCCTAHOBUTEIIPHOW peakIuii U peakiuu oOmeHa. KoHCTpywpoBaHUWE MOACIH
anekTponu3épa. BuaeopparMeHT ¢ TPOMBIIINIEHHON YCTAHOBKH JISI TIOJTYUCHUSI ATFOMUHUS.
Jlabopamopnvie onvimepr. Vnmoctpauus mnpaBuiia bepromie Ha NpakTUKE — TPOBEACHHE

pCaKI_II/Iﬁ C 06pa3OBaHI/IeM OCaJiKka, ra3a 1 BOJHI. FeTepOTeHHLIﬁ KaTaJin3 Ha NpUMEPC pa3JI0KCHUA
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IEpPOKCUIAa BOIOPOJA B NMPUCYTCTBUU IUOKCHAA Mapranuna. CMeEIleHHe paBHOBECUS B CHCTEME
Fe** + 3CNS™ « Fe(CNS);. McnbiTanne MHAMKATOPAMH CPEIbl PACTBOPOB COJIEH Pa3IHYHBIX
TUNOB. OKHCIUTEIHHO-BOCCTAHOBUTENIbHAS peakiust W peaknuss oOMeHa Ha mpuMmepe
B3aUMOJICHCTBUS pacTBOPOB cynbhara meau(ll) ¢ xene3oM 1 pacTBOPOM LIECTOYH.
Ilpakmuueckaa padoma. PemeHne 5>KCIEPUMEHTAIBHBIX 3alad MO TeMe «XHMHUYECKas
peakuus».

BewmecrBa 1 ux cBoiicTBa

MeTtajibl. Puszndeckre CBOMCTBA METAIIOB, KaK (QYHKIUS UX CTPOEHUs. Jlenenne MeTauioB Ha
IpyHnnbl B TEXHUKE M XMMHHM. XUMHUYECKHUE CBOMCTBA METAJUIOB U DIEKTPOXMMHUYECKHH DSl
HanpspkeHuil. [lonarue o meramiorepMuu (aTFOMMHOTEPMUN, MAarHUETEPMUH U JP.).
Hemeraausbl. biaaropoansie rasel. Hemeramisr kak oxuciourenu. Hemeramisr  kak
BOCCTAaHOBHTENH. Ps1 anexTpooTpunarenbHocTH. IHEpTHBIE Wiy OJ1aropoHbIe ra3bl.

Kuciaorel Heopranmveckue H opranumdeckme. Kuciorsl ¢ TOYKM 3pEHHS aTOMHO-
MOJIEKYJISIPHOTO yueHUsl. KHCIOTBI C TOUKM 3pEHMSI TEOPUM DJIEKTPOIUTHUECKOW ITUCCOLMALINN.
Kucnorel ¢ Touku 3peHHs NPOTOHHON Teopuu. OOIME XMMHUYECKHE CBOMCTBA KHCIOT.
Krnaccudukarus Kucior.

OcHoBaHusI HeOpraHm4yeckue M opraHmveckme. OCHOBaHUS C TOYKM 3pEHHMS aTOMHO-
MOJIEKYJISIPHOTO yueHMs. OCHOBaHUS C TOUYKH 3PEHUS TEOPUU NIEKTPOJUTHUECKON TUCCOLMALINN.
OcHoBaHMSI ¢ TOYKHM 3pEHHUs MPOTOHHOM Teopuu. Knaccudukamus ocHoBaHMil. XUMHYECKHE
CBOMCTBA OPraHNYECKUX U HEOPraHNYECKUX OCHOBAaHUN.

AM@oTepHbIe  CcOeIMHEHHMS HeEOpPraHM4YecKHe W opraHmyeckue. Heopranuueckue
amM(OTepHbIe COETMHEHUS: OKCUJIBI U THJIPOKCHU/IBI, — UX CBOWCTBA M MoyiyueHue. AMpoTepHbIe
OpraHNYEeCKHE COCUHEHNS Ha IPUMEpPE aMUHOKUCIOT. [lenTupl 1 nenTuaHas CBs3b.

Cosmm. Knaccudukanus conei. XKéctkoctb Boasl M crocoObl €€ ycrpaHenus. llepexon
KapOoHaTa B ruJipokapOoHaT u oopaTHo. O6IIKe XUMHUECKHEe CBOMCTBA COJIEH.

Hemoncmpayuu. Komnexunsa  MetamoB.  Kosulekumst  HemeTtaimioB.  B3aumopelictBue
KOHIIEHTPUPOBAHHOM a30THOW KHUCIIOTBI ¢ MeApr0. Bemblmika TepMuTHOM cMmecu. Bcermblmka
yépHOro NOpoXa. DBeITeCHEHME TajJOreHoB M3 MX PACTBOPOB JIPYrUMHU TaJOT€HAMH.
B3aumozeiicTBre nmapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHUCIIOTHI M aMMHaKa («IbIM
6e3 orus»). [lomyyeHne aMmuaka 1 U3y4eHUe ero cBOMCTB. PasnuuHble cirydan B3anMoJiecTBUS
pacTBOpPOB COJIEM aMOMUHMS cO MEN0Ybt0. [lomydyeHue >KECTKOM BOIBI M YCTpAHEHHUE €€
XKECTKOCTH.

Jlabopamopnsie onvimpl. 1lonydeHre HepaCTBOPUMOIO T'MAPOKCHIA M €r0 B3aMMOJAEHCTBUE C

kucnoroil. McciaemoBaHue KOHIOCHTPUPOBAHHBIX PAaCTBOPOB COJITHOH H YKCYCHOﬁ KHCIIOT
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KareslbHbIM METOJIOM IpH uX pazbaBieHuu Boao. [lomydenuwe amdorepHOro Truiapokcuia u
u3yueHue ero cBoicTB. [IpoBeieHne KaueCTBEHHBIX PEAKIIHI 110 OMPEIeICHUIO COCTaBa COMH.
Ilpakmuueckasa pabdoma. PeluieHne SKCIIEPUMEHTANBHBIX 3a1a4 1o Teme «BemectBa U ux
CBOKCTBa».
XuMHS 4 COBpeMeHHOe 00111eCTBO
IIpou3BoacTBO aMMuaka ¥ MeTaHoJsa. [loHsATHE O XMMUYECKOM TEXHOJIOTMU. XHUMHYECKHUE
peakiuy B MPOM3BOJCTBE aMMHUaka W MeraHona. O0mas kiaccuuKanuoHHas XapaKTEePUCTHKA
peakluil CUHTE3a B MPOU3BOACTBE ITUX MPOAYKTOB. HayuHble MPUHIUIIGI, J€XKalllie B OCHOBE
IIPOM3BOICTBa aMMHUaKa U MeTaHosa. CpaBHEHUE 3TUX ITPOU3BOJICTB.
XumMuYeckasi IPaMOTHOCTh KaK KOMIIOHEHT o01lell KyJbTypbl 4esoBeka. MapKupoBKa
VIIAKOBOYHBIX MAaTepUaJiOB, OJJICKTPOHWKU U OBITOBOH TEXHWKH, SKOJOTUYHOTO TOBAapa,
MPOJYKTOB MUTAHUS, ITUKETOK IO YXOY 32 OJEHKIOM.
Jlemoncmpayuu. Mojenb NPOMBIILJICHHOW YCTAaHOBKU MOMYYEHHUS CEPHOM KHCIOThI. Mosenb
KOJIOHHBI CHHTE3a amMMHaka. BumeopparMeHThl U Claibl O CTENEHH SKOJIOTHYECKON YHCTOTHI
TOBapa.
Jlabopamopnwvie onvimwbi. VI3yueHue MapKUPOBOK pPAa3JIMYHBIX BHJIOB MPOMBIIUIEHHBIX |
MIPOIOBOJILCTBEHHBIX TOBAPOB.
1. TpeGoBanusi K ypOBHIO MOATOTOBKH YYAIUXCS
I[lnanupyemblie pe3ybTaThbl H3yYeHHs] YHeOHOT0 mpeaMeTa « XUMUs» HA YPOBHE CPeIHero
0011ero oopasoBanusi
Buvinycknuk na 6azoeom yposne nayuumces.
— NOHUMamb XUMHUYECKYI0 KapTUHY MUpPa KaK COCTaBHYIO YacTh LIEJIOCTHON HAay4HON KapTHHBI
MUpa,
— packpuvléams PoOiib XUMHUH U XMUMHYECKOTO TPOW3BOJCTBA KaK MPOM3BOAUTEILHON CHIIBI
COBPEMEHHOT0 00IIeCTBa;
— ¢hopmynuposams 3HaAYCHUE XUMHH U €€ TOCTH)KEHUN B TOBCETHEBHOM KU3HU YEIIOBEKA;
— yCcmaHasenueams B3auMOCBS3U MEXIY XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMH;
— @opmynupoeams OCHOBHBIE TOJIOKEHUSI TEOPUU XHUMHYECKOTO CTPOEHHUS OPTaHMYECKUX
coequHeHuit A. M. bByTmnepoBa W WIIIIOCTpUPOBATH MX MpPHUMEpPAMU M3 OPTaHUYECKOW U
HEOPraHUYECKOW XMMHUH,
— apaymeHmuposams YHUBEPCAIBHBIN XapaKTep XUMUYECKUX MOHSITHI, 3aKOHOB M TEOPHH st

OpPraHNYECKON U HEOPTaHNYECKON XUMUU;
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— ¢hopmynuposams llepuonnueckuii 3akon J[. V1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOEHUU M CBOMCTBaX XMMHUYECKHX DJIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB HAa OCHOBE
[Tepuoanueckoit cucteMbl Kak rpaduueckoro otoopaxkenus [lepronnieckoro 3akoHa;

— Xapakxmepu3z06ambs S- U P-3JEMEHTHI, a TAKXKE JKEJIE30 10 UX NonokeHuto B [lepuoanueckoit
cucteme /1. 1. Menzaeneena;

— ka1accuguyuposams XUMUYECKHWE CBS3M U KPUCTAJUIMYECKHUE PEHIETKH, OOBICHSITH
MEXaHU3Mbl HMX OOpa3oBaHMS U JIOKa3blBaTh CAMHYIO TPHUPOLY XHUMHUYECKHX CBs3ei
(KOBaJIGHTHOM, HOHHOM, METANINYECKOM, BOJIOPOTHOMN);

— 00bACHAMb TPUUUHBI MHOTOOOpa3usl BEUIECTB, UCIIOJIb3YS SBJICHUS HN30MEPHH, TOMOJIOTHH,
aJUIOTPOIINY;

— Kaaccuguyuposams XUMUYECKHAE PEaKIUU B HEOPTaHUYECKOW M OPraHMYECKOW XUMHUH I10
pa3MYHBIM OCHOBAaHHSIM W YCMAHAIU6amMb CHEUU(UKY THUIIOB pEaKIMid OT 00Iero uepes
0COOCHHOE K EMHUYHOMY;

— Xapaxmepu3oéams TUAPOIU3 KaK CHelU(PUUHBI OOMEHHBIH MPOIECC U PACKPbIBAMb €To
POJIb B )KMBOW U HEXKUBOM IIPUPOJE;

— Xapakmepu306amb DIEKTPOIHN3 KaK CICHU(PHUUHBIA OKUCIHUTEIbHO-BOCCTAHOBUTEIHHBIN
MIPOLIECC U ONPEAEIIATH €r0 MPAKTUYECKOE 3HAYCHHUE;

— Xapaxmepu306ams KOPPO3UI0 METAIIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN MPOLIECC U
npednazams CIOCOOBI 3alTUTHI OT HEE,;

— Kanaccuguyuposams HEOPraHUUECKUE U OPraHUUYECKUE BEIIECTBA;

— Xxapaxmepuzoéams 00IIMEe XUMUYECKHE CBOWCTBA BaXKHEHIIMX KJIACCOB HEOPTaHWYECKUX U
OpPraHUYECKHUX COEIMHEHHH B IUIaHe OT OOLIEeTo Yepe3 0COOEHHOCTh K €JUHUYHOMY;

—  UCnoniv306ams 3HAKOBYIO CHUCTEMY XHMHUYECKOTO sI3blKa I OTOOpa)KeHUsl cocTaBa
(xuMuyeckue GopMyIbl) U CBOMCTB (XUMUYECKUE YPABHEHMSI) BEILIIECTB;

— UCNOb306aMb NMPABUIIA U HOPMBI MEXITYHAPOJHON HOMEHKIIATYPHI 1JIs1 HA3BaHU BEILIECTB 10
dbopmynaMm 1, HAOOOPOT, TSI COCTABICHUS MOJEKYISIPHBIX U CTPYKTYPHBIX (DOPMYN COSTUHEHHIA
M0 X Ha3BaHUSIM;

— 3Hamb TPUBHAJIbHbIE HAa3BaHUS BAaXHEUINIUX B OBITOBOM OTHOILIEHHUM HEOPraHUYECKUX U
OpraHMYECKHX BEIECTB;

— Xapaxmepu3o6amb CBOICTBA, MOJIYYEHUE W INPUMEHEHHE BaXHEMIINX IpeICTaBUTENIEH
KJIACCOB OPTaHWYECKUX COETUHEHUH (aJIkaHOB, aIKEHOB, aJIKWHOB, JIKaJEHOB, apOMaTHYECKUX
YIJIEBOJIOPOJIOB, CIHUPTOB, (EHOJOB, albJAETHAOB, MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHUCJIOT, CJIOKHBIX S(I)I/IpOB H )KHUPOB, YIIICBOAOB, AMUHOB, aMI/IHOKI/ICHOT);
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—-  YCMaHaénueéams 3aBUCUMOCTb JSKOHOMHUKH CTpPaHbl OT JOOBIYH, TPAHCHOPTHPOBKU H
nepepadoTKU YIIIEBOAOPOIHOTO CHIPhs (HE(PTH M MPUPOTHOTO rasa);

— DJKCIIEPUMEHTAIBHO H100M6EepHcOams COCTaB W CBOMCTBa BaKHEHIIUX IpeACTaBUTENCH
U3YyYCHHBIX KIJIACCOB HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB C COOJIONECHHEM IPaBHI
TEXHUKH Oe30macHOCTH JUIsi pPabOThl C XHUMHUYECKMMHU BeUIECTBAMU U JaOOpaTOPHBIM
obopynoBaHueM;

—  Xapakmepuz06amb CKOPOCTb XUMHYECKOW peakimuu M €€ 3aBUCUMOCTh OT pa3IMYHbIX
(baxTopoB;

— Xapaxmepu306ams XUMAYECKOE PaBHOBECHE U €r0 CMEIEHUE B 3aBUCUMOCTH OT Pa3IUYHbIX
(hakTopoB;

—  npouzeooumsv PAcdEThl MO XUMHYECKUM (QOopMyJaM H YpaBHEHHSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOMICHUH MEX/Ty YIaCTHUKAMU XUMUYECKHUX PEaKIuii;

— cobnodams TPaBUIIa SKOJIOTUYECKON OE30MaCHOCTH BO B3aHMMOOTHOIICHUSAX C OKPYKaroIlen
Cpemoii Mpy 0OpalIeHNH ¢ XMMUYECKUMHU BELIECTBAMH, MaTepralaMH U MPOLeCCaMu.
Boinycknuk na 6a3o06om ypogne noayuum 03mMoHCHOCHLb HAYUUMBCA:

— UCNONb306amb METOIBl HAYYHOTO TIO3HAHWS TIPH BBINOJHEHWHM IPOEKTOB M Yy4eOHO-
MCCJIEZIOBATENIbCKUX 33/1a4 XUMUYECKOW TEMATUKH;

— NpO2HO3UpOo6amsb CTPOEHUE W CBOWCTBA HE3HAKOMBIX HEOPTraHUYECKUX U OPraHUYeCKHX
BEIIECTB HA OCHOBE aHAJIOTHH;

— NpocHo3upo8amb TEUCHHE XWMHYECKHX TMPOIECCOB B 3aBUCUMOCTH OT YCIOBHH UX
NPOTEKaHUs U MpeylaraTh Croco0bl YIpaBIeHUs STUMHU IPOLIeCCaMu;

— yCmauaenuéams B3AUMOCBA3M XUMHUHM C TpeAMETaMM T'yMaHUTapHOIO LUKJIa (SA3BIKOM,
JUTEpPaTypoi, MUPOBOW Xyl10KECTBEHHON KYJIbTYpOil);

— packpeléams pojib XUMHUUECKUX 3HAHUHN B OyayIei MpakTHUeCKOH 1eATeNbHOCTH;

—  packpvligamb  poOidb  XUMHUYECKHX 3HAaHMH B  (OPMUPOBAHMM  WHAWBUIYAJIbHOU
00pa3oBarenbHOI TpaeKTOpuH;

— npoeHo3uposams CNOCOOHOCTh HEOPTaHWYECKUX W OPraHWYECKHX BEIIECTB IIPOSBIATH
OKHCITUTENFHBIE W/MIM BOCCTAHOBUTEIIbHBIC CBOWCTBA C YYETOM CTENEHEH OKHCICHUS
3IIEMEHTOB, 00PA3YIOIINX HX;

— apeymMeHmupoéams €IUHCTBO MHUpPA BEIIECTB YCTAHOBIIEHMEM TI'€HETHYECKOW CBS3U MEXITY
HEOPraHNYECKUMHU M OPTaHUYCCKIMHU BEIIECTBAMH,

— 61a0emb XUMAYECKIM SI3BIKOM JUTsl 00OTaIIeHUs CIIOBAPHOTO 3artaca u pa3BUTHsI PeUH;

— Xapaxmepu306ams CTAHOBJICHHWE HAy4YHOW TEOpUHM Ha MpuMepe OTKpbITHs llepuoanueckoro

3daKOHAa U TCOPHUU XUMHNYCCKOTI'0 CTPOCHUA OPIraHNYCCKUX BCIICCTB,
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— KPUTHUYECKU OMHOCUMbCA K TICEBJOHAYYHOW XMMHUYECKOM HMH(OpManuu, MOodydaeMou u3
pa3HbIX UCTOYHUKOB;

— nouumams TIOOANBHBIE TPOOJIEMBI, CTOSIIME Tepe] YEIIOBEYECTBOM (DKOJOTHUYECKUE,
SHEPreTUYECKUE, CHIPHEBBIC), U npediacams MYyTH UX PEIICHUS, B TOM YHUCIE U C MOMOIIbIO
XUMUH.

KonTpoab 3HaHUi, yMEHH I, HABLIKOB
KoHTpoJib (TexyIiuii, pyOeKHBIH, HTOrOBBIN) 32 YPOBHEM 3HAHHIA ydJaIIUXCS MPEIyCMaTPUBACT
npoBeieHHEe J1a00paTOPHBIX, MPAKTUYECKUX, CAMOCTOSTEIbHBIX, TECTOBBIX U KOHTPOJIBHBIX
pabot. Kpome BbllienepeurcieHHbIX OCHOBHBIX ()OPM KOHTPOJISI IPOBOASTCS TEKYILIHE
CaMOCTOSITENIbHBIE PA0OTHI B paMKaxX Ka)/10i TeMbl B BUE ()parMeHTa ypoka.
Kpurepun u HOpMbI OLIEHKH 3HAHUI 00yYAKOIIUXCS
OuneHka ycTHOTO OTBeTa
OtMmeTtka «5»:
OTBET IOJIHBIA U IPABWIBHBIN HA OCHOBAHUM U3YyYEHHBIX TEOPU;
MaTepuall U3JI0KEH B ONPEIEIICHHOMN JTIOTHYECKOU MOCIE0BATENbHOCTH, JINTEPATYPHBIM SI3bIKOM;
OTBET CaMOCTOSITEIIbHBIM.
O1MmeTKka «4»;
OTBET IOJIHBIA U IPABUIIbHBIN HA CHOBAHUM U3YyYEHHBIX TEOPUl;
MaTepuall U3JI0KEH B ONPENEIECHHOMN JIOTMYECKON MOCIEI0BaTENbHOCTH, IIPYU 3TOM JOMYLIEHBI
JIBE-TPH HECYIIECTBEHHBIE OIIMOKH, HCIIPABJICHHBIE 10 TPEOOBAHUIO YUUTEIIS.
OtMmerka «3»:
OTBET IOJIHBIN, HO IIPU 3TOM JOIYIIEHA CYIIECTBEHHAsI OIIMOKA MIM OTBET HEIOJIHBIMH,
HECBS3HBIN.
OTMmeTKa «2»:
pY OTBETE OOHAPYKEHO HETOHMMAaHHE YYallluMCsl OCHOBHOT'O COJepkKaHUs y4eOHOTro
Marepuaia Wil JOMyIIeHbl CYIIECTBEHHbIE OLINOKH, KOTOPbIE YUalllUiCsl HE MOXKET UCIIPABUTH
IIPY HaBOJAILIUX BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.
OneHka 3KCNIepUMEHTAJIbHBIX YMEHH
OreHKa CTaBUTCA HA OCHOBAHUU HAOIONEHHS 3a yYalllMMUCS ¥ MUCbMEHHOTO OTYeTa 3a paboTy
OTmerka «5»:
paboTa BBIIOJHEHA MOTHOCTHIO U MTPABUIIBHO, CJICNIaHbl IPAaBUIIbHbIE HAOIIOCHUS U BHIBOIBI;
HKCHEPUMEHT OCYILECTBIIEH IO IUIaHy C Y4€TOM TEXHMKH 0€30MaCHOCTH U MPaBUJI pabOTHI €
BEILIIECTBAMH U 000PYLOBAHHEM;
IPOSIBJIEHBl OPTAaHU3ALIMOHHO - TPYAOBbIE YMEHUS, MOAIEPKUBAIOTCS YUCTOTa pabouero MecTa u
HOPS/I0K (Ha CTOJIE, SKOHOMHO HUCHONb3YIOTCS PEaKTHBBI).
OtrmeTka «4»:
paboTa BBIIIOJHEHA IPAaBUIBHO, CJeNaHbl PaBUIIbHbIE HAOIIOAEHUS U BBIBOIBI, HO IIPU 3TOM
HKCIEPUMEHT MPOBE/IECH HE MOTHOCTHIO UM IOMYIIEHbl HECYIIECTBEHHBIE OIIMOKHU B padoTe ¢
BEILIECTBAaMH U 00OPYIOBAaHUEM.
OT1merka «3»:
paboTa BBIIIOJHEHA MPABUIBHO HE MEHEE YeM HAIlOJIOBHHY MJIU JIOIYILEHA CYIECTBECHHAs
omunoOKa B X0JIe SKCIIEPUMEHTA B 00BbsICHEHNH, B 0OpMIIEHUH pabOThl, B COOIOACHNN TIPABUIT
TEXHUKHU 0€30MacHOCTH Ha padoTe C BellecTBaMu 1 000pyloBaHUEM, KOTOpasi UCIIPABIISETCS MO
TpeOOBAaHUIO YUUTEIS.
OtrmeTka «2»:
JIOTYIIEHBI 1Be (1 OoJiee) CyIeCTBEHHBIC OIIMOKHU B XOJI€: SKCIIEPUMEHTA, B OObSICHEHUH, B
oopmieHnu paboThl, B COONIOACHNH MPaBUII TEXHUKH 0€30M1acCHOCTH MpH padoTe C BEIIeCTBAMHU
1 000pynOBaHUEM, KOTOPBIE YUaIIUICS HE MOXKET UCIPABUTh JJake N0 TPEOOBAHUIO YUUTEs;
paboTa He BBINOJIHEHA, Y YYaIIEerocsi OTCYTCTBYET SKCIEPUMEHTAIbHBIC YMEHUS.
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Ouenka yMeHMii pelIaTh pacyeTHbIE 321241

OTtMmeTka «5»:

B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOO0K, 3a1a4a pelieHa panruoHaIbHbIM
CII0CO00OM;

OtMmeTKka «4»:

B JIOTUYECKOM PACCY)KJICHUH U PEIICHUS HET CYIIIECTBEHHBIX OIMMOOK, HO 3a/1a4a pericHa
HEPAIMOHAIBHBIM CIIOCOO0M, UJTH TOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIHUOOK.
Ormetka «3»:

B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OITNOKA
B MaTEMaTHYECKUX pacueTax.

OTMmeTKka «2»:

MMEETCS CYIIECTBEHHBIE OIMMOKH B JIOTHUYECKOM PACCYKICHUHU U B PEILICHUU;

OTCYTCTBHE OTBETa Ha 3aJlaHUE.

OueHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT

Otrmerka «5»:

OTBET IMOJHBIA U MPABUIILHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIIMOKA.

Otrmerka «4»:

OTBET HETOJIHBIN WM JOMYIIEHO HE 0oJiee IBYX HECYNIECCTBEHHBIX OIITHOOK.

Otrmerka «3»:

paboTa BBINIOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JIOIYIICHA OHA CYIIECTBEHHAs OIIMOKA U TIPH
9TOM JIBE-TPH HECYIIECTBEHHBIE.

OTMmeTKa «2»:

paboTa BBITIOJIHEHA MEHbIIIE YeM HAOJIOBUHY HIIU COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

paboTa He BBITIOJTHEHA.

[Ipu o11eHKE BHIMOJHEHUSI TUCHEMEHHONW KOHTPOJIBHOUM paboThl HEOOXOIUMO YUUTHIBATh
TpeOoBaHuUs eTMHOT0 opdorpapuueckoro pexxuma

Ounenka TecToBbIX padoT

TecTsl, cocToAIINE U3 MATH BONPOCOB MOKHO MCIIOJIB30BATh I1OCIIE U3YYEHUS KaXA0T0
Matepuana (ypoka). Tect u3z 10-15 BompocoB UCTIONB3YETCs ISl TEPUOTAUECKOTO KOHTPOJIS.
Tect u3 20-30 BompocoB HEOOXOAUMO HCIIONIB30BATh TSl NTOTOBOTO KOHTPOJISI.

[Ipu olleHMBAaHUY UCTIONIBL3YETCS CIEMYIOMAs IITKaa;

JUIS TeCTa U3 5 BOIIPOCOB

HET OIIMOOK — OLIEHKa «5»;

OJTHA OITNOKAa — OLEHKA «4»

JIBE OIIMOKN — OIleHKa «3»;

TPH OIIHOKH — OLEHKA «2».

Hnst Tecta u3 30 BOIpocos:

25-30 mpaBUIBHBIX OTBETOB — OL[EHKA «5»;

19-24 npaBUIIBHBIX OTBETOB — OIEHKA «4»;

13-18 mpaBUIIBHBIX OTBETOB — OIl€HKA «3»;

MeHbIIIE 12 MPaBMIBHBIX OTBETOB — OLIEHKA «2».
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IIpumepHoe TeMaTHYeCKOe MIaHUpPOoBaHue Kypca 10 kiiacca

(1 4 B HEOEMIO, BCETO 35 4, M3 HUX 2 U pe3epBHOE BPEMsI)

XapakTepuCTUKa OCHOBHBIX BUJIOB

Howmepa
Tema ypoxka OcHOBHOE coziepKaHuE ypoKa JESTENIbHOCTH o0ydaromuxcs (Ha
YPOKOB TI/TI
YpOBHE yUeOHBIX JCHCTBHI)
1—2 Tema 1. Ilpenmer oprannyeckoii xumuu. Teopusi crpoenus oprannyeckux coequHenuii A. M. BytiepoBa (2 4)

1

Brenenue. [Ipenmer

opraHqucxoﬁ XUMHUN

Oprannyeckue BEmecTBa: MPUPOIHBIC,
HCKYCCTBEHHBIC U CHHTCTHUECKHUE.
Oco0eHHOCTH cOCTaBa U CTPOCHUS
OpraHMYeCKUX BellecTB. Butamusm u
ero kpax. [TonsTre 006 yreBogopoaax.
Jlemoncmpayuu. 11naBnenue,
00yTIMBaHUE ¥ TOPCHHUE OPTraHUYECKUX
BEIIECTB. Moien MOJIEKyl
OPraHUYECKUX COCAMHEHUM Pa3HBIX
KJIaCCOB (IIapOCTEP KHEBBIC 1
00BéMHBIC). OnpeierieHue EeMEHTHOTO

COCTaBa OPraHN4CCKUX COGHHHCHHﬁ.

XapakrepHu30BaTb 0COOEHHOCTH COCTaBa
U CTPOEHUS OPraHUYECKUX BELLECTB.
KnaccuduimpoBaTs ©X Ha OCHOBE
IPOUCXOXKACHUS U IepepabOTKU.
ApPTryMEHTHPOBATh HECOCTOSTEIBHOCTh
BUTAJIN3Ma.

Omnpenenarb OTINYUTENbHbIE

0COOEHHOCTH YTIIEBOAOPOIOB.
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[Toptpetst A. M. ByTiiepona,
1. 4. Bepuemmyca, ®. Bénepa

2 Teopust Xumuueckoro cTpoeHust | OCHOBHBIE MOJIOKEHHUS TEOPUU Dopmynuposams OCHOBHBIE MTOJIOKEHHUS
OpraHn4ecKkux COeIMHEHUN A. | XUMUYECKOTO CTPOCHUS TEOPUU XUMUYECKOTO CTPOEHUS
M. bymieposa. U3omepus. A. M. bymiiepoBa. BaneHTHOCTS. A. M. bytneposa.
CrpykTypHBbI€ (POPMYIIBI — IOJIHBIE U Pa3nnuare NOHATHS «BAJIEHTHOCTH» U
cokpaiénnsle. [IpocTbie (OAMHAPHBIE) U | «CTEIEHb OKUCICHUSD.
KpaTHbI€ (IBOITHBIE U TPOWHBIE) CBA3H. CocTaBisATh MOJEKYJIAPHBIE U
N3omepsl 1 n3oMepus. Bzaumuoe CTPYKTYpHbIE (POPMYIIBI.
BIIMSIHUE aTOMOB B MOJIEKYJIE. KnaccuduimpoBaTs KOBaJICHTHBIE CBS3H
Jemoncmpayuu. 1opTpeTs 10 KPaTHOCTH.
A. M. bytiieposa, 3. ®panknanja, OOBACHATH SIBJICHUE U30MEPUU U
@. A. Kekyre. B3aMMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE
Jlabopamophwvie onvimsi. 3roToBICHNE
MOJIEJIEN OPTaHUYECKUX COCAUHECHUM
3 Knaccuduxkanus oprannyeckux | Kiacchl opraHM4eCcKuX BEIIECTB: XapakTepu3oBaTb 0COOEHHOCTU COCTaBa
COEIMHEHHUU U UX YIJIEBOAOPO/IbI, KUCIOPOACOAEPKAIIME U | U CTPOEHUSI OPTaHUYECKHUX BEIECTB.
HOMEHKJIaTypa a30Tco/epIKallue.
4—13 Tema 2. YriieBoaopoabl ¥ X NpUpPoaHbie HCTOYHUKH (12 4.)
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AJKaHbI

[oMonorudeckuil psii ajakaHOB W €ro
oOrmras dopmyna. CrpykTypHas
W30MEpUA YITIEPOAHOU 1enu. Pagukasr.
Homenknarypa ankaHoB. XHUMHUYECKHE
CBOICTBA aJIKAaHOB: TOPEHHUE, PEaAKIINH
3aMeICHUS (rammoreHUpOBaHUE),
peakius pasyIoKEHUsT METaHa, pPeaKilus
JETHIPUPOBAHMSI dTAHA.
Jemoncmpayuu. I'opeHne ankaHoB U3
pe3epByapa ra3oBOM 3aKUTaIKH.
OTHoIIIeHNE aTKaHOB K OPOMHOM BOJIE
pacTBOpY MepMaHraHaTa Kajusl.
JlabopamopHhvie onvimsi. OOHApYKEHUE

MIPOAYKTOB TOPEHUS CBEUH

OnpenensaTs NPUHAAIECKHOCTD
COECMHEHMH K aJIKaHaM Ha OCHOBE
aHaJIA3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHU aJKaHaM I10
MEKIyHapOJHOM HOMEHKIIATYPE.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BXHEHIINX MPEACTAaBUTEIEH aJIKaHOB.
HaGmronats XUMHYECKUI SKCIEPUMEHT C
(uKCHUPOBaTh €0 PE3YIIBTATHI.
Pa3nuuaTte NOHATHS «TOMOJIOT» U

«KHU30MEP»
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AJKEHBI

OtuneH. [ omonoruueckuit pad aJIKCHOB.

Homenknarypa. CtpykrypHas
nzoMepus. [IpomelnenHoe noiayyeHue
AJIKEHOB: KPEKHUHT U IETUAPUPOBAHUE
ankaHoB. Peakuus nernnparannn
ATaHoJja, KaK JJabopaTopHbIil criocod
IIOJIy4EHHMsI 3TUJIeHa. Peakunn
MIPUCOEIUHEHHUS: TUpaTaLIHs,
TUAPOTAIOTEHUPOBAHUE,
rajJjOreHUpOBaHUE, TOJTUMEPU3ALINH.
[TpaBuno MapkoBHHKOBa. OKHUCIIEHUE
ankeHoB. KauecTBeHHbIE peakliuK Ha
HEMpeneIbHbIE YITIEBOIOPOAbI.
Jlemoncmpayuu. I'opeHne >TUIICHA.
KauyecTtBeHHbIE peakii Ha ABOMHYIO
CBsI3b: 00€CIIBEUMBAHUE FTUIICHOM
pacTBOPOB MEpMaHraHara Kajius u

OpOMHOM BOJIBI.

OnpenensaTs NPUHAAIECKHOCTD
COEMHEHMN K aJIKCHaM Ha OCHOBE
aHaJIA3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHMs aJIKEHAM 110
MEKIyHapOJHOM HOMEHKIIATYPE.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BXHEHIINX MPEACTAaBUTEIEH AJIKEHOB.
HaGmronats XUMHYECKUI SKCIEPUMEHT C
(buKCHUPOBaTh €0 PE3YIIBTATHI

Pa3nuuaTte NOHATHS «TOMOJIOT» U

«HU30MCP» AJIA AJIKCHOB
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Ankanuensl. Kayuyku

Homenknarypa. Conpspok€HHbIE JHEHBI.

byraauen-1,3, M30IIPEH. Peakmusa
JleGeneBa. Peakuuum mnpucoenuHEHUs
ankagueHoB. Kaydyku: HaTypalbHbIH,
CUHTETHUYECKHE (OyTamneHOBHIH,
U30MPEHOBBIN). BynkaHuzanus kaydyka.
Pe3una. 60HMUT.

Jlemoncmpayuu. Komnexkuus
«Kayuykny.

Jlabopamophvie onvimsi. ViccnenoBanue

CBOWCTB Kay4yyKOB

OnpenensaTs NPUHAAIECKHOCTD
COEIMHEHNH K aJKaJueHaM Ha OCHOBE
aHaJM3a COCTaBa UX MOJIEKYJI.

JlaBaTb Ha3BaHUA aJKEAUEHAM I10
MEKIyHapOJHOM HOMEHKIIATYPE.
XapakTepu3oBarb COCTAB U CBOMCTBA
BAKHEHUIIINX MPEICTABUTEICH
aJKaJICHOB.

Oco3HaBaTk 3HAYUMOCTH POJIH
OTEUYECTBEHHOIO YYEHOIO B IIOIy4YECHUU
IIEPBOI0 CUHTETUYECKOTO Kay4yyKa.
YcraHaBIMBaTh 3aBUCUMOCTD MEXKIY
CTPOEHUEM U CBOWCTBAMU IMOJIUMEPOB

Ha IPUMEpPE KaydyKa, pe3UHbI U 200HUTA

AJNKUHBI

Ob6mras XapaKTepUCTUKa
roMmoyiornueckoro  psga.  CriocoObl
o0pa3oBaHUs Ha3BaHUU AJIKMHOB.
XUMHUYECKHE  CBOMCTBAa  allcTUJICHA:

ropc€HHUC, pCaKknun IMPUCOCANHCHU A

OnpenensaTs NPUHAAICKHOCTD
COEIMHEHUHN K aJJKUHAM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYIL.
JlaBaTh Ha3BaHMS AJIKMHAM I10

MEKAYHApOIHOW HOMEHKIIAType.
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TUAPOTATIOTEeHUPOBAHUE,
rajoreHUupOBaHUE, rUApaTanus
(peaxuust KydyepoBa), — ero nomaydyeHue
U TpuUMeHeHue. BunHuixiopua u ero
MOJIMMEPHU3AIUS B MOTUXJIOPBUHMUIL
Jlemoncmpayuu. 11onyyenue aueTuieHa
peakiuei ruponan3a kapounaa KaibIusl.
I'openue anerunena. KauecrBeHHbIE
peaKuuy Ha TPOMHYIO CBSI3b:
00eCIBeUMBaHUE AllETUIICHOM
pacTBOPOB ME€pMaHraHara Kajius u

OpOMHOM BOJIBI.

XapakTepr3oBaTh COCTaB, CBOMCTBA U
PUMEHEHUE alleTUIICHA.

YcraHaBIMBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b MEK/y COCTAaBOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMU U
IIPUMEHEHUEM allCTUIICHA.

HabmronaTh XuMu4ecKkuii SKCIIEPUMEHT C
(UKCHpPOBaTh €0 pe3yJabTaThl
Pa3nnuare NOHATHS «TOMOJIOT» U

«KHU30MCEP» IJIs1 AJIKHHOB

ApeHbl

bensou, KakK IIPEICTaBUTEIb

apoMaTU4YeCKuX YIJIEBOIOPOIOB.
CrpoeHue ero MOJEKyJIbl M CBOMCTBa

bu3nYecKue W XHMMHYECKHE CBOMCTBA:

TOpEHUE, PpEeaKIUH 3aMelleHus —

raJJOrCHUpPOBAHUC, HUTpPOBAHHUC.

XapakTepu3oBaTh COCTaB, CBOMCTBA U
npuMeHeHue OeH30171a.

YcranasiauBaTh IPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXKY COCTaBOM,
CTPOCHUEM MOJIEKYJl, CBOMUCTBAMU U

pUMEHEHUuEM OeH3071a.
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[Tonyuenue u npuMeHeHne OeH307Ia.
Jlemoncmpayuu. ViccmenoBanue CBOMCTB
OCcH30J1a ¢ IOMOIIBIO OBITOBOTO

PaCTBOPUTCIIA «ConbBeHT»

Ha6JIIO,ZIaTI) XUMHYECKUU OKCIICPUMCHT C

(buKCcUpOBaTH €TO PE3YIHTAThI

[IpypoaHBIN 1 TOITYTHBIM a3kl

Cocra  mpupogHoro  rasza.  Ero
HaxoxaeHue B npupozae. [Ipeumyniectra
OPUPOJHOTO  Ta3a  KaKk  TOIUIMBA.
Xumudeckasi nepepaboTka MPUPOIHOTO
raza: Kousepcus, nuponus. CuHTe3-ra3 u
€ro MpUMEHEHHE.

[TormyTHBIE

rasbl, 150:¢ COCTaB.

[lepepaboTka moOMyTHOTO Ta3a Ha
dbpakiuu: cyxo ras, nmponaH-0yTaHoBas
CMECh, Ta30BbIM OCH3HH.
Lemoncmpayuu. Kapra none3Hbix

UcKomaeMerx PO

XapakTepu30oBaTh COCTAB U OCHOBHBIE
HaIpaBJICHUs epepadOTKU U
WCITOJIB30BAHUS IPUPOIHOTO Tasa.
CpaBHHBATh HaxX0XK/IEHUE B PUPOJE U
COCTaB IIPUPOJIHOIO U MOIYTHBIX Ia30B.
XapakTepu30BaTh COCTAB U OCHOBHBIE
HaIpaBJICHUs epepadOTKHU U

HCIIOJIB30BaHM:A IIOITYTHOI'O I'a3a

10

Hedts 1 ciocoOw eé

nepepadboTKu

CocraB Hed T U e€ nepepadboTKa:
NIepPETOHKa, KPEKUHT, pU()OPMUHT.

HedrenponykThl 1 UX moiy4eHue.

XapakTepu30oBaTh COCTaB U OCHOBHbBIE
HaIpaBJICHUs epepadOTKU HEPTH.

Paznuuate HedTsAHBIE Ppakuuu U
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[TonsiTue 06 OKTAaHOBOM YHCIIE.
XVWMHUYECKUE CTIOCOOBI TOBBITIICHUS
KauecTBa OCH3MHA.

Jlemoncmpayuu. Konnexuus «Hedts u
He(TenmpomyKThI», BUIeOhParMEeHTHl U
cnaiinbl «Ileperonka Hedgtu». Kapra

MMOJIE3HBIX UCKOITaeMbIX PD

OIMKMCHIBATh 00JIACTH MX TPUMEHCHUS.
Oco3HaBaTh HEOOXOAUMOCTh
XUMHYECKHUX CIOCOOOB ITOBBINICHUSA

KauecTBa OCH3MHA

11 KameHnHb11 yrons u ero KokcoBanne kaMEHHOro ymisi M €ro | XapakTepu30BaTh OCHOBHBIE IMPOMYKTHI
nepepaboTka IPOAYKTBI: KOKCOBBIM ra3, aMMHa4Hasl | KOKCOXUMHUYECKOTO IPOU3BO/CTBA.

BOJIa, KaMEHHOYTOJIbHAsi CMoOJIa, KOKC. | OmMChIBaTh 00JaCTH MPUMEHEHUS
["a3udukanyss KaAMEHHOTO YIJIS. KOKCOBOTO ra3za, aMMHUa4HON BOJIBI,
Llemoncmpayuu. Konnexuus KaMEHHOYTOJIbHOM CMOJIbI, KOKCA.
«KameHHBIN yrojib ¥ TPOIYKTHI €70 Oco3HaBaTh HEOOXOUMOCTD
nepepadotku». BuaeodparmenTs! u razuukanuu KaMEHHOTO YIS, KaKk
crnaiinbl «KokcoxnMmuueckoe aJbTEPHATUBBI IPUPOJHOMY Ta3y.
IIPOU3BOACTBO

12 [ToBTOpenue u o6obIIeHNE TecTupoBaHue, penieHue 3aaad u BbINOAHATH TECTHI, pelaTh 3a1a4u U

YIPAXXHEHUH 110 TEME

YIOPaXHEHUs 10 TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX
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JOCTUKEHUN B YCBOCHUU TEMBI.
KoppekrupoBars cBOM 3HAHUS B

COOTBCTCTBUH C INNIIAHUPYCMbBIM

pE3YJIBTaTOM

13 Kontponpnas pabora Ne 1 «Teopust ctpoenus oprannueckux coequHennit A.M. Bytieposa. YrneBomnopoabn»

14—28 Tema 3. Kucsiopoa- n a3orcoaep:kamniue opranndeckue coenunenns (14 )

14—15 OnHOAaTOMHBIE CIIUPTHI DyHKIMOHAIbHASA ruApoKcuiIbHas | HazplBaTh CIMPTHI IO MEKTyHApOAHON
rpymra. ['omomornueckuii psA | HOMEHKJIATYpE.

MPEACNBbHBIX OJHOATOMHBIX CIIHPTOB.
N3omepus IIOJIOKECHUSA
(¢yHKIMOHaNBHOU Tpymnmnbl. Bogoponnas

CBsI3b. XMMHUYECKHUE CBOWCTBA CIUPTOB.

AnpnernaHas rpymra. Peakius
ATEpU(PUKALUMA,  CIOXKHBIE  IPUPBL
[Ipumenenue CIIUPTOB. [eiicTBue

METUJIOBOTO W ATHUJIOBOTO CHUPTOB Ha
OpTraHu3M 4YeJIoBeKa.
Jlemoncmpayuu. OKUCICHUE CIIUPTA B

aJILJIET U,

XapakTepu3oBaTh CTPOCHHUE, CBOKCTBA,
CIoCOOBI MOJTy4YeHUs U 001acTH
MIPUMEHEHUS TIPEACTIbHBIX OTHOATOMHBIX
CIIUPTOB.

YcraHaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBA3b MEXIY COCTABOM,
CTPOCHHUEM MOJIEKYJl, CBOUCTBAMU U
MPUMEHEHUEM METaHOJIA U 3TAHOJIA.
Habnronath, caMOCTOSTENBEHO
MIPOBOJIUTH U OMUCHIBATh XUMUYECKHI1

HKCIIEPUMEHT
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Jlabopamophvie onvimoei. CpaBHEHUE

CKOPOCTHU UCITApCHUA BOABI U 3TAHOJIA.

16

MHOroaromMHsle CIUpTHI

OTWICHIJIMKONb, KaK MPEICTaBUTEIb
JIByXaTOMHBIX U DIAIEPUH, Kak
MPEACTABUTENb TPEXATOMHBIX CIHPTOB.
KauectBenHas peaxius Ha
MHOTOAaTOMHBIE CIIUPThI, UX CBOICTBA,
nojxyyeHue u npumeHnenue. [lonstue o6
aHTU(puU3ax.

Jlemoncmpayuu. KauecTBEeHHAs! peaKns
Ha MHOTOAQTOMHBIE€ CIIUPTHI.

JlabopamopHule onvimoi.

PaCTBOpI/IMOCTB IMUOeprHa B BOAC

KnaccudumupoBaTs CIUPTHI IO UX
ATOMHOCTH.

XapakTepru3oBaTh CTPOCHHE, CBOWCTBA,
CTHI0COOBI TIOTYUYCHUS B 001acTH
MIPUMEHCHUS MHOTOATOMHBIX CITHPTOB.
WneHtudummpoBath MHOTOAaTOMHBIC
CIUPTHI C TTOMOIIIbIO Ka9eCTBEHHOU
peaxIuu.

Ha0mronaTh, caMoCTOSITENEHO
TIPOBOJIUTH M OMTUCHIBATH XUMHYECKHIA

HKCIIEPUMEHT

17

denon

CrpoeHue, mnoOJlydeHHE, CBOWCTBA U
npuMeHenue (¢denona. KauecTBeHHbIE
peakiuu Ha (eHos. B3aumHoe BiusHUE
aTOMOB B MOJIEKYyJiE (peHOJIa.
Jlemoncmpayuu. 3aBUCUMOCTh

pacTBOpUMOCTH (peHosa B BOJE OT

XapaxkTepu3oBaTh CTPOCHHE, CBOCTBA,
CIIoCOOBI MOTy4YeHUs U 0071acTH
npuMeHeHus eHona.
Nnentudunmuposats GEHOI ¢ TOMOIILIO

Kau€CTBEHHBIX PEAKIIHUM.
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TemriepaTypsl. Bzaumoneiicreue denomna
¢ OpOMHOI1 BOAOH U XJIOPUIOM

xene3a(lll), kak kauecTBEHHBIC peaKIUN

Co6mronarh npasuia 0€30MacHOTO

oOparieHus ¢ GeHoIOM

18 Anbaeruapl 1 KETOHBI @opManbIeTul M aleTalblIerul, Kak | XapakTepu30BaTh CTPOCHUE, CBOMCTRA,
MPEACTABUTENH aJbJETUA0B, COCTAB UX | CIOCOOBI MOTYyUYEeHUS U 00JIacTH
MoJekyn. OyHKIIMOHabHAs puMeHeHHs hopMasbAeTuaa 1
KapOoHWIbHAs rpynmna. KadecTBeHHBIC | alleTajibaeruia.
peakuuu Ha anpaeruasl. CpoiicTBa, | UneHTHUUIIUPOBATE adbIETUIbI C
MOJTy4YEeHUE u MIPUMEHEHHE | IOMOIIBI0 KAaY€CTBEHHBIX pEaKIIUH.
dbopmanbaernga u - aneranpaeruaa. | CoononaTh mpaBuiia SKOJIOTHYECKU
Peakmuu IMOJIMKOHIEHCAIIUHA JUISL | TPaMOTHOTO U 0€301MacHOro o0parieHus
dbopmanpaeruaa. [lonarue o keToHax Ha | ¢ GOPMATBIACTHIOM.
MIPUMEPE allCTOHA.
Jlemoncmpayuu. Peakiium cepeOpsHOTO
3epKaJia ¥ CO CBEKEMOTYYCHHBIM
ruapokcuom meau(ll) mpu HarpeBanumu,
KaK KaueCTBEHHBIE PEaKIuM Ha
aJIbJECTUIbI

19 Kap6oHoBbIE KHCTOTHI l'omonornueckuit  psAx  IpenenbHbIX | XapakTepu3oBaTh CTPOCHUE, CBOMCTBA,
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OJHOO CHOBHBIX Kap60HOBI>IX KHCJIOT.

Kupnsre KUCJIOTBI. XUMUYECKUE

CBOICTBa KapOOHOBBIX KHUCJIOT.
[TonyuyeHne U MPUMEHEHUE MYPaBbUHOMN
1 YKCYCHOM KHCIIOT.

Lemoncmpayuu. O6pa3ipl MypaBbUHOM,
YKCYCHOM, MMaJJbMUTHHOBOW 1
CT€APUHOBOM KUCIIOT U UX
pacTBOPUMOCTH B BOJIE

JlabopamopHhvie onvimsl. XUMUUYECKUE

CBOMCTBA YKCYCHOM KHCJIOTBI

CIIOCOOBI MOTYYEHHS U 00IaCTH
IIPUMEHEHUS MYPAaBBUHOU U YKCYCHOU
KHCJIOT.

Paznuuate oOiiee, ocoOeHHOE U
CIMHUYHOE B CTPOCHUH M CBOMCTBAX
OpraHuYecKux (MypaBbUHOU U
YKCYCHOM) M HEOPTraHUYECKUX KHUCIIOT.
Habmronats, MpoBOIUTE, OTIMCHIBATH U
(bUKCUPOBATh PE3yIbTaThI
JIEMOHCTPAIIMOHHOTO H JIA0OPAaTOPHOTO
XUMHUYECKUX IKCIIEPUMEHTOB.
Co0mronarh mpaBuIa SKOJIOTHYECKU
IPaMOTHOTO U 0€30MacHOTO OOpalleHUs

C KapOOHOBBIMHU KHCJIIOTAMH

20-21

Crnoxxubie 2¢upsbl. JKupbl

Peakuust  srepudpukanuu.  CiaoxHble
a¢upsl. JKupbl, UX COCTaB U TUAPOIU3
(KUCIIOTHBI ¥ 1IeJIO4HOM). Mblia.
I'mppupoBanue KUpOB.

Jlemoncmpayuu. KonmeKkuus CI0KHbBIX

OmnwuceiBaTh peakluu dTepuuKaim Kak
oOpaTuMoil 0OMEHHBIN MPOLIECC MEKIY
KHUCJIOTaMU U CIIUPTaMH.
XapakTepu3oBaTh CTPOCHHE, CBOCTBA,

crocoObl MOJTy4YeHUs U 00JIacTH
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a¢upos. Komnekius sxupoB. O6pasiibl
TBEPAOTO U KUIAKOTO MBLIA.
JlabopamopHhvie onvimsi. OnpeiesiecHne

HCIIPCACIBbHOCTHU PACTUTCIIBHOI'O MacCjia

MIPUMEHEHUS KUPOB.

YcranaBnuBaTh 3aBUCUMOCTb MEXKY
(U3UYECKUMH CBOMCTBAMH JKHPOB,
COCTaBOM HX MOJIEKYJ U
MIPOUCXOXKICHHEM.

Y TIPOU3BOJICTBO TBEPIBIX KUPOB HA
OCHOBE PaCTUTEIBHBIX Macell.
Habnronats, MpoBOAUTH, ONMCHIBATh U
(bUKCUpPOBATh Pe3yJIbTAThI
JEMOHCTPALIMOHHOTO U J1a0OPATOPHOTO

XUMHNYCCKHX SKCIICPUMCHTOB

22-23

VYrieBoasl

YreBoapel. MoHOcaxapuasbl. [Iroko3a
Kak anpaerugocnupt. CopOur.
MO0OYHOKUCIIOE U CIUPTOBOE
opoxenue. DotocunTes. ucaxapuab.
Caxapo3a. [Tonucaxapuabl: Kpaxmall,
LEJUTI0NI03A.

Jlemoncmpayuu. AnbaeruiHbie

CBOMCTBA U CBOMCTBAa MHOIOATOMHBIX

Onpenensite MPUHAIIEKHOCTD
OPTraHUYECKUX COCTMHEHUN K
YITIEBOAM.

Paznnuars MOHO-, M- U TIOJIMCaXapUIbl
M0 X CIOCOOHOCTHU K TUAPOITH3Y.
[IpuBOAKUTE TPUMEPBI PEICTABUTEIEH
KQXJ0U TPYyIIIbI YITIEBOAOB.

Hao0ntonars, mpoBOAUTE, OMMMCHIBATH U
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CITUPTOB INIFOKO3bI B PEAKIUAX C
ruapokcuiom meau(ll).
Nnentudukamms kpaxmana.
JlabopamopHhvie onvimsi. 3roToBICHNE
KPaxXMaJIBHOTO KJIEHCTEpa.
Nnentudukaims kpaxmana Kak
KOMIIOHEHTA HEKOTOPBIX MPOAYKTOB

IIUTaHUs

(bUKCUpPOBaTh pe3yJIbTaThI
JIEMOHCTPAIIMOHHOTO U JIA0OPAaTOPHOTO

XUMHUUYCCKUX SKCIICPUMCHTORB

24

AMUHEBI

AmuHorpynmna. AMHUHBI TpeAeibHbIC U
apomarnueckue. AHunuH. [lomydenue
aMuHOB. Peakiys 3uHnHa. XUMUYECKUE
CBOMCTBA U MPUMEHEHHE AMHUHOB.
Jlemoncmpayuu. oprpet H. H. 3ununa.
Konnekuust aHUIIMHOBBIX KPACUTEIICH.
Jlabopamophwvie onvimsi. I3roToBICHNE

MOJIEJIEN MOJIEKYJI aMUHOB

Ornpenensite IPUHAIIEKHOCTD
OPTraHUYECKOTO COCAMHEHUS K aMUHAM
Ha OCHOBE aHaJM3a COCTaBa €ro
MOJIEKYII.

XapakTepu30BaTh CTPOEHUE, CBOMCTRA,
CIIoCOOBI MOTy4YeHUs U 0071acTH
IIPUMEHEHUS aHUJINHA.
ApryMeHTHpOBaTh YyBCTBO TOPAOCTH 32
JIOCTUKEHHUSI OTEUECTBEHHOU
OPraHUYECKOW XUMHHU.

Cobnronare npasuia 0€30MacHOTO
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06pameHH;1 C aHUJIMHOM U KpPpAaCUTCIIIMU

Ha €1ro OCHOBC

25 AMUHOKHCIIOTHI. AMMHOKHUCIIOTBI, COCTaB MX MOJEKYl U | OnpenensiTe NPUHAICHKHOCTD
CBOICTBA, Kak aM(}OTEPHBIX | OPTrAaHUUECKOTO COCTMHEHUS K
OPraHUYECKUX COEAUMHECHUHN. [JMIMH, | aMUHOKHUCIOTaM Ha OCHOBE aHAIM3a
KaK  MpEICTaBUTEIb  aMHHOKHUCIIOT. | COCTaBa UX MOJIEKYII.
[lonyyeHune mnoguMmeTuaoB peakuuedn | XapakTepu3oBaTb CBOKWCTBA
MTOJIMKOHICHCAIUH. [TousiTue O | aMUHOKHCJIOT KaK aM(OTEpHBIX
NENTUTHON CBSI3U. COCIMHEHUM.
Jlabopamophvie onvimwl. VI3rotoBnenue | Paznuuare peakiuy MoJIMKOHICHCAIIUN
MOJIEJIM MOJIEKYJIbI TJIUIIMHA U TICTITUIHBIC CBSI3U

26 benku Crpoenue mMosekyn OeKoB: IepBUYHAs, | XapaKTepu3oBaTh COCTaB, CTPOCHHE,
BTOPUYHAS U TPETUYHASL CTPYKTYPHI. CTPYKTYPY U CBOMCTBa OCJIKOB.
KauectBeHHbIe peakinu Ha OCJIKHU, UX NnentuduuupoBath OCIKU.
TUAPOJIU3, IEHATYypaLUs U OnuceiBaTh OMOJIOTOUYECKUE CBOIMCTBA
Ouosiorndeckue PyHKIIUU. OEJIKOB Ha OCHOBE MEXITPEAMETHBIX
Jlemoncmpayuu. KauecTBeHHBIE CBSI3€M XMMHH U OMOJIOTUH
peakiu Ha OeJKH.

27 [Ipaktuueckas pabora Ne 1. Nnentuduxaius opraHu4ecKux [IpoBoauTh, HAOMIONATH U OMUCHIBATH
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Nnentudukarus

OPTraHUYECKUX COCTUHEHUN

COEIMHEHUN

XUMHYECKUU OKCIICPUMCHT OJIA
MMOATBCPIKACHUA CTPOCHUA U CBOMCTB
PAa3INYIHBIX OPTaHUYCCKUX COGHHHCHHﬁ,
a TaKKC HUX I/IILCHTI/I(bI/IKaHI/II/I C

IIOMOIIBKO KAYC€CTBCHHBIX peaKuHﬁ

28 IToBTOpeHue n 0600IIeHNE TectupoBaHue, perieHre 3aaa4 1 BBIMOIHATH TECTHI, peliaTh 3a1a4u U
yIpakKHEHUH 110 TeMe yIpaKHEHHUS 110 TeMe.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX
JIOCTH)KCHHUM B YCBOCHUU TEMBI.
KoppektrupoBarh cBOM 3HAHUS B
COOTBETCTBHH C IITAHUPYEMBIM
PE3YJIETaTOM

29 KonTponbnas padora Ne2 «Kucnopoa- u a3oTcoiepxaliyue OpraHuueCcKue COeTUHEHUS

30—33 Tema 4. Opranuyeckasi xumus 4 001recTBo (5 )

30 buorexHomorus PazBuTne 6morexunonoruu. Tpu OOBICHATD, UTO TaKOE OMOTCXHOJIOTHS,

HamnpaBJIeHUs] OMOTEXHOJIOTMH: TeHHas
(MJIM TeHeTHYEeCKas) HHXKEHEPUs;
KJIETOYHAsl MHKEHEPHs; OMoIornyecKas

uH)XeHepus. [ enetnyecku

reHHasi (WJIM TeHeTh4YecKas) MH)KEeHepus,
KJIETOYHAsl MHXKEHEepHUsl, Onosiornueckas
WHXEHEPHsI, KIIOHUPOBAHUE,

MMMOOUJTN30BaHHBIE (PEPMEHTHI.

35




monupuirpoBanubie opranusmel (IMO)
Y TPaHCTECHHASI POTYKITHS.

Knonuposanne. IMMOOMIN30BaHHbBIE

XapakTepu3oBaTh POJib OMOTEXHOJIOTHH
B PELICHUU MPOJAOBOIHLCTBEHHOMN

MpOOJIEMBI U COXPAHEHUH 3[0POBbsI

(epMEHTBI U UX IPUMEHEHHUE. YeJIoBeKa
Jemoncmpayuu. BuneodpparmeHTs U
CJIaliIpl 110 OMOTEXHOJIOTHH U
UMMOOMIIN30BaHHBIM (hepMeHTaM
31 [Tonumepsr Knaccudukanus nonumepos. Knaccuduumposate  moiuMepsl 1O
M cKyccTBEHHBIE TOJIMMEPHIL: LEITYJION, | Pa3JIMYHBIM OCHOBAHMSIM.
aneTaTHbIA WENK, BUCKO3a, eutodaH. | Paznuyarh MCKyCCTBEHHBIE MNOJUMEPHI,
Lemoncmpayuu. Komnekuus KJIacCU(PUIIMPOBATH 150, 17§
noauMepoB. KoMIEeKIMsA CHHTETUYECKUX | MIUTIOCTPUPOBATh TPYNIBl  MOJUMEPOB
NOJIMMEPOB U U3/AENINI U3 HUX PUMEPAMH.
YcraHaBnuBaTh CBSI3U MEXIY
CBOMCTBaMHU MOJHUMEPOB U 00JaCTAMU
WX MPUMEHEHHUSI
32 CuHTETHYECKUE TIOTUMEPBI [Tonmumepur3anuss W NOJMKOHAECHCAUMs, | Paznmuyars MOJIMMEPU3ALIMIO 17}
KaK CHoCOOBbl MOJYYEHUs MOJMMEPOB. | MOJUKOHICHCALIHIO.

Cunretnueckue kayuyku. llommctupodn,

[IpuBonUTH MpUMEPHl 3THX CIOCOOOB
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TeQJIOH ¥ TMOJUBHHWIXJIOPHI, Kak
MPEACTABUTEINHN MJIaCTMAcC.
CunTeTMyecKkue  BOJIOKHA:  KallpoH,
HaWJIOH, KeBJIap, JJaBCaH.
Jemoncmpayuu. Komnekuus
CUHTETUUYECKUX ITOJIMMEPOB: IIACTMACC

H BOJIOKOH U I/IBI[GJ'IHﬁ U3 HUX

IMOJIY4YCHUSA ITIOJIUMCPOB.
OnuceiBaTh CHUHTETUUYECKHE Kay4yKH,
IJ1aCTMacChbl 1 BOJIOKHA Ha OCHOBEC CBA3U

CBOMCTBA — IMIPUMCHCHHC

33 [TpakTuueckast padota Ne 2 Pacrnio3znaBanue riactmacc 1 BOJIOKOH [IpoBonuTh, HAONIONATH U OMNKCHIBATH
XUMUYECKUM AKCIIEPUMEHT LTSI
UCHTU(UKAINY TIACTMACC U BOJIOKOH C
MTOMOIIBI0 KAYE€CTBEHHBIX PEaKITUi

34 IToBTOpenne u 0600menue kypca. IlogBenenue uToroB yuedoHoro rojaa.

35 Pe3epBHOe Bpemsi
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IIpumepHoe TemaTu4yecKoe IIaHupoBanue Kypca 11 kiacca 6a30Boro ypoBHsi

(1 4 B HEOEMIO, Beero 35 4, 3 HUX | 4 pe3epBHOE BpeMsi)

XapaKTepI/ICTI/IKa OCHOBHBIX BHJ1OB

Howepa Tema ypoxka OcHOBHOE cojiep>KaHuE ypoKa NEATEeIbHOCTH O0yJaronuxcs (Ha
YPOKOB I1/TI
YpOBHE yUEOHBIX JICHCTBUIA)
1—9 Tema 1. Ctpoenue BemrectB (9 1)
1 OCHOBHBIE CBEICHUS O CrtpoeHue aroma: cocTaB sifjpa (HyKJIOHbBI) | ApryMEHTUPOBATh CI0KHOE CTPOCHUE
CTPOEHUHU aToma U 3JIeKTpoHHAas oOosouka. [Tonarue 06 aToMa KaK CUCTEMBbI, COCTOSIIEN U3
u3zoronax. [lonsTue o XumMuyeckom siipa U AIEKTPOHHOM 000I0UYKH.
AJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C XapaxkTepu3oBaTh YPOBHU CTPOCHUS
OJTMHAKOBBIM 3aPsIOM SIIpa. BEILIECTBA.
Lemoncmpayuu. IloptpeTsl OnuckIBaTh YCTPOMCTBO U paboTy
9. Pesepdopna, H. bopa. bonbiroro agpoHHOro KOJLIauaepa

BuneodparmenTst u cnaitapl «bosnbIoit
aJIPOHHBIN KOJUIAUEP», « YPOBHU

CTpOCHH:A BCIICCTBA»
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ITepuonauueckas cucteMa
XAMHYECKHUX 3JICMECHTOB
J1. 1. MeHpeneeBa B CBETE

YUCHHUA O CTPOCHHUH aTOMaA

DU3NYECKU CMBICI MPUHATON B TaOJIUIIE
1. . MeHpeneeBa  CUMBOJIMKM:
MOPSIIKOBOTO HOMEpA 3JIEMEHTa, HOMEpa
nepuoga u HoMmepa rpymmnsl. [IoHsATHE 0
BaJICHTHBIX 3JIeKTpoHaX. OtoOpaxkeHue
CTPOCHHUS AIIEKTPOHHBIX 00oJ04eK
aTOMOB ~ XMMHYECKMX  JJIEMEHTOB C
MIOMOILIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-
rpadguueckux GopMmyi.

OObscHenue 3aKOHOMEPHOCTEN
U3MEHEHMSI  CBOMCTB  3JIEMEHTOB B
nepuogax M TIpylnax NepUOAUYECKON
CUCTEMBI, Kak CJIEJICTBHE ux
JIEKTPOHHOTO CTPOEHHUSA. OJIEKTPOHHBIE
CEeMEeNCTBa XUMUYECKHUX AJIEMEHTOB.
Lemoncmpayuu. Paznuunbie GopMbl
[Ieproanyeckoil CHCTEMBI XUMUYECKHUX
anemeHnToB /1. 1. Menneneesa. [loptper

J1. 1. Menaeneena.

OnuceIBaTh CTPOEHUEM aToMa
XUMHUYECKOI'0 3JIEMEHTA Ha OCHOBE €I0
MIOJIOKEHUS B IEPUOIMYECKOM CHCTEME
. . Menneneena.

3anuchIBaTh JIEKTPOHHBIEC U
ANEKTPOHHO-Tpaduueckre GopMyIbl
XUMHUYECKHUX 3JIEMEHTOB.

OnpenensaTe OTHONIEHUE XUMHUYECKOTO
3JIEMEHTA K ONPEACIEHHOMY

ANEKTPOHHOMY CEMENCTBY
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JlabopamopHwie onvimul.
MonenvupoBaHue MOCTPOCHUS
IIeproan4eckon CUCTEMBI € ITOMOIIBIO

KapTOUCK

Cpasuenue Ilepuonnueckoro
3aKOHa U TEOPUU XUMUYECKOTO
cTpoeHust Ha puitocodckoit

OCHOBC

Hp CAIIOCBUIKHU OTKPBITHA

[leppuopnueckoro 3akoHa U TEOPUH
XHMHUYECKOTO CTPOCHHMSI OPTraHMYECKUX
COEAMHEHUN; POJb JUYHOCTU B HUCTOPUH
XHUMWH; 3HAUYCHUE MPaKTUKHU B
CTAHOBJICHUM W PAa3BUTHH XUMHUYECKHUX
TEOPUH.

Jlemoncmpayuu. Ioprpetsr 1. U.

Menpeneesa u A. M. bytneposa

[IpencraBiaTh pa3BUTHE HAYUHBIX
TEOPUI 110 CIUPAJIA HA OCHOBE TPEX
dopmynupoBok Ilepuoanueckoro 3akoHa
Y OCHOBHBIX HalpaBICHUNA Pa3BUTHS
TEOPUU CTPOCHUSI (XUMHUECKOTO,
AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh pPOJib MPAKTUKHU B
CTAHOBJICHUM U PA3BUTUHU XMMHUYECKON
TEOPUHU.

ApryMeHTHpOoBaTh 4yBCTBO FOPAOCTH 32
JOCTH>KEHMSI OT€YECTBEHHON XUMHH U

BKJIAJl POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonnas xumuueckas CBI3b U

MOHHBIC KPUCTAJLNIMYCCKHUC

KatuoHnbl W aHHMOHBI: UX 3apgaabl U

KJIacCU(pUKaAMs 110 COCTaBy Ha IPOCThIE

XapakTepu30BaTh HOHHYIO CBSI3b KaK

CBSI3b MEXI1y HOHAMU, 00pa3yOIIMMHUCS
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PEIIETKU

u cnoxneie. [IpencraBurenn. Ilonsarue
00 MOHHOW XMMHYECKOUW CBA3U. MoHHag
KpHUCTaIn4ecKas peLIETKa 51

buzndyeckue CBOMCTBA BEIIIECTB,
00yCIIOBICHHBIC STUM CTPOCHHUEM.
Jlemoncmpayuu. Moaeiab HOHHOU
KPUCTAJUIMYECKON PEIIETKU HAa ITPUMEPE
xjopuaa HaTpusa. MuHepalibl ¢ 3TUM
TUIIOM KPUCTAJUINYECKON PEIIETKOM:

KaJIbIIMT, I'aJIUT.

B pe3ysbTare OTJaud Wiu npuéma
ANIEKTPOHOB aTOMaMH WJIH TpyniaMu
aTOMOB.

OHpGI[CJ'IiITB IMPUHAAJIC)KHOCTb HOHOB K

TOM WJIM MHOM TPyIIE HA OCHOBAHUM UX

3apsaaa U COCTaBa.

XapaktepusoBaTh (HU3HMUECKHE CBONCTBA

BCIIICCTB C HOHHOM CBSI3BI0, KaK
(GYHKIHIO BHJIa XUMHYECKOM CBS3U U

THIIA KPUCTAJUIMYECKON PEMIETKA

KoBanienTHag XxumMuueckas
CBS3b. ATOMHBIE U
MOJIEKYJISIPHbBIC

KPUCTAJUINYECKUE PELIETKU

Ilousatue 0 KOBAJICHTHOM CBSI3U.
DIEKTPOOTPUIIATEIILHOCTD, HEMOISPHAS U
KOBAJICHTHBIE

IoJIApHas CBA3U.

Kparnocts KOBAJICHTHOM CBS3HU.
MexaHu3Mbl 00pa30BaHUSl KOBaJECHTHBIX
CBSI3EU: OOMEHHBIHN u JIOHOPHO-
akuenTopHbeld. [lomsipHOCTE MONIEKYIIBI,
KaK CIIEJCTBHE TOJSIPHOCTH CBSI3U W

reoMeTpuu MoJiekyibl. Kpucramnmmyeckue

OnuchIBaTh KOBAJIGHTHYIO CBS3h, KaK
pe3ysIbTaT 00pa3oBaHUs OOITUX
AIIEKTPOHHBIX TAp WK KaK Pe3yIbTar
NEPEKPHIBAHUS DJIEKTPOHHBIX
opOuTaeH.

KiaccuduimpoBarb KOBaJIeHTHbBIC
cBsi3u o DO, KPaTHOCTHU U CIIOCOOY
NIEPEKPBIBAHKS DJICKTPOHHBIX

opOuTaei.
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pemE€TKM € 3TUM  TUIOM  CBS3M:
MOJIEKYJISIpDHBIE U aTOMHbIE. DU3NYECKHe
CBOWCTBAa  BEIIECTB, OOYCIOBJIECHHBIE
TUIIOM KPUCTANINYECKUX PEIIETOK.
Jlemoncmpayuu. Monenu MONEKYJIIPHOU
KPUCTAJUIMYECKON PEIIETKU HAa IPUMEPE
«CYXOTO0 JIbJIa» WIHA HOJ1a U aTOMHOMI
KPUCTAJUTMYECKOW PEIIETKU Ha PUMEPE
anmMasa, rpadura win kBapua. Mojenb

MOJIIPHOTO 00bEMa rasza

XapaxkTepu3oBaTh (PU3NUECKHUE CBOMCTBA
BEIIECTB C KOBAJICHTHOM CBS3bI0, KaK
(YHKITHIO KOBAJICHTHOM CBSI3W U TUTIA

KPUCTAJUIMYECKON PELIETKU

Merammnueckas XuMuueckas

CBA3b

IloHsATHE O METAUIUMUYECKOU CBI3H WU

METaJUTNYECKUX KPUCTAJTINYECKUX
pelETKax. dusznyeckue CBOICTBA
METaJIOB Ha OCHOBE 150,

KPUCTAJINYECKOTO CTPOCHMUSL.
[IpumeHeHne MeETaIoB Ha OCHOBE MX
CBOMCTB. YUEPHBIC U IIBETHHIC CILIABHI.
Jlemoncmpayuu. Monenu

KpUCTAJNIMYCCKUX pCHIéTOK MCTAaJIJIOB.

XapakTepu30BaTh METALTUYECKYIO
CBsI3b KaK CBSI3b MEXK]ly HOH-aTOMaMH B
MeTaJlJlaX U CIjIaBax MOCPEICTBOM
0000111eCTBIIEHHBIX BaJI€HTHBIX
AJICKTPOHOB.

OOBACHATH SAUHYIO TPUPOTY
XUMHUYECKHUX CBSI3CH.

XapaktepuzoBaTh (PU3HMUECKHE CBOMCTBA

METaJIJIOB, KaK (DyHKIIHIO
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JlabopamopHwie onvimul.
Koncrpyuposanue monenu

METAJUITNYECKON XMUMUUYECKOU CBI3U

METAJJIMYECKOM CBSI3U U METALINYCCKOM

KPUCTAJUINYECKOU PEIIETKU

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

MexmoneKkyisipHas 1
BHYTPHUMOJIEKYJISIpHAs BOJIOPOJHBIE
CBSA3M. 3HAUEHHE  MEKMOJIEKYISIPHBIX
BOJIOPOAHBIX CBA3EH B IPUPOJAE U KU3HU
YeJoBeKa.

Jlemoncmpayuu. BuneodparMeHTsl U
cnaiinbl «CTpyKTyphl O€nKay.
JlabopamopHhvie onvimei. Jlenatypanus

oeska

XapakTepu30BaTh BOJIOPOIAHYIO CBS3b
KaK 0COOBII THII XUMHUYECKOH CBSI3U.
Paznuuarh MEXMOJIEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIC
CBSI3M.

PackpbiBaTh poJib BOJIOPOJIHBIX CBSI3EH B
OpraHu3aluyl MOJIEKYJl OMOMOJIMMEPOB,
— 0enxoB u JIHK, — Ha ocHOBE

MEXKIIPEIMETHBIX CBsA3EH ¢ Onosoruei

[Tonumepsr

[lonyuyeHne  mOIUMEpPOB  PEAKIUSMHU
NOJIMMEPU3ALMM U MOJUKOHIECHCALINH.
Baxueimue npenctaBuTeNy macTMace 1
BOJIOKOH, HX IIOJIyYCHUE, CBOMCTBA U
IIPUMEHEHHUE. [TonsiTue 0
HEOPraHMYECKHX MOJUMEpax U  HX

IMpECACTAaBHUTCIIN.

XapakTepu30BaTh NOJIUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUSI.
Paznuyars peakuuu noaMuMepus3aluu u
MTOJIMKOHICHCAITUH.

OnuceiBaTh BaXKHEUIINE MPEACTABUTENH
MJJaCTMACC U BOJIOKOH U Ha3bIBaTh

00J1aCTH X TPUMEHEHUS.
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Jlemoncmpayuu. Koinekuuu
«ITmactmacce», «Bonoknay. O6Gpasiibl
HEOPraHNYECKUX MOJIMMEPOB — BEIIECTB

aTOMHOM CTPYKTYpBI

YcraHaBiIUBaTh €AUHCTBO OPTaHUYECKOU
Y HEOPraHMYE€CKOM XMMUU Ha MMPUMEpE

HCOPIraHNM4YCCKUX IOJUMCPOB

JlucnepcHbIe CHCTEMBI

[TonssTue o  gucnepcHoi  dasze w

JTUCTIIEPCUOHHOW  cpene.  ArperarHoe
COCTOSIHHME pa3Mep dYacTull (as3bl, Kak
OCHOBA JIJIsI KJIacCU(UKAIIUN AUCTIEPCHBIX
CHUCTEM. DMYJIbCHUH, CYCIICH3UH, a3PO30JI1
— rpynnbl rpyOOAUCHIEPCHBIX CUCTEM, UX
NPEACTAaBUTENIU. 30JIM U Teld — TPYMIIbI
TOHKOJUCIIEPCHBIX CHCTEM, Hx
npeactaBurenu. [loHsTue o cuHepesuce u
KOAryJIsIINH.

Jlemoncmpayuu. Konnekiuu o6pa3iion
Pa3JIMYHBIX AUCTIEPCHBIX CUCTEM.
Cunepesuc 1 Koarymsius
JlabopamopHvie  onvimeoi.

ITonyuenue

KOJUIOUJTHOTO pacTBOpa KypUHOTO Oelka,

XapakTepu30BaTh Pa3IMYHbIC THITBI
JIMCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JTUCIIEPCHON
¢a3pl U TUCTIEPCUOHHON CpeIbl.
PackprIBaTh pojib pa3IUyHbBIX THIIOB
JTUCTIEPCHBIX CHCTEM B JKH3HHU TIPHPOJIBI
1 o01IIeCTBa.

[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH

XUMHYECKUH OKCIICPUMCHT
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UCCJIEIOBAHUE €TI0 CBOWCTB C IMOMOIIBIO
Ja3epHOM YKa3KH M IPOBEACHHUE €ro
neHarypauuu. I[lomyueHune  smynbcuu
PACTUTENBHOTO Macjia U HaOJIoJeHUE 3a
e€ paccnoenuem. I[lomydyeHue cycneH3uu
«U3BECTKOBOTO MOJIOKa» W HaOIIOACHUE

3a e€é cequMEHTAaIEN

10—21

Tema 2. XuMu4eckune peakiuuu

(12 v)

10—11

KJ'IaCCI/I(l)I/IKaI_II/IH XUMHUYCCKHUX

peakuuii

Annotponu3anus U HU30MEPHU3ALUs, Kak
peakuuu  0e3  W3MEHEHHs  CcOoCTaBa
BEIICCTB. AJJIOTPONUA U €€ NPUYHUHBI.
Knaccudukanus peakiuii 1o pa3inyHbIM
OCHOBaHMSIM: MO YHUCIY M COCTaBy
peareHToB M MPOAYKTOB, Mo ¢aze, Mo
UCIIOJIb30BAaHUIO  KaTaJn3aTtopa  WIH
depmenTa, 10 TemwIOBOMY A(hdexTy.

TepmoxumMUUyeCKHe YpaBHEHUS PEAKLIUM.

OnpenensaTs NPUHAAIEKHOCTh
XUMHYECKOU PEaKIUU K TOMY WU
WHOMY THUITy HA OCHOBaHUH I10
Pa3JIMYHBIX IPU3HAKOB.

OTtpaxxaTb Ha MUCbME TEIIIOBOM 3pPexT
XMMHUYECKUX PEAKIUAN C TTOMOIIBIO
TEPMOXUMHUYECKUX YPABHCHUM.
[ToaTBepxkaaTh KOJTUYECTBEHHYIO
XapaKTEPUCTUKY JK30- U
JHJIOTEPMUUYECKUX pEAKIMU pacuéTamu

10 TCPMOXHUMHUYCCKUM YPAaBHCHUAM.
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Jlemoncmpayuu. PacTBOpeHHE CEpHOUN
KUCJIOTBl 1 aMMHUAYHOU CEJIUTPHI U
(dbuKcanyst TETUIOBBIX SABICHUMN JJIST STUX

IMpOoLCCCOB

12

CKOpOCTB XUMHUYCCKHUX

peakuuii

(DaKTOpI)I, OT KOTOPBIX 3aBHCHT CKOPOCTb

XUMHUYCCKHUX peaKHHﬁl IIpupoaa

pearupyonmx BEHNIECTB, TEMIEparypa,

IJI01Ab 150, COIIPUKOCHOBEHHUS
pearupyronmx BEIIIECTB, 170,
KOHLICHTpauus, MIPUCYTCTBUE

karanu3aropa. llonsatme o Karamuse.
DepMEHTHI, KaK OHOJIOTHYECKHE
KaTaJau3aTophl. WHruburopsl, KaK
«AHTOHUMBD)  KaTaJlu3aTopoB M  HX
3HAYECHUE.

Jlemoncmpayuu. BzaumonencTBust
pPacTBOPOB COJISTHOM, CEPHOU U YKCYCHOM

KUCJIOT OJMHAKOBOM KOHILIEHTPAIUH C

YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOU PEaKLUU OT IIPUPOLBI
pearupyronmx BeUeCTB, UX
KOHLEHTPALUH, TEMIIEPATYPBI U
IJIOIIA/IA UX CONTPUKOCHOBEHHS.
PackpbiBaTh poJib KaTanM3aToOpoOB KaK
(aKkTOpPOB YBEIMUEHUSI CKOPOCTH
XUMHYECKOW PEAKIINH U PacCMaTpUBATh
UHTUOUTOPBI KaK «@HTOHUMBD)
KaTaJIn3aToOpOB.

Xapakrepu3oBaTh (EepMEHTHI Kak
OMOJIOrMYeCcKHe KaTaau3aTopbl
0eJIKOBOM MPUPOJIBI U PACKPBIBATH UX

POJIb B IPOTEKaAaHUU OMOXUMHYECKHUX
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OJIMHAKOBBIMH KyCOYKaMu (TpaHyIaMHu)
LMHKA U B3aUMOJIEUCTBHE OJMHAKOBBIX
KyCOYKOB Pa3HbIX METAJUIOB (MarHus,
IIMHKAa, ’eJie3a) C pAaCTBOPOM COJISTHOM
KHCJIOTBI, KaK IPUMEP 3aBUCUMOCTH
CKOPOCTH XMMHYECKUX PEAKIUI OT
IpUpOABI BellecTB. B3aumonencrue
pPacTBOPOB THOCYIb(aTa HATPUS
KOHIEHTPALUHA U TEMIIEPATYPHI C
pacTBOPOM CEPHOM KUCIIOTHI.
MonenpoBaHue «KHUIALIETO CIOS».
I'ereporeHHblIii KaTaau3 Ha MPUMEPE
Pa3IoKEHUs EPOKCHUIa BOAOPOA B

IMPpUCYTCTBHUU JUOKCHAA MapraHiia.

JlabopamopHhvie onvimsi. Icnonb3oBaHue

HEOPraHUYECKHUX KaTaau3aTopoB (coneil

KeJe3a, HoAuIa Kajius) U MPUPOTHBIX

00BEKTOB, COAEPKAIINX KaTayia3y (ChIpoe

MSICO, KapTO(eh) ISl Pa3I0KESHUS

peakinii Ha OCHOBE MEXKIIPEIMETHBIX
CBS3€EU C OMOJIOTHEN.
[TpoBoanTh, HAOMFONATH W OTIMCHIBATH

XMUMHUYECKUUN OKCIICPUMCHT
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MEPOKCH A BOJOPOIa

13

O06paTuMOCTh XUMUYECKHUX
peakuuil. XuMU4eCKOe
pPaBHOBECHE U CITOCOOBI €T0

CMCIICHUA

Knaccubukaius XAMHYECKHX pPEaKIUid
0 MPHU3HAKY MX HampasicHus. IloHsTHE
00 0OpaTUMBIX PEAKIUIX M XHUMHUYCCKOM
paBHoBecuu. Ilpunnun Jle-lllatense u
CIOCOObI  CMEIICHUS  XHMHYECKOTO
paBHOBecusi.  OOmas XapaKTepHUCTHKA
peaKiiii CHMHTE30B aMMHaKa H OKCHIa
ceppi(Vl) u paccMOTpeHHME — YCIOBHIA
CMEIIICHHSI ux paBHOBECHS Ha
POM3BOJCTBE.

Hemoncmpayuu. CMelieHre paBHOBECHUS
B cucreme Fe** + 3CNS™ > Fe(CNS);
Jlabopamopnvie onvimei. VImnrocTparius
npaBuiia beproiie Ha IpaKTHKE —
IPOBEICHIE PEAKIIMIA ¢ 00Opa30BaHUEM

ocaJKa, ra3da u BOAbI

OnuceIBaTh COCTOSHUS XUMHUYECKOTO
paBHOBECHUSI U Mpeiyiararb CocoObI €ro
CMEIILICHHS B HEOOXOIMMYIO CTOPOHY Ha
OCHOBE aHAJIN3a XapaKTEPUCTUKH
peakuuu u npuHnuna Jle-Ilarense.
[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

14—15

I'moponus

OOpatuMbIil 1 HEOOPATUMBII TUAPOITHU3BI.

OnpenensTe TAN THAPOIU3a COJIM Ha
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I'mpponus conerr m ero tumsbl. ['naposans
OPraHUYECKUX COCAUHEHUNA B JKHUBBIX
OpraHM3MOB, Kak OCHOBa OOMeEHa
BemecTB. [loHsTHE 00 »HEpPreTHYEeCKOM
oOMeHEe B KIJIETKE U POJU TUIPOJM3a B
HEM.

JlabopamopHvie onvimel. VictibiTanue
WHJIUKATOPaMH CPEZIbl PACTBOPOB COJIEH

Pa3JINYHbIX THUIIOB.

OCHOBE aHaJIN3a €€ COCTaBa.
Kiaccudumuposats ruaponus comnei

M0 KaTUOHY U AaHUOHY.
XapakTepu30BaTh POJib TUAPOIU3A
OpraHUYeCKUX COCAUHEHUM, KaK
XUMUYECKOM OCHOBBI OOMEHA BEIIECTB U
SHEPIruU B KUBBIX OpraHU3Max.
[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XUMHUYECKUMN OKCIICPUMCHT

16

OKHUCIIUTETBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUHU

Crenenp OKHUCIEHUA U €€ ONpPENEIICHHE
nmo  Qopmyram  OpraHMYecKUX  H
HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI U
BEILECTBA, KaK OKHUCIIATEIN "
BoccraHoButenu. [lonsatue o mponeccax
OKHCJICHHS " BOCCTaHOBJICHUSI.
CocraBiieHHE ypaBHEHUN XWMHYECKHUX
peakuuMid Ha OCHOBE  DJIEKTPOHHOTO

OaJtanca.

OnpenensaTe OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUN KaK
MPOLECCHI C UBMEHEHUEM CTENCHEHN
OKHCJICHHS DJICMEHTOB BEIIICCTB,
Y4aCTBYIOIIUX B PEaKIIUH.

Pa3znanuares okuciauTenb u
BOCCTAHOBUTEJb, MPOIIECCHl OKUCIICHUS
1 BOCCTAHOBJICHUS.

Cocrapnate ypaBHeHust OBP Ha ocHOBe
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Jlemoncmpayuu. B3auMoIeiCTBUE [IUHKA
C COJITHOM KHCIIOTOW U HUTPATOM
cepebpa.

JlabopamopHvie onvimel. OKUCIUTENBHO-
BOCCTAaHOBUTEIIbHAS PEAKLIMS U peaKIHs
oOMeHa Ha IIpuUMepe B3auMOICUCTBUS
pactBopoB cyibdara meau(ll) c xenezom

" PaCcTBOPOM HICIIOYH.

AIIEKTPOHHOTO OanaHca.
[IpoBoauTh, HAOMIOAATH U OMUCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

17-18

DIIEKTPOJIN3 PACILIABOB U
pactBOpOB. [IpakTHueckoe

IMPUMCHCHHC DJICKTPOJIN3a

XapakTepucTUKa  DJCKTPONM3a,  Kak
OKHCIIUTEIHHO-BOCCTAHOBUTEIHHOTO

npouecca. OcoOEHHOCTH 3JIEKTPONIN3a,
POTEKAIOIIETO B pacTBopax
AIIEKTPOJIUTOB. [IpakTrueckoe
IPUMEHEHUE DIIEKTPOJIN3a. TOJNyYCHHE
raJIOTeHOB, BOZIOPO/A, KHCIIOpO/a,
MICJIOYHBIX METAJUIOB W IIeNioueH, a
TaKKe ATFOMUHUS AIIEKTPOITU3OM

pacmyiaBoB M PacTBOPOB  COEAMHEHHI

OnuceIBaTh 3IEKTPOIU3 Kak
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIN
pouecc.

Pasznuuare 351eKTposn3 pacIiaBoB U
BOJIHBIX PaCTBOPOB.
XapaxkTepu30BaTh MPAKTUIECKOE
3HAYEHUE ICKTPOJIN3a Ha IpUMeEpe
IIOJIyYEHUsI AKTUBHBIX METAJIJIOB U
HEMETAJUIOB, a TAKXKe

TaJIbBAHOIIJIACTUKH, I'aJIbBAHOCTCT U,
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9THUX OJICMCHTOB. [lonsiTue 0)

rajbBaHOIUIACTUKE, rajgbBaHOCTETHH,
pabuHUPOBAHUH 1IBETHBIX METAJIOB.
Lemoncmpayuu. KonctpynpoBaHue
MojienH AnekTponusépa. Buneopparment

C HpOMBIIHJIGHHOﬁ YCTAaHOBKH IJIA

IMOJIYYCHHA A TFOMHUHHA

pa(i)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIIIOB

19 [TpakTudeckas padora Ne 1. Perrenne axcriepuMeHTanbHBIX 3a7a4 1o | [ImanupoBaTh, IPOBOAUTH HAOIIONAATh U
Peliienne SKCIEpUMEHTAIBHBIX | TEME « XMMHYECKAsl PEAKIIHSI» ONUCHIBATh XUMUUYECKUU SKCTIEPUMEHT C
3aja4d 1o TeMe « XuMHudecKas COOJTIOZIEHUEM MPABUI TEXHUKHU
peaKIus 0€3011acHOCTH

20 IToBTOpeHue n 06001IEeHNE TectupoBanue, penieHue 3aaa4d u BrInonHATh TECTHI, peniaTh 3a1a4u U

M3YYEHHOTO

YIPaXHEHNUN 110 TEME

YIPaXHEHUSA 10 TEME.
[IpoBOAHTH OLICHKY COOCTBEHHBIX
JTOCTH)XKEHUI B YCBOCHUU TEMBI.
KoppextupoBaTth cBOU 3HaHUS B
COOTBETCTBHHM C TIJIAHUPYEMBIM

pe3yabTaToM
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21

KonTtponbHas padora Ne 1 «Ctpoenue BelecTBa. XUMHUUYECKasi peaKkIus»

22—30 Tema 3. BemecTBa u ux cBoiicTBa (9 1)

22,23 Mertanbl ®dusznyeckre CBOMCTBA METAUIOB, Kak | XapaKTepu30BaTh buzndeckue u
byHKIMS  UX  CcTpoeHMs.  JledeHue | XUMHYECKUE CBOMCTBA METAJIOB Kak
METAJIJIOB HA TPYIITHI B TEXHUKE M XUMHH. | QYHKIIMIO CTPOCHUS WX aTOMOB |
XUMHAYECKUE CBOMCTBA METAUIOB M | KPUCTAJJIOB HA OCHOBE IPEICTABICHUM
ANMEKTPOXUMHYECCKHN psaa  HanpspkeHuil. | 00 OBP um monmokeHuss MeTalioB B
[TonsiTue 0 METAJUIOTEPMUU | STEKTPOXUMHUYECKOM PSITy HAIPSKECHUM.
(UTFOMUHOTEPMUH, MarHUEeTepMUH 1 Jip.). | HabmronaTh u onmuchIBaTh XMMUYECKUT
Jlemoncmpayuu. KoJlmeKuus MeTaioB. SKCIIEPUMEHT
B3anmonelicTBue KOHUEHTPUPOBAHHOM
A30THOM KHCJIOTHI C M€JIbI0. Bemblika
TepMUTHOU cMmecu. [lopTper
H. H. bekerosa

24 Hemeramnel. biaropoassie Hemerannel kak okucnutenu. Hemeramnsl | OnuchiBaTh 0COOSHHOCTH MOJI0KEHUS

rasbl Kak BOCCTAHOBUTEJIH. Psin | nemeramios B [lepuoanueckoit Tadnuie

AJIEKTPOOTPULIATEIILHOCTH. Uneptasie | 1. . MenneneeBa, CTpoeHHE UX

WK OJ1aropoIHbIE Ta3bl.

Jlemoncmpayuu. Kolnekuus HEMETaJJIOB.

dTOMOB N KpHUCTAJLJIOB.

CpaBHUBATH CIMIOCOOHOCTH K
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Bcenbimmka u€pHoro nopoxa. BeitecHeHne
raJOreHOB U3 UX PACTBOPOB JIPYTUMHU

rajorcHamMu

AJUTOTPOIIUU C METAJIJIAMH.
XapakTepu3oBaTh OOITNE XUMHICCKUE
cBorcTBa HEMeTaJuIoB B cBeTe OBP 1 ux
MOJIOKEHUSI HEMETAJUIOB B PSY
ANEKTPOOTPULIATEITILHOCTH.

HaOmronaTh ¥ onmuchbIBaTh XUMUYECKHI

OKCIICPUMCHT

25

Kucnornr HCOPIraHN4YCCKUC U

OpPraHUYCCKHUC

Kucnorer ¢ TOYKM 3peHHs aTOMHO-
MOJIEKYJIIpHOTO  yueHus. Kwucnorel ¢
TOYKH 3pEHHUS TEOpUU
ANEKTPOJINTHYECKOM JTCCOLNALINH.
Kucmorel ¢ TOuknM 3peHUs IPOTOHHOM
Teopun. OOIIKME XMMHYECKHE CBOMCTBA
kucnot. Kimaccudukanus KUcior.
JlabopamopHnuwiii onvim. ViccnenoBanue
KOHUEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

Y YKCYCHOM KHCJIOT KaleJIbHbIM METOIOM

npy UX pa3z0aBIeHUU BOJOM.

CoOTHOCUTH NpeACTABUTENECH
OpraHUYEeCKUX U HEOPTraHUYECKUX
KHCJIOT C COOTBETCTBYIOLIEH
KJIaCCU(DUKATMOHHON TPYTIIOMN.
OnuceIBaTh 00IME CBOMCTBA
OpraHUYeCKUX U HEOPTaHUYECKUX
KUCI0T B cBeTe TOJl 1 ¢ mo3unuu
OKHUCJICHUS-BOCCTAHOBJICHUS KaTHOHA
BOJIOPO/Ia UJIM aHUOHA KUCJIOTHOTO
ocCTarka.

OnpenensiTb 0COOEHHOCTH XUMUYECKUX

CBOWCTB a30THOM, KOHLIECHTPUPOBAHHOU
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CEpHOM U MyPaBbUHOM KHUCIIOT.
[TpoBoauTh, HAOMIOAATE U OOBICHATH
pe3ynbTaThbl IPOBEAEHHOTO

XUMHUYCCKOI'O OKCIICPUMCHTA

26

OcHOBaHUsI HEOPraHUYECKUE U

OPraHUYCCKHUC

OcHOBaHMSI C TOYKM 3pEHUSI aTOMHO-
MOJIEKYJSIpHOTO yueHHs. OCHOBaHHS C
TOYKHU 3pEHHUs TEOpUU
ANEKTPOJIUTHUECKOM JUCCOLIAALINH.
OcHOBaHMSI C TOYKH 3PEHHUSI MPOTOHHOMU
teopuu. Krnaccudukanuss 0oCHOBaHUIA.
XHWMHUYECKHE CBOMCTBA OPraHUYECKUX M
HEOPTraHWYECKUX OCHOBAaHUMU.
Jlemoncmpayuu. Konnekuus 1menoyen u
aMHHOB. B3aumozencrBue napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHON
KHUCJIOTBI 1 aMMHUaKa («JIbIM 03 OTHs»).
[TonyueHne ammuaka U U3y4eHUE €ro
CBOMCTB.

JlabopamopHhvie onvimoi. [lonyduenue

OnuchiBaTh HEOPraHUYECKHUE OCHOBAHUS
B cBete TO/I.

XapakTepu3oBaTh CBOMCTBA
OPTaHUYECKUX U HEOPTAHUYECKUX
OCCKIIOPOIHBIX OCHOBAaHUM B

CBETE MPOTOHHOW TEOPHHU.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH

XAMHWYECKUN SKCIIEPUMEHT
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HCPACTBOPUMOTI'O THAPOKCHU A U €TO

B3aWMOJICHICTBUE C KUCJIOTOM

27 AMoTepHbIe coeMHEHUs Heoprannueckue ampoTtepHbie XapakTepu3oBaTh OPraHU4ECKUE U
HEOPTraHUYECKHE U COEAMHEHUS: OKCUIbI U TUAPOKCUIBL, — HEOpraHu4eckre aMm(poTepHbIe
OpraHUYECKHUe X CBOWMCTBA U MOJIyYCHHE. COEMHEHNs KaK BEIIECTBA C

AMdoTepHbIe OpraHUYECKUE COCTUHEHUS | IBOUCTBEHHON (DYHKIIMEH KUCIOTHO-
Ha IpuMepe aMUHOKUCTOT. [lenTuasl u OCHOBHBIX CBOMCTB.

MENTUIHASA CBS3b. AprymMeHTUpOBaTh CBOMCTBA
Jlemoncmpayuu. Paznuunsie cirydan AMUHOKHUCIIOT KaK aM(pOTEPHBIX
B3aUMO/ICVICTBHS PACTBOPOB COJIEH OPTaHUYECKUX COCTMHEHHUIM.
AIIFOMUHUS CO LIEJIOYBIO. PackpsiBaTh Ha OCHOBE
JlabopamopHvie onvimol. [lonyduenue MEXIPEIMETHBIX CBsI3€l ¢ OMooruei
aM(}OTEpPHOTO TUIPOKCUAA U U3YUEHUE POJIb AMUHOKHCIIOT B OPTaHU3aLUU
€ro CBOWCTB KU3HU

28 Comm Knaccudukarus coneii. XKéctkocTh Boabl | XapaKTepru30BaTh COM OPTaHUYCCKUX U

u crnocoObl e¢ ycrtpaneHus. Ilepexon

KapOoHaTa B TMAPOKapOOHAT W OOpaTHO.

HCOPraHNM4YCCKUX KUCIIOT B CBECTC TCOPUU

ANEKTPOJIUTHYECKON TUCCOIHAITUY.
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OO01I1Me XUMAYECKHE CBOMCTBA COJIEH.
Jemoncmpayuu. llonyuenune xECTKOM
BOJIbl U YCTPAHEHUE €€ KECTKOCTHU.
Jlabopamophvie onvimoi. [IpoBeneHne
KaUECTBEHHBIX PEAKIUU 1O OMPEACICHHUIO

cocCTaBa COJIH.

COOTHOCUTB MPEICTABUTENIEN COJIEN
OPTaHUYECKUX U HEOPTaHUYECKUX
KHCJIOT C COOTBETCTBYIOLIEH
KJ1IacCU(UKAITMOHHOM TPYMIION.
XapakTepu30BaTh )KECTKOCTh BOABI U
npesarath Crocoobl €€ yCTpaHeHHUs.
OnuckIBaTh O0IIME CBOMCTBA COJIEH B
cere TO/I.

[TpoBoauTh, HAOIIONATH U OMHUCHIBATH

XHUMHYECKUM 9KCIICPUMCHT

29 [TpakTrueckas padora Ne 2. Petienue sxkcniepuMeHTaNIbHBIX 3a4a4 0 | [ImanupoBars, NpOBOANTE, HAOIIONATH U
Pemenue skcriepuMeHTIBHBIX | TeME: «BemecTa u uX CBOMCTBa OIUCHIBATH XUMUYECKUH IKCIIEPUMEHT C
3aza4 no treMe «BemecTBa 1 ux COOJTIOZIEHEM MPABUI TEXHUKHU
CBOICTBa» 0€e30IMacHOCTH

30 [ToBTOpEeHue u 00o01IEeHNE TecTupoBaHue, pelieHue 3aaa4 u BhINONHATH TECTHI, pelaTh 3a/1a4u U

TCMBI

YIPaXHEHNUHU 110 TEME

YIPaXHEHUS 10 TEME.
[TpoBOAUTH OLIECHKY COOCTBEHHBIX

,Z[OCTI/I)KGHI/II\/'I B YCBOCHHUH TCMEI.
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KoppektupoBarb cBou 3HaHUS B

COOTBCTCTBHUHU C INNIAHUPYCMbIM

pe3yapTaToM

31 KonTtponbnas padora Ne 2 «BemiecTBa 1 X CBOHCTBa»

32—35 Tema 4. Xumusi u coBpeMeHHoe 00111ecTBO (4 1)

32 XHAMHUYECKasT TEXHOJIOTHS [loHATHE O XMMHYECKOM TEXHOJIOTHH. | XapaKTepHU30BaTh XUMUYECKYIO
XVMMHUYECKUE pEaKIUU B IPOU3BOJACTBE | TEXHOJOTHUIO KaK MPOU3BOJAUTEIBHYIO
aMMHaKa u MeETaHoJIa. OO6mas | cuity oOlecTsa.
KJIacCU(PUKAMOHHAS xapakTepuctuka | OnuchIBaTh XUMUYECKUE MPOLIECCHI,
peaKkuuii CMHTE3a B NPOU3BOIACTBE 3THUIX | JIEXKAIIUE B OCHOBE MPOM3BOACTBA
POAYKTOB. Hayunsie MPUHIUIBL, | AMMHAKa U METAHOJIa, C IIOMOIIbIO
JeXallke B OCHOBE  IPOM3BOJACTBA | POJHOTO SI3bIKA U SI3bIKA XUMUHU.
aMMuaka ¥ MertaHosia. CpaBHEHHE ATHX | YCTaHABIMBATh aHAJIOTUU MEXIY ABYMS
IPOU3BOJICTB. IPOU3BOJICTBAMH.
Jemoncmpayuu. Monenu dopmynupoBaTh 00IHE HAYYHBIC
MIPOMBIIIUICHHBIX YCTAHOBOK TIOJTYYCHHS | IPUHIIMITEI XUMHUYECKOTO TIPON3BOICTBA
CEpHOM KUCJIOTHl U CHUHTE3a aMMHaKa

33 XuMHuueckasi TpaMOTHOCTh Kak | MapKupoBKa yIaKOBOYHBIX MaTepUalioB, | ApryMEHTHpPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OOIIEN KyJIbTypbl

ANIEKTPOHUKH U OBITOBOM TEXHUKU,

XUMHUYECKOU rpaMOTHOCTH KakK

57




YCJIOBCKA

9KOJIOTHUYHOT'O TOBApa, IIPOAYKTOB

MMUTAHUS, ITUKETOK IO YXOAY 3a OCKAO0M.

Lemoncmpayuu. BuneodpparmeHTs! U
CHaipl O CTEIIEHU SKOJIOTUYECKOU
YUCTOTHI TOBapa.

JlabopamopHvie onvimoi. 3yuenue
MapKHUPOBOK PA3JIMYHBIX BUJIOB
MIPOMBIIIEHHBIX U MPOJIOBOJIbCTBEHHBIX

TOBApPOB

KOMITOHEHTa OOIIEeKYIBTYPHOM
KOMIIETEHTHOCTH YEJIOBEKA.

YMeTh noiny4ars HeoOXOAUMYIO
MH(pOpMAaIINIO C MAPKUPOBOK Ha
YIaKOBKaX Pa3IUMYHBIX TPOMBIIUICHHBIX

" IIPOAOBOJIbLCTBCHHBIX TOBAPOB

34

IToBTOpenue u 0000menue kypca. [loxBenenne UToroB yueOHoro roga

35

PesepBHOe Bpemst

IV. YYUEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
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YMK «Xumus. 10 kiaacc. bazoBblii ypoBeHb)

1. Xumnsa. 10 knacc: yue6. mus obmieoOpasoBarensHbix opranusamuii / O. C. Tabpuenss,
Xumus. 10 kimacc. bazoBeii ypoBeHb. YueoHnuk. — M.:[poda, 2020
2. O. C. TI'abpuensn, U. I Ocmpoymos, U. B. Axcénosa, Xumusa. 10 xmacc.

basoBslil ypoBeHb. MeTonueckoe nocooue.

3. O. C. I'abpuensan, C. A. Cnaoxos. Xumus. 10 knacc. ba3osiii ypoBeHb. Pabouas
TeTpajb.

4. 0. C. I'abpuensn, U. B. Tpueyouax. Xumus. 10 knacc. 3agauHuk

5. DnexktpoHHas hopMa yueOHHUKA.

YMK «Xumus. 11 kinace. ba3oBblii ypoBeHb»

1. Xumusa. 11 xnacc: yue6. s o0meobpaszoparensubix. opranmsamuii / O. C. Tabpuensn, U. T.

OctpoymoB, C. A. CnaakoB. Xumus. 11 xmacc. ba3oBbiii ypoBeHb. YueOHuk. — M.:

Tpocsemenne, 2019
2. O. C. Iabpuenan u dp. Xumus. 11 kmacc. ba3oBelii ypoBeHb. Metomuueckoe
nocoodue.
3. O. C. I'abpuenan, C. A. Craoxos. Xumus. 11 knacc. ba3oBblil ypoenb. Pabouas
TETPab.
4. O. C. I'abpuensn, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBblit ypoBeHb.
5. DnekrpoHHas ¢popma yueOHHUKA.
Humepnem-pecypcut

1. http://www.alhimik.ru ITpencraBieHsl cienyronme pyopruKku: COBEThl a0UTYpPUEHTY,

YUHUTE0 XUMHUH, CIIPAaBOYHUK (O4E€Hb OOJbIIas 1Momdopka TaOJIUIl U CIIPABOYHBIX
MaTepHUaJIOB), Bec€las XHMHs, HOBOCTH, OJMMIIMAJbI, KyHCTKamepa (macca
MHTEPECHBIX UCTOPUUYECKHUX CBEJCHUN)

2. http://mwww.hij.ru/ KypHan «XuMus W JKA3HBY» TMOHSATHO M 3aHUMATEIbHO

paccka3biBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOIUT B Hayke U B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DIeKTpOHHBIA JKypHaT «XUMHKH U

xumus». B KypHaJIC MPEACTABICHO MHOKCCTBO OIILITOB IO XUMHH, COACPKUTCS
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MHOTO  3aHMMATEIbHOM WHGPOpMAIMK, TMO3BOJIAIOMIEH  yBIEYb  YYEHHUKOB
JKCIIEPUMEHTAJILHON YaCThIO IIPEIMETA.

4. http://c-books.narod.ru JIuteparypa no XuMuu.

5. http://1september.ru/. XKypnan «IlepBoe ceHTAOps» AN yuuTenel u He TONbKO. B

HEM MpCaCTaBIICHO OOIBIIIOE KOJIMYECTBO pa60T YUYCHUKOB, B TOM YHCJIIC U
HCCIICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN IMOpPTad €O

CCBIJIKaAMH Ha 06p330BaTCJILHBI€ CaWTHhI 10 XUMHHU.

7. www.periodictableru ~ COOpHMK  cTareidi O  XMMHYECKHX  DIIEMEHTAX,

I/IJIJ'IIOCTpI/IpOBaHHHﬁ OKCIICPUMCHTAMMU.
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