PabGouas nporpaMmMa nmo XMMHH.
(YpoBeHb cpeaHero oouiero oo0pa3oBaHus)

1.IlnannpyemMsble pe3yabTaThbl OCBOCHHS YUeOHOI0 MpeaAMeTa «XUMMS».
10 kjaacc

JINYHOCTHBIE PE3YJIbLTATHI:
OO0ydeHue XUMHUU B CpeIHEH 1IKoJie Ha 0a30BOM YpPOBHE I10 JAaHHOMY KYpCy CIOCOOCTBYET
JOCTH>KEHUIO 00YJaIOMIMMHUCS CIICAYIOMINX JHYHOCTHBIX Pe3yJIbTaTOB:
JIM9HOCTHBIE PE3yIbTATHI OTPAKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIC B
4acTH:

1. HanHOTH‘leCKOFO BOCIIUTAHUSA

[EHHOCTHOT'O OTHOWIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,UICTOPUYECKOMY U
HAy4YHOMY HACJIE€NI0, IOHUMaHUs 3Ha4€HUsA XUMWYECKON HAayKH B )KU3HU
COBPEMEHHOTI'O OOIIIeCTBa, CIIOCOOHOCTH BJIaJIETh TOCTOBEPHOM MH(pOpPMAIUEN O
NEPEIOBBIX JOCTUKEHUAX U OTKPBITHUSIX MUPOBOU U OTEYECTBEHHON XUMMH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAaHUSIX 00 yCTpOMCTBE MUpa 1 OOIIIECTBA;

2. T'paxaaHcKoro BOCHHUTAHUS

OPEACTABIICHUS O COITMAIIBHBIX HOPMaxX U MpaBMJIaX MEKIIMIYHOCTHBIX OTHOIIICHHUM
B KOJUJIGKTHUBE, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOMU JI€ATEIILHOCTH IIPH
BBITIOJTHEHUH YYE€OHBIX, TO3HABATESIBHBIX 3a7a4, BBITIOJTHEHUHN XUMHUYECCKUX
OKCIIEPUMEHTOB, CO3/IaHUHM YYECOHBIX MPOEKTOB, CTPEMIICHUST K B3aUMOITIOHUMAaHH IO
U B3aHMOIMOMOIIM B IIPOIIECCE ATON yUeOHOH AeATEIbHOCTH; TOTOBHOCTH
OILIEHMBAaTh CBOE MOBEACHHUE U MOCTYNKHU CBOUX TOBapHUIIEH C MO3ULINHU
HPaABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCJIEJICTBUI MOCTYNKOB;

3. lleHHOCTH HAYYHOTr0 MO3HAHHUSA

MHPOBO33PEHUYECKUX MPEACTABICHUIN O BEIIECTBE U XUMHUYECKOM pEeaKIlnuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U COCTABJISIFOIINX
OCHOBY JJIsI IOHUMAaHUsI CYIITHOCTH HAaYYHOMW KapTUHBI MHPA; IIPEJICTABJIICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBS3SIX YEIOBEKaA C
OPUPOAHON Cpeaoi, O POJIU XHUMHUHU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEH
MO3HAaBaTEIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJYYEHUE HOBBIX 3HAHUHN MO
XUMUH, HEOOXOTUMBIX 151 OOBSICHECHUSI HAOII0IaeMBIX ITPOIISCCOB U SIBJICHUM
MMO3HaBaTEeIbHONU U MTHOOPMAITUOHHOMN KYJIBTYpPhI, B TOM YHUCJI€ HaBBIKOB
CaMOCTOSITEIIbHON Pa0dOThI C yUeOHBIMHU TEKCTAMM, CITpaBOYHOM
JTUTEpaTypOil, JOCTYNHBIMU TEXHUUECKUMHU CPEeACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

HHTEpeca K OOYyUYEeHHIO U MO3HAHUIO, TF0003HATEIILHOCTH, TOTOBHOCTU U
CITOCOOHOCTH K caM000pa30BaHHUIO, UCCIICIO0BATCIILCKOM JISATEIIHLHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOYyYEHUs B JalbHEHIIIEM;

4. ®opmMupoBaHMs KYJIbTYPbI 310pOBbS

OCO3HaHUs [IEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUsI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0pOBBIil 00pa3 )KU3HU, OCO3HAHUS MOCIIEACTBUN U HENPHUSITHUS
BpPEIHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOI0JIsl, HAPKOTHUKOB, KypEeHUsl),
HEO0OXOIUMOCTH COOIIOICHHUS TIpaBUil O€30MaCHOCTH MPU OOpallleHUH C
XUMHUYECKUMH BEILIECTBAMH B OBITY U pEeaJIbHOM KU3HU;

5. TpynoBoro BocnuTaHus

KOMMYHHMKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO M0JI€3 HOH, yUeOHO-
HUCCIEN0BATENbCKOM, TBOPYECKOU U JAPYTUX BUAAXAEATEILHOCTH; UHTEPECA K
MPAKTUYECKOMY U3yUYE€HHIO TIpodeccrii uTpyZa pa3IudHOro pojia, B TOM YHUCIIC HA



OCHOBE MPUMEHEHHUS IIPEIMETHBIX 3HAHUU M0 XUMHUH, OCO3HAaHHOTO BBIOOpa
WHAWBUIYATBHON TPACKTOPHUHU IIPOJIOIHKEHUSI 0Opa30BaHUS C YUYETOM JIMIYHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

6. IK0JOrH4ecKoro BOCIHTAHHUS

SKOJIOTHYECKH 11€JI€COO0Pa3HOT0 OTHOUICHUS K NPUPOJIE KAKHUCTOUYHHUKY KHU3HHU
Ha 3eMJie, OCHOBE €€ CyllE€CTBOBAaHUs, IOHUMAaHMUs [IEHHOCTH 3J0POBOTO U
Oe3zomnacHOro oopasa )KU3HHU, OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY
(pr3znueckoMy M ICUXUUECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTU COOIIOAECHUS
MpaBuUJI 0€30IIACHOTO MOBEICHUS IIPU paboTe C BEILIECTBAMH, a TAKXKE B
CUTYyalHUsIX, YTPOKAIOIINX 3J0OPOBBIO U )KU3HU JIIOJICH;

CHOCOOHOCTH NPUMEHSITh 3HAHUSI, [IOJIydaeMbl€ IIPU U3YUECHUHU XUMUH, JUIS
peuieHus 3a1a4, CBA3aHHBIX C OKPYKAOLIEU NPUPOIHON CpeIOi, TTOBBINICHUS
YPOBHS IKOJIOTUYECKOU KYJIbTYPHbI,

OCO3HaHUs r1o0ATIbHOIO XapakTepa 3KOJOTHYEeCKHUX MpoOJieM U
OyTeill UX pelIeHus IOCPEICTBOM METOJOB XUMUU;
9KOJIOTMYECKOT'0 MBIIIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B ITO3HABATEIbHOM,

KOMMYHHUKAaTUBHOU U COLIUAJIBHOW MPAKTHUKE.

MeTaHDe}]MeTHblMP[ pe3vibTaTaMu OCBOCHHSA BBIITYCKHHKaMH CpeﬂHeﬁ IIKOJIBI KypCa XNMHHU
SIBJIAFOTCA:

-HCI0JIb30BaHNE OCHOBHBIX METOJOB MO3HAHUS (ONpe/ieIeHne UCTOYHUKOB Y4eOHON U HaydHOM
nH(popMalnH, NoJydeHne 3Tol nHdopMalny, e€ aHalnu3, 1 yMO3aK/IIOUeHHs Ha €ro OCHOBE,

- M3TOTOBJICHUE M Tpe3eHTanus MH(GOPMAIMOHHOTO MPOIYKTA; MPOBEICHUE SKCIEPUMEHTA, B
TOM 4YHCIIE M B TIPOIIECCE HCCIICAOBATEIBCKON ESATEIBHOCTH, MOJCIMPOBAHHE HW3y4aeMbIX
00BEKTOB, HAOJIOICHNE 332 HUMU, X U3MEpeHue, (PUKcaIusl pe3ysIbTaToOB) M UX MPUMEHEHUE JIJIS
MOHUMAaHUS Pa3IMYHBIX CTOPOH OKPY)KAIOIIEH e CTBUTEIBHOCTH;

BJIaJICHHEC OCHOBHBIMH HMHTE/UICKTYAJIbHBIMU OIEpalusIMH (aHAJIW3 W CHHTE3, CPaBHCHHE W
cUCTeMaTH3aIys, 0000IIeHNe U KOHKPETHU3AIHSI, KIACCU(UKAIUA U TIOUCK aHAJIOTOB, BHISBIICHUE
MPUYUHHO-CIICACTBEHHBIX CBA3CH, (OPMYJIMpPOBKA THIOTE3, HUX IPOBEepKa M (GOpMyIHpPOBKa
BBIBO/IOB);

-MI03HaHUE OOBEKTOB OKPYXKAMOIIEr0 MHpa B IUIAHE BOCXOXJICHUS OT aOCTPaKTHOTO K
KOHKPETHOMY (0T 00111ero Yyepe3 YaCTHOE K CIMHUYHOMY);

-CIIOCOOHOCTD BbIABHUI'aTb UJACHU N HAXOAUTh CPECACTBA, H606XOI[I/IMBIG JJIA UX JOCTHIXKCHU A,

BIQJICTh TPAaBWIAMH W TIpUeMaMH 0€30MacHOHW paboOThl ¢ XMMHUYECKHMMH BEUICCTBAMHU U
nabopaTopHbIM 000pyI0BaHUEM;

yCTaHaBIIMBaTh 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pEaKIUU W CMEUICHHS XUMHUYECKOTO
paBHOBECUSI OT PA3JIUYHBIX (AKTOPOB C IMEIBIO OINPEACICHUS ONTHMAJIbHBIX YCIOBHI
MPOTEKAHUS XUMHUECKUX MPOIECCOB;

MPUBOJIUTH IPUMEPHI THIPOIN3a COJIEH B MOBCETHEBHON KU3HU YETIOBEKA;

MPUBOJUTh  TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  peakiuii B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAEATEIIbHOCTH OPTaHU3MOB;

MPUBOJIUTh MPUMEPhl XUMHUYECKHX PEAKIIMi, pacKphIBAIOMIMX OOIINEe XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIJIOB;

pacKphIBaTh Ha MIPUMEPAX POJIb XMMUHU B (POPMUPOBAHUM COBPEMEHHOI HAyYHOU KapTHHBI MHpa
U B IPAKTUYECKOM AEATEIbHOCTH YEIIOBEKA;

JEMOHCTPUPOBaTh HAa IPHUMEpPax B3aMMOCBS3b MEXKIYy XUMHEH W JPYITMMH €CTECTBEHHBIMH
HayKaMu;

pacKpbIBaTh Ha IpUMEpax MOJIOKEHHs TEOPUU XUMUYECKOTO cTpoeHust A.M. byrneposa;



noHuMaTh ¢usndeckuii cmeica Ilepuonuueckoro 3axona J[.M. MenneneeBa u Ha €ro OCHOBE
00BACHATH 3aBHCHMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB U O6pa30BaHHLIX MU BCUICCTB OT
3JIEKTPOHHOTO CTPOEHUs aTOMOB;

IIpeaMeTHBIMYU pe3YJILTATAMHM HM3YYCHHS XMMHUHM Ha 0a30BOM ypOBHE Ha CTYIICHU CPEIHETO
o0r1ero 0Opa3oBaHUs ABISIOTCS CIEIYIOLINE PE3yIbTAThI.

B no3naBaresibHOM cepe:

-3HaHue (MOHMMaHWE) TEPMUHOB, OCHOBHBIX 33aKOHOB M BaXKHEWIIMX TEOpPHH Kypca
OpraHUYEeCKON U OOIIEH XUMHH;

-yMeHUE HAOII0/IaTh, OINMUCHIBATh, (PUKCHPOBATH PE3YyJIbTAThl W JIeJaTh BHIBOJBI HAa OCHOBE
JEMOHCTPAIIMOHHBIX M CAMOCTOSITEJIbHO MPOBEAEHHBIX AKCIIEPUMEHTOB, WCIIONB3YS IJIS 3TOTO
POAHOM (PYCCKHI MJIM UHOM) SI3BIK U A3BIK XUMUH;

-YMCHHUC KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHUYCCKHUE DBJICMCHTBI, INPOCTLIC BCIICCTBA, HCOPraHUYCCKHUE U
OpPraHu4e€CKuC COCANHCHN A, XUMHUUYCCKUC ITPOLCCCHI;

-YMCHHUC XaPaKTCPU30BATH 06HII/I€ CBOI\/'ICTBa, MMOJIYydYCHUEC U NPUMCHCHHUC HN3YYCHHBIX KJIaCChI
HCOPraHNM4YCCKUX U OPraHUYCCKUX BCIICCTB U UX BaKHEHIITHX HpeHCTaBHTeﬂeﬁ;

-OIMUCBIBATb KOHKPETHBIC XWMHWYCCKUEC PCEAKIHH, YCIOBHUA HX IPOBCIACHUA U YIPABJICHUA
XUMHUYCCKUMHU IIpoueCcCaMu;

-YMCHHUC IMpOBOIUTH CaMOCTOSITEIILHBIN XUMHWYECKUH OKCIICPUMCHT n Ha6J'HO}IaTI)
HeMOHCTpaHHOHHBIfI SKCIICPUMCHT, (bHKCI/IpOBaTB PE3YIbTATEI U ACJIaTh BBIBOJbLI U 3aKJIHOUCHUA
0 pe3yJbTaTam;

-.IIPOTHO3UPOBATh BO3MOKHOCTh NMPOTEKAHMSI XUMHYECKHX peaklUWid Ha OCHOBE 3HaHUI O
TUIAX XMMUYECKON CBS3U B MOJIEKYJIaX PEareHTOB U X PEaKIIMOHHOW CIIOCOOHOCTH;

-ICMOJIb30BaTh 3HAHUS O COCTaBe, CTPOEHWUM M XHMHUYECKHUX CBOMCTBAaX BEIIECTB s
0€30MMacHOTO NPUMEHEHUS B IPAKTUUECKOH JEATENbHOCTH;

-.IIPUBOJIUTh MPUMEPHI MPAKTUUYECKOTO HCIIOJIH30BAHMS MPOIYKTOB IepepadoTKu HeDTH U
MPUPOJHOTO Tra3a, BBICOKOMOJEKYISIPHBIX COCAUHEHHM (TMOJIMITUIICHA, CHHTETUYECKOrO
KaydyKa, alleTaTHOTO BOJIOKHA);

-IPOBOJIUTH OTBITHl IO PACIIO3HABAHHIO OPraHMYECKUX BEUIECTB: TIJIMIEPHUHA, YKCYCHOMN
KHUCIIOTBI, HETPEAENbHBIX )KUPOB, TIIFOKO3bI, Kpaxmala, 0eJIKOB — B COCTaBE MUILEBBIX TPOIYKTOB
U KOCMETHUYECKUX CPE/ICTB;

B uenHocTHO-OpueHTALIMOHHON chepe — dhopMHUpOBaHHE COOCTBEHHOW MO3UIIMU TIPH OIICHKE
MIOCJICJICTBUH AJI OKPYKAIOIIEH Cpeibl AeSITENbHOCTH YeJI0BEKa, CBI3aHHOM C MPOU3BOACTBOM U
nepepadoTKONH XUMUYECKUX MTPOTYKTOB;

B TpynoBoii cepe — npoBeneHrne XUMUYECKOTO IKCIIEPUMEHTA; PA3BUTHE HABLIKOB Y4EOHOM,
MIPOEKTHO-UCCIEAOBATEILCKOM W TBOPUECKOM  JEATENIbHOCTH  IPU  BBINOJIHEHUU
WHIUBUAYAIBHOTO IPOEKTa M0 XUMHUH;

B cdepe 310poBOro odpaza :Ku3HU — COONIOACHHE TPAaBHI OE30MACHOTO OOpaIIeHHs ¢
BEI[ECTBAMU, MaTepHallaMi; OKa3aHHWe MEepPBON MOMOIIM MPU OTPABICHUSX, 0KOTaX U TpaBMaXx,
MOJIyUEHHBIX B pe3ylbTaTe HApYIIEHUS TMPaBUI TEXHUKH Oe30MacHOCTH Tpu pabote C
BEI[ECTBAMU U TaOOPATOPHBIM 000PYJIOBaAHHEM.

11 kaacc
JINYHOCTHBIE Pe3yJIbTATHI
OOyueHre XMMUU B CpEIHEH IKojJe Ha 0a30BOM YpPOBHE MO JAHHOMY KYpCy CIOCOOCTBYET
JTOCTHKCHUIO 00YYaIOUIMMUCS CICAYIOIINX JAUYHOCHIHBIX PE3YIbMAmog.
-TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasbHEHIIelH 00pa30BaTeIbHON TPAaeKTOpPUU WU chepbl
npodecCHoHANBHOM IEATENBHOCTH — 8 mpy008otl cepe;




-HETIPHUSITUE BPEIHBIX MPUBBIUCK (KYpEeHHUs, YIOTPEOICHUS AlKOTroJsi U HAPKOTHKOB) Ha OCHOBE
3HAHHUIA O TOKCUYECKOM M HAPKOTHUYECKOM JICHCTBHH BEIIECTB — 8 cghepe 300posbechepedicenus
u bezonacrnozo obpaza dicusHu, OOBSICHIATh TPUUMHBI MHOTO00Opa3us BEIIECTB HA OCHOBE OOIIMX
MPEJCTaBICHHUI 00 UX COCTaBE U CTPOCHUH;

NPUMEHATh TpaBUa CHCTEMATHYECKOH MEXKIYHApOJHON HOMEHKIATYpPhl KaK CpeCTBa
pa3nyYCHUs U UACHTH()UKALMN BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

COCTaBJIATh MOJICKYJSIPHBIC M CTPYKTYPHBbIC (OPMYJIbl OPraHMYECKHX BEIICCTB KaK HOCHTEJCH
uHbOpMAIIMA O CTPOCHUHU BEHISCTBA, €r0 CBOWCTBAX M IMPHHAJICKHOCTH K OIPEICICHHOMY
KJIACCY COCIMHEHU;

XapaKTepU30BaTh OPraHUUECKUE BEIIECTBA M0 COCTAaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEX/Ty JAHHBIMH XapaKTEPUCTUKAMU BEIIIECTBA;

MIPUBONUTH IPUMEPHI XUMHUUECKUX PEAKIIMN, PACKPBIBAIONINX XapaKTEPHBIC CBOMCTBA THITMYHBIX
MPEACTaBUTENCH KJIACCOB OPTaHMYECKUX BEIIECTB C IENbI0 X UICHTU(DHUKAIUUA U OOBICHEHHS
o0yacTu NpUMEHEHMUS;

MertanpeaMeTHble Pe3yJbTaT
-yMeH#e (GOpMYITHPOBATH IEIH U ONPEACNIATh 33/Jadl B CBOCH MO3HABATEIHHOU JESITEILHOCTH,
OIIPENENATh CPEACTBA IS JOCTHKEHHUS LIeJIeH U PEICHUs 3a/1a4;

-OIpeneNsaTh pa3HOOOpa3Hble HCTOYHUKU MOJYydeHUs] HEOOX0AUMON XuMudecko nHpopmanumy,
YCTaHOBJIEHHE COOTBETCTBUSl coJepkaHus U (opmbl MpeacTaBieHUs WHGOPMAIMOHHOTO

MIPOJIyKTa ayAUTOPHH;

-yMEHHE TIPOTYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATh B MPOIIECCE COBMECTHOM JIEATEITLHOCTH,
YUUTBHIBATh MO3ULMH JPYTUX YYACTHUKOB JIEATENBHOCTH, 3((HEKTUBHO pa3peniaTb KOHPIUKTHI;

-TOTOBHOCTh K KOMMYHHUKAlIUU (MIPEICTaBIATh PpE3yNIbTaThl COOCTBEHHOW IO3HABATEIbHOU
NeSITeNIbHOCTH, CIBIIIATh U CIIYIIaTh OMIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIMIO);

-yMEHHUE UCIOJIb30BaTh CPEJICTBA MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI (anee
— HWKT) B pemeHuH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHM3allMOHHBIX 3a1ad C
coOiroaeHreM TpeOoBaHUM SPrOHOMUKH, TEeXHUKH 0€e301acHOCTH, TUTHEHBL,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKHX HOPM, HOPM UH(POPMAIIHOHHOM 0€30T1aCHOCTH;

-BJIaJICHUE SA3BIKOBBIMH CPEJICTBAMU, B TOM UHCJIE U S3bIKOM XUMHH — YMEHHUE SICHO, JIOTHYHO U
TOYHO HU3JIaraTh CBOIO TOYKY 3pEHUS, MCHOJB30BaTh aJ€KBaTHBIEC A3BIKOBBIE CPEICTBA, B TOM
YHCIIe ¥ CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (DOPMYJIIBI U ypaBHEHUS).

IIPOBOJIUTH pacueThl Ha HAXOXAECHUE MOJIEKYJISPHON (OpMyIbl YIrieBOJOpOJa MO HPOJYyKTaM
CrOpaHUs U MO €ro OTHOCUTEJILHON MJIOTHOCTH M MAaCCOBBIM JO0JISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

BIaJeTh IpaBWIaMu 0e30IacHOro oOpalleHHs € €AKUMH, TOPIOYUMH U TOKCHUYHBIMH
BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMMUU;

OCYLIECTBIATh IIOUCK XUMHUYECKOH MHQopMamuu 1O Ha3BaHUAM, WJICHTU(UKATOpAM,
CTPYKTYpPHBIM (hOpMyJaM BEIECTB;

KPUTHYECKH OLIEHUBAThb M MHTEPIPETHPOBATH XMMUYECKYI0 HH(OPMAIUIO, COJEpIKAILIYIOCS B
COOOIIEHUAX CpEICTB MaccoBoi MH(popmanmu, pecypcax MHTepHeTa, Hay4yHO-MOMYJISPHBIX
CTaThsAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LIEJSAX BBISBICHUS OMIMOOYHBIX
CYXJIeHHH 1 (popMUpOBaHUS COOCTBEHHOM MO3UIINH;

NPEJCTaBIATh IyTH peIIeHUs TJI00adbHbIX MpoOieM, CTOSIIUX Tepe] 4YeIOBEYECTBOM:
HKOJIOTUYECKUX, YHEPT€TUUECKUX, CHIPHEBBIX, U POJIb XUMHH B PELICHUN 3TUX MIPOOIIEM.

IIpenMeTHBIMU _Pe3yJbTATAMHU U3YUEHHUS XHUMHHM Ha 0a30BOM YPOBHE Ha CTYIEHH CPEIHETO
o0miero o0pa3oBaHust  SBISAIOTCS CIEAYIOIINE PE3YAbTATHI.
B no3naBaresbHOM cepe:




-[IPOTrHO3HUPOBATH CBOMCTBaA HCU3YYCHHBIX BCIICCTB IO aHAJIOTUU CO CBOMCTBaAMH N3YYCHHBIX Ha
OCHOB€ 3HaHUA XUMHUYCCKUX 3aKOHOM€pHOCTeI>'I;

-ONpEeNeNsaTh HCTOYHUKM XUMHUYECKOW WHPOpManuu, TmoixydaTb €€, MpOBOAUTH aHAJu3,
M3rOTaBIMBATH MH(POPMAMOHHBINA MPOIYKT U MPEACTABIATH €T0;

-yMETh M0JIb30BaThCs 00s3aTENIbHBIMU CIIPABOYHBIMU MaTepuanamu: [lepuoauueckoii cucreMoit
xuMmuueckux siemeHToB [I. V1. MenneneeBa, tabnuiueid pacTBOPUMOCTH, 3JIEKTPOXUMHUUYECKUM
PAIOM HANPSKEHUM METauIOB, PSIOM  JJIEKTPOOTPULIATEIBHOCTH — IS XapaKTEPUCTUKH
CTPOCHHMs, COCTaBa M CBOWCTB AaTOMOB XHWMHUYECKHX J3JieMeHTOB |—IV mnepuonoB wu
00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEUIECTB;

-YCTaHOBJICHHE 3aBUCUMOCTH CBOMCTB M NPUMEHEHUs BAXHEHUIIUX OPraHUYECKUX COCOUHEHUN
OT UX XMMHYECKOI'O0 CTPOEHHUS, B TOM 4YHCIE M OOYCIOBIEHHBIX XapaKT€pOM 3TOTO CTPOECHHUS
(IpenenbHbIM UM HETPEAEIbHBIM) U HAIMYUEM (PYyHKIIMOHAIBHBIX TPYIIIL;

-MOACTIUPOBAHUEC MOJICKYJI HCOPTaHNYCCKUX U OPraHUYCCKUX BCIICCTB;

-BJIQJICTh TMpPaBWIAMH M TpUeMaMHu Oe30MacHON paboThl ¢ XUMHUYECKUMH BEIIECTBAMHU U
ab0OpaTOPHBIM 00OPY/IOBAHUEM; YCTAHABIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pPEaKIuu
U CMEIICHUS XUMHUYECKOTO DPABHOBECHS OT pa3IMYHBIX (AaKTOPOB C IEJIBI0 OMpEneIeHUs
ONTUMATBHBIX YCIOBUN MPOTEKAHUS XUMUIECKUX TPOIECCOB;

-IIPUBOJIUTH IPUMEPHI THAPOJIM3a COJICH B MOBCETHEBHOM JKU3HU YEJIOBEKA,
MPUBOJIUTH  TIPUMEPHl  OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMA B TPHPOJE,
MPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEACITSIPHOCTH OPTaHU3MOB;
-IIPUBOJUTH MPHUMEPHl XMMUYECKUX PEAKIMM, pacKpbIBAIOLIUX OOLIME XMMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIIJIOB;
-IIPOBOJIUTH PacyeThl Ha HAXOXKJEHUE MOJIEKYISIpHON (OpMysbl YriIeBOJOpPOJAa MO MPOAYKTaM
CrOpaHusi ¥ TI0 €ro OTHOCUTEIbHON MJIOTHOCTH M MAcCCOBBIM JOJISIM AJIEMEHTOB, BXOJSIINX B €r0
COCTaB;
-BJIaJIeTh TMpaBUJaMH 0e30MacHOTO OOpamieHusT € €IKUMH, TOPIOYMMH W TOKCUYHBIMU
BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUMU;
-OCYLIECTBJIATh TOUCK XUMHUYECKOW MHPOpMAIMK [0 Ha3BaHMSIM, HACHTU(UKATOpAM,
CTPYKTYpPHBIM (pOpMYJiaM BEIIECTB;
-KPUTUYECKU OLICHMBATh U WMHTEPIPETUPOBATH XUMHUYECKYI0 MH(OPMAILIMIO, COACPKAIIYIOCS B
COOOILIEHUAX CPEICTB MaccoBoM uH(poOpManuu, pecypcax HHTepHeTa, HAay4YHO-TOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B IIEJIAX BBISBICHUS OMIMOOYHBIX
CyXAeHUN U GopMHUpPOBaHHS COOCTBEHHON MO3UIINH;
MPEJCTaBIATh IMYTH pEIIeHUs TIJI00AlbHBIX MPOOJIEeM, CTOSIIMX TIepe]] YeIOBEYECTBOM:
9KOJIOTHYECKUX, SHEPTeTUUECKHX, CHIPhEBBIX, U POJIb XUMUHU B PEIICHUHU 3TUX MPOOIEM.

B neHHocTHO-OpueHTALMOHHOI cepe — hopMupoBaHre COOCTBEHHOW MO3UIMU MPU OLIEHKE
MOCJICJICTBUH JJIs1 OKPY>KAIOIIEeH Cpe/ibl AeITeIbHOCTH YeIOBeKa, CBI3aHHOM C MPOU3BOICTBOM U
nepepaboTKONH XUMUYECKUX MTPOTYKTOB;

B TpynoBoii cepe — npoBeseHNE XMMHUYECKOTO 3KCIIEPUMEHTA; Pa3BUTHE HABBIKOB y4eOHOM,
IIPOEKTHO-UCCIEAOBATEILCKOM M TBOPYECKOM  JEATEIBHOCTM  IIPU  BBINOJIHEHUU
MH/MBUYAJIIHOTO MPOEKTa M0 XUMUH;

B cdepe 310poBOro odpasa :Ku3HU — COONIOACHHE TPAaBHII OE30MACHOTO OOpaIleHHs C
BEI[ECTBAMH, MaTepHallaMy; OKa3aHWe MEPBON MOMOIIM MPU OTPABICHUSIX, 0KOTaX U TpaBMaXx,
MOJIYUEHHBIX B pe3ylbTaTe HApYIIEHUS TPaBUI TEXHUKH Oe3omacHOocTH Tpu pabote ¢
BEII[ECTBAMU H TaOOPATOPHBIM 000PYJIOBAHHEM.

2.Coaep:kaHue V4eOHOro mpeamMera

OPTAHMYECKAS XUMHA 10 xknacc.



IIpeamer oprannyeckoit xumuu Teopus cTpoeHUsT OPraHUYECKHX COCIMHEHHI.
Opranuyeckue BeLIECTBA: IMPUPOAHBIE, HMCKYCCTBEHHbIE M  CHHTETUYECKHUE.
Oco0eHHOCTH cOCTaBa W CTPOEHHS OPraHWYECKHX BeIIecTB. Burammsm u ero kpax.
[TonsiTre 006 yrieBog0poaax.

Banentnocts. CTpykTypHBIE (hOpMYITBI — MOJIHBIE U cOKpaméHHble. [IpocThie
(omHapHBIE) U KpaTHBIE (IBOIHBIE U TPOMHbIE) CBSA3U. MI30Mephl U U30MeEpHs.
B3anMHoe BimsiHME aTOMOB B MoOJIeKyJe. [1osiBeHue u pa3BUTHE OPraHNYECKON
XMMUH Kak Hayku. lIpenMer oprannueckord xumun. MecTo 1 3Ha4eHUE OPraHu4EeCKOU
XUMUH B CHCTEME €CTECTBEHHBIX HaYK.

XHAMHMYECKOE CTPOEHUE KaK MOPSAAO0K COCAMHEHNS aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJIEHTHOCTU. OCHOBHBIE 10JIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
coemuaeHnit A.M. ByriepoBa. YriaepoHblii CKeJIeT OpraHn4eCKOM MOJICKYJIbI.
KpaTHOoCTh XMMHUECKOH CBSI3U. 3aBUCUMOCThH CBOWCTB BEIIECTB OT XUMUYECKOTO
ctpoeHus Mojekyn. [lonarue o pyHkronansHOM rpymnmne. [TpuHnumb
KJIacCU(pUKAUU OpraHnyYecKux coeAuHeHni. Cucremarnueckas MexayHapoaHas
HOMEHKJIaTypa U IPUHLUIIBI 00pa30BaHusl HA3BAHUN OPraHUYECKUX COEANHEHUN.

JdemoncTpauuu. Hekotopsie o01ne XMMUYECKHE CBOMCTBA OPraHMYECKUX BEIECTB:
WX TOpeHue, IJIaBlIeHHe U o0yriauBaHue. Mojenu (IapocTepHEBble U 0ObEMHBIC)
MOJIEKYJI OPraHUYECKUX COEIMHEHHMM pasHbBIX KiaccoB. OmpeneneHue 31€MEHTHOTO
COCTaBa OPraHUYECKUX COCAUHEHUI.

JlaGopaTopHble onbIThI. 3roTOBIEHNE MOJIENEH OPraHMYECKUX COCTUHEHU.

YrieBoaopoabl U MX NPUPOIHbIE HCTOYHUKHU

IIpenenbHble yrieBoaopoabl. Ajakanbl. Onpenenenue. ['oMoIOrnyeckuil psij alkaHoB U €ro
obmas Gopmyna. CTpykTypHas u3omepus yriiepoaHoi nenu. Pangukansl. Homenknatypa
aJIKaHOB. XMMHUYECKHE CBOWCTBA AJIKAHOB: TOPEHHE, peakliy 3aMelIeH s (raJloreHupOBaHue),
peaxius pa3ioKeHHsl MeTaHa, peaklus JeruapupoBanus staHa. CTpoeHHe MOJIEKYJIbI METaHA. .
I'omonoru. Homenkiarypa. M3omepus yriepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHUS
(bu3nyecKkux cBOMCTB. XUMHUECKHUE CBOMCTBA (Ha MpUMepe MEeTaHa U ATaHa): PeaKIuU
3aMeleHus (raJoreHupoBaHue), IeTUAPUPOBAHNUS KaK CIIOCOOBI MMOTyUYEHUs BaXKHEHIIINX
COEIMHEHUI B OpPraHnYeckoM CuHTe3e. | 'opeHne MeTana Kak OJJMH U3 OCHOBHBIX HCTOYHHUKOB
TeIUla B MPOMBIIIIEHHOCTH U ObITY. HaxoxaeHue B mpupo/ie u npuMeHeHue ankatos. [lonsrue
0 LIUKJIOAJIKAHAX.

HenpenenabHbie yriieBoaopoabl. AJIKeHbl. DTuUieH. [ OMOJIOTUYECKUH PSIJT AIKEHOB.
Howmenxknarypa. CtpykrypHas nuzomepusi. [[pombliieHHOE MOJTyd4eHUE alIKeHOB: KPEKUHT U
JIETHIPUPOBAHUE ANTKAHOB. Peakius geruaparamnuy 3TaHoj1a, Kak JJabopaTOPHBIN CrIoco0
MOJIyueHUs dTHIIeHa. Peakiuu npucoeIuHeH s : TuApaTalys, THAporaJoreHupoBaHue,
rajoreHupoBanue, noaumepusanun. [IpaBuno MapkoBaukoBa. OKHUCIIEHHE aJTKEHOB.
KauecTBeHHBIE peakiy Ha HEMpeeibHbIe YrIIeBOA0POIbl. CTpOeHHE MOJIEKYIIbI 3TUJICHA. .
Homenknarypa. 3omepus yriiepoAHOTO CKeJeTa U MOJIOKEHUSI KPaTHOW CBSI3U B MOJIEKYJIE.
XUMUYEeCKUE CBOMCTBA (Ha MPUMEpPE ITUIICHA): peaKIly MPUCOeANHEHNUS (TaToreHUpOBaHHE,
TUAPUPOBAHUE, TUAPATAINS, THAPOTATIOTCHHPOBAHKE) KaK CIIOCO0 MOTy4eHUs (PYHKIIMOHATBHBIX
MIPOU3BOIHBIX YIIIEBOAOPOAOB, ropeHus. [lonnmepu3sanus 3TuieHa Kak OCHOBHOE HallpaBJIeHUE
€ro ucnoiab30Banus. [loaM3TUIIEH KaKk KPYMMHOTOHHAXHBIN MPOJYKT XUMHUUYECKOTO
npou3BoJcTBa. [I[pumeHenue sTunexa.

Auaxaguennl. Kayuykn. Howmenknatypa. Comnpsixénnble nuensl. byranmeHn-1,3, wusompeH.
Peakiust  JlebeneBa. Peaknuum mnpucoenuHeHus —ankagueHoB. Kaydyku: HaTypaibHBIH,
cUHTeTHYecKue (OyTaaueHOBBIM, U30NPEeHOBBIN). Bynkanuzanus kayuyka. Pesuna. D60HUT 00
aJKaJMeHax Kak YIJIEBOJAOPOAAX C JIBYMS IBOMHBIMHM CBs3siMH. llommmepuszanust AuBUHMIIA
(Oyragmuena-1,3) kak crmoco® MOJTYYEHHUS CHHTETHYECKOTO Kaydyka. [IpuMeHeHHe Kaydyka |



PE3HHBI.

AdaxuHbl. O01Ias XapaKTepUCTHKAa TOMOJIOTHYECKOTO psina. CriocoObl 00pa3oBaHus Ha3BaHUN
QJIKMHOB. BUHUIXJIOpU 1 €ro nojJumepusalys B MoNIUXJI0pBUHMI AlKuHbl. CTpoeHne
MOJIEKYJIBI alieThiIeHa. ['oMonmornueckuil pan ankuHos. Homenkiarypa. M3omepus yriaepoHoro
CKeJIeTa U NOJIOKEHUS KPaTHOM CBS3U B MOJIEKYJe. XMMHUUYECKUE CBOMCTBA (Ha puMepe
alleTUJICHA): peaKLUy IPUCOEANHEHNUS (TalOreHUpOBaHUE, THAPUPOBAHUE, THpaTaLlUs,
TUIPOTajoreHUPOBAHKUE) KaK CrI0CO0 MOJTYyYEHUsI TOJIUMEPOB U JIPYTUX MOJIE3HBIX TPOIYKTOB.
I'openue aneTuneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJISl CBAPKHU U PE3KU
MeTaiuioB. [IpuMeHenne aneTuieHa.

Apenbl. beH3071, Kak IpeCTaBUTENb ApOMAaTHUYECKUX YIIIEBO0P010B. CTpOEHUE €ro MOJIEKYIIbI
U CBOMCTBA (1)I/ISI/I‘I€CKI/I€ 1 XUMHUYECKHEe CBOMCTBA: rop€Hue, pCakuuu 3aMCIICHUA —
rajioreHupoBaHue, HuTpoBanue. [lonydenue u npuMeHenne 0eH3oia. ApeHbl. XUMUYECKHE
CBOMCTBA: peaKINH 3aMeleHus (TAIOTeHUPOBAHNE) KaK CIIOCO0 MOJIYUeHUSI XUMUYECKUX
CPEICTB 3alUThl PACTEHUH, PUCOEANMHEHUS (THIPUPOBAHUE) KAK JI0KA3aTEIbCTBO
HEMpeJIeNbHOrO XapakTepa OeH3ouna. Peakius ropeHus.

IIpupoanbiii ¥ nmomyTHbIM raspl. CocTaB mpuUpOIHOTO Tra3a. Ero HaxoxaeHWe B NPUPOJE.
[IpeumyiecTBa NMPUPOAHOTO Ta3a Kak TOIUIMBA. XUMHUYEcCKas nepepaboTka MPUPOTHOTO rasa:
KOHBepcHs, muposn3. CHHTE3-Tra3 ¥ ero NpUMeHEHHE.

[TonytHbie ra3el, ux cocraB. llepepaboTka MomyTHOroO raza Ha (pakuMUU: CyXOW ras, MporaH-
OyTaHOBasi CMECh, Ta30BbI OCH3UH.

HedT1b u cnocodnl eé nmepepadorku. CoctaB HedTH U e€ mepepadoTKa: NMEPEeroHKa, KPEKUHT,
pudopmunr. Hedrenponaykrel u ux nonaydenue. [lonstre o6 okTaHOBOM uucie. XUMHUECKHE
CHoCcOObI TOBBIIIEHHSI KauecTBa OCH3MHA.

KamenHnbplii yrojgb» u ero mepepadorka. KokcoBaHWe KaMEHHOTO VyIJiii U €ro IPOJYKThI:
KOKCOBBIM ra3, aMMHuadHas BOJA, KaMEHHOYIoJibHAas CMoOJia, KOKc. l'asudukanuss kaMeHHOTro
YIS,

JemoncTpanuu. ['opeHue mpefenbHbIX U HENpeNelbHBIX YIJIEBOJOPOJOB: METaHa, JSTaHa,
arierwsieHa. KadecTBeHHblEe peakUWMUd Ha HeNpeaeibHbIe YIJIeBOJOPOAbl: OOECIBEUHBAHHE
STHJICHOM M aleTHJIEHOM pacTBOPOB IE€pMaHraHata Kaimus ¥ OpoMHO# Boibl. OTHOIIEHUE
OeHzona K OTUM okuciaurensMm. Jleruaparanust staHosa. [uaponus kapOuja KanmbIus.
Komnekunu «Hedtp u HedrenpoaykThl», «KaMeHHBIN yrojb ¥ MPOAYKTH €r0 MepepadoOTKi»,
«Kayuyku». KapTa nonesnsix uckonaeMbix PO.

JlabopaTopuble onbIThbl. OO0Hapy)XKeHUE MPOIYKTOB ropeHus cBeuu. lccienoBaHue CBOMCTB
Kay4yKOB.

Kucaopoa- u a3orcoaep:kamue OpraHuyecKue coeIHHeHHs

Oanoaromusbie cnuprhl. Onpenenenne. @yHKIMOHAIBHAS THIPOKCUIIBHAS TPYIIA.
I'omonornueckuii psii IpeaesbHBIX OAHOATOMHBIX CIIMPTOB. M30Mepus NoI0XKeHU
¢byHKIMOHATBHOM rpynmnbl. BogopoaHas cBsa3b. XUMHUYecKHe CBOWCTBA CIIUPTOB. AJIbJeTHAHAS
rpynna. Peakuus srepudukannu, cnoxusie 3¢pupsl. [Ipumenenue cniupros. [eiictBue
METHJIOBOTO M STHJIOBOTO CIIUPTOB HA OpranusM venoBeka. Cruptsl. Kitaccuduxanus,
HOMEHKJIATypa, U30MEPUS CIUPTOB. METaHOJI M 3TaHOJI KaK NPEACTABUTEIH NPEAEIbHBIX
OJIHOATOMHBIX CIIMPTOB. XMMHUYECKUE CBOMCTBA (HAa MPUMEPE METAHOJIA U ATaHOJIa):
B3aMMO/ICHCTBHE C HATPHEM KaK CIIOCO0 YCTaHOBIJIEHUS HAJTMYUUS TUAPOKCOTPYIIIBI, PEAKIUS C
raJlor€HOBO/IOPOJIaMH KaK CII0CO0 MOJy4eHUsl pacTBOPUTENIEH, AerHIpaTalus Kak crnocoo
IIOJIy4EHUs ATUIIEHA. Peakius ropeHns: cnupThl Kak TOIMBO. [IpuMeHeHne meTaHomna u
sTa”oaa. PU3HONIOrHUECKOE AEHCTBUE METAHOJIA U ATAHOJIA HA OPraHU3M Y€JIOBEKa..




MHoroaroMHble CHUPTBI. DTUJICHTIIUKOJIb, KaK MPEJACTaBUTEIb JBYXaTOMHBIX W TJIUIEPHH,
KakK IpEeACTaBUTENb TPEXaTOMHBIX CIIUPTOB. KauecTBEHHAs peakuys Ha MHOTOATOMHbBIE CIIUPTHI,
WX CBOWCTBa, oiydeHue u npumeHenue. [lonstre 06 antudpusax. KauectBeHHas peakuus Ha
MHOIOAaTOMHbBIE CHOUPTBI M €€ NPUMEHEHWE [UI paClO3HABaHUsA TJIMLEPUHA B COCTaBE
KOCMETHUYECKUX CpeAcTB. [[pakTHyecKoe NpUMEHEHNE 3THIICHTJIMKOJIS U TJIULEpUHA

®enoJ. CtpoeHue, rmoyrydeHre, CBOMCTBa U puMeHeHue Genosa. KauecTBeHHbIE peakiuy Ha
¢denou. BzanmHOe BIHsIHEE aTOMOB B MoJiekylie (heHosa. CTpoeHne MOJIEKYIIbI PeHoIa.
B3anMHoe BnusiHEE aTOMOB B MOJIeKYe (heHoJla. XMMHUUECKUE CBOMCTBA: B3aMMOICHCTBHE C
HaTpUEM, THIPOKCUAOM HaTpusi, Opomom. [Ipumenenue ¢enona.

AJbaeruabl 1 KeToHbl. DopManbpaeru 1 aleTanbIerul, Kak IpeJICTaBUTENN albAerH/IOB,
cocTaB ux Mosekyia. OyHKIMOHaNbHas KapOoHWIbHas rpymnna. KauecTBeHHbIE peakuy Ha
anpyerusipl. CBoMCTBA, OMyYeHHE U TpUMEHEeHHEe popMalbAeruia U anetanpaeruaa. Peakuuu
MOJIMKOHEeHcauuu g popmanpaeruaa. [loHsTue o KeTOHAX Ha MPUMEPE alleTOHA..
KauecTBeHHbIE peakiny Ha KApOOHUIIBHYIO IPYIITY (peaklus «cepeOpsHOro 3epKaiay,
B3aumMo/ieiicTBue ¢ ruapokcuaom menu (1) u ux npumenenue nss 0OHapy>KEHUs MPeeNbHbIX
aJIbJIETUJI0B B IPOMBILIIIEHHBIX CTOUHBIX BOJIaX. TOKCUYHOCTH ainbAeruioB. [Ipumenenue
(dopMasbaeruaa U aleTalbIeruaa.

Kap6onoBble KMCI0TBI. ['OMOIIOTHYECKH PSIJT IPEIETEHBIX OJJHOOCHOBHBIX KapOOHOBBIX
kucaoT. XKupHble kapOOHOBbIE KUCIOTHI . [loydeHne u npuMeHeHne MypaBbUHOM U YKCYCHOM
KHUCJIOT. YKCYCHasl KMCIIOTa KaK MpeJCTaBUTENb IPEIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XUMHUYECKHE CBOMCTBA (HA TPUMEPE YKCYCHOM KHUCIIOTHI): PEaKIUK ¢ METaJllIaMH,
OCHOBHBIMM OKCHJaMH, OCHOBAHHUSMM U COJIIMHU KaK IMTOATBEPXKICHUE CXOACTBA C
HEOpPraHM4eCcKUMU KucioTamu. Peakius srepudukaniy Kak crnocod Moay4eHus CI0KHBIX
s¢upos. [IpumeHenne ykcycHol kucinoTsl. [IpeacraBienne o BbICHINX KApOOHOBBIX KHCIOTaX.

Caoxnble 3¢upsbl. Kupsbl. Peakius stepudukanun. Crnoxuabie 3pupbl. JKupbl, ©X cOCTaB U
TUAPOIN3 (KUCIOTHBIN U IIenoYHoM). Mbuta. ['mapupoBanue skupoB. CloKHBIC d3PUPHI U KHUPBHI.
CrnosxHble 3(hUpbl KaK MPOAYKTHI B3aUMOJICHCTBUS KAPOOHOBBIX KHCIOT CO CIIUPTaMHU.
[Ipumenenue cI0XKHBIX 3(PUPOB B MUILEBOM U MapProMEPHON MPOMBIIUIEHHOCTH. JKUPbI Kak
CIIOXHBIE A(PUPHI IIIULEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHbIE U )KUBOTHBIE
KUPBL, UX cocTaB. Pacnio3HaBaHne pacTUTENBHBIX )KUPOB HA OCHOBAHUU UX HENPEIEIbHOTO
xapakrepa. [Ipumenenue »kupoB. [ 'uapoam3 uim oMbUIEHHE KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO
MOJIy4€HUS COJIeH BBICHINX KapOOHOBBIX KUCIOT. MBIII4 KaK COJIH BBICIIUX KapOOHOBBIX KUCIIOT.
Moromie cBoMcTBa MbLIA.

YraeBoasbl. YrineBoabl. MoHocaxapubl. [ oko3a kak anpaerugocnupt. Copour.
Mounounokucioe u cuptoBoe 6pokenue. ®otocuntes. ucaxapuabl. Caxaposa.
[Tonucaxapuapl: Kpaxmal, HEJUTI0NI03A. .

Knaccudukanus yrieBogoB. Haxoxxaenue yrieBoJoB B MNpUpOAE. bpokeHUe TIIIFOKO3BL..
Iunponus caxapo3bl. Kpaxman u memnono3a Kak OHOJOTHYECKHEe MOTUMEpbl. XUMHUYECKHe
CBOMCTBa KpaxMmaia M IEJITI0N03bl (THIPOIN3, KaYeCTBEeHHAs PEeaKIMsl C HOJJOM Ha KpaxMal U ee
MpUMEHEeHHe JUIsl OOHapyKeHHUs Kpaxmala B MpoAykTax mnurtanus). IlpuMenenue wu
Ouosnoruyeckas poib YrieBoAoB. [loHsATHE 00 WHCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
aleTaTHOTO BOJIOKHA

AMuHBI. AMUHOTpyNNa. AMUHBI IPEJeNIbHbIE U apoMaThuueckue. AHWIKH. [lonydeHrne aMuHOB.
Peakuus 3unnHa. XUMUYECKUE CBOWMCTBA U MpUMEHEHHE aMHHOB. M nenTudukanus
OPraHUYEeCKUX COCIMHEHUN. [ eHeTnuecKas CBs3b MEXY KIIaCCaMHU OPraHUYECKUX COCIMHEHUMN.
THIIBI XUMHUYECKUX PEAKIUI B OPraHUYECKON XUMHUH.

AMMHOKHCJI0TBI. AMUHOKHCIIOTBI, COCTaB UX MOJIEKYJI U CBOMCTBA, KaK aM(pOTEpHBIX



OPraHU4YeCKUX COCAUHECHUN. [ INLINH, KaK IPEACTaBUTENb aMUHOKUCIHOT. [lomyduenue
MOJIMIETUAOB peakiuel nojukonaeHcauuu. [lonsTue o nentuiHo CBs3u. AMUHOKHUCIIOTHI U
oenku. CocTaB 1 HOMEHKJIATypa. AMUHOKHUCIIOTHI Kak aM(OTEepHBIE OPraHUYECKUE COCAMHCHHUS.
[Tentuanas cBsi3b. buonornyeckoe 3HaUYeHUE O-aMUHOKUCIOT. OOIacTH MPUMEHEHUS
AMHUHOKHMCJIOT.

Beaku. Ctpoenne MosieKyi OEIKOB: IIEpBUYHAs, BTOPUYHAS M TPETUUHASL CTPYKTYPHI.
KavecTBeHHbBIE peakiiu Ha OCIKH, UX THIPOJIH3, ACHATYpalus U OHoIoTHYecKre QyHKINH.
benku xak npupoaneie 6nononuMepsl. CocTaB U cTpoeHne 0eKoB. XMMHUYECKHE CBOMCTBA
0enKoB: THAPOU3, AeHaTyparus. OOHapy)KeHue OCTKOB IIPH MOMOIIN Ka4eCTBEHHBIX (IIBETHBIX)
peakuwmii. [IpeBpamenus 0eakoB nuiM B opranuzMe. bruonornueckue QyHKIIMU OEIKOB.
Jdemoncrpanun. Ilonydyenue anpAeruzioB okucieHHeM cnupToB. KauecTBeHHas peakuusi Ha
MHOTOATOMHBIE CIUPTHL. 3aBHCHUMOCTh PAaCTBOPUMOCTH (peHosa B BOJE OT TEMIEpPaTypBhl.
BsaumopneiictBue ¢ 6pomHoii Bojoi u xsnopunom xkenesa(lll), kak kauecTBeHHbIE peaklUU Ha
¢denon. Peakuun cepeOpsHOro 3epKana M CO CBEXKENMoJydeHHbIM rugapokcujom meau(ll) npu
HarpeBaHWU, KaK KayeCTBEHHbIE peaklMU Ha aimbaeruabl. OOpas3ibl MypaBbHUHOW, YKCYCHOM,
MaJIbMUTHHOBOM M CTEAPUHOBON KHMCIOT U UX PAaCTBOPUMOCTH B BOJIE. AJIbJIETUIHBIE CBOMCTBA U
CBOWCTBA MHOTOATOMHBIX CIHMPTOB TJIOKO3bI B peakiuu ¢ ruapokcuaom  meau(ll).
Wnentuduxanus kpaxmana. KauecTtBeHHbIE peakiMi Ha OETIKU.

JlabopaTopHbie onbIThl. CpaBHEHHE CKOPOCTH HCIIAPEHHs BOJBI M 3TaHOJA. PacTBOpHMMOCTH
TJIMIEPUHA B BOJEC. XUMHUUYECKUE CBOMCTBA YKCYCHOUM KUCIOTHI. OnpeneneHne HenpeaeabHOCTH
pacturensHOro Macna. HMneHTudukanus Kpaxmansa B HEKOTOPHIX MPOAYKTax MHUTAHUA.
N3rortoBnenne KpaxmaJbHOro Kieucrepa. HM3rotoBineHne MoJesned MOJEKYJI aMHHOB.
N3roTtoBnenne Moaenu MOJIEKYJIbl TIUIUHA.

IIpakTHyeckasi padora. MneHtudukanus opraHMueCKUX COCAMHCHUH.

Opranuyeckasi XumMusi ¥ 001IECTBO

Bbuorexnosorus. Ilepuoas! e€ passutus. Tpu HampaBieHUs OMOTEXHOJIOTMU: I'eHHas (WM
TeHETUYECKasl) MHKEHEPUs; KIETOYHAasl MH)KEHepus; Ouosoruyeckas MHkeHepus. | eHeTndeckn
MoupummpoBanneie  opranu3mbel  (I'MO) wu  TpancrenHas mnpoxaykius. KioHupoBaHue.
NmMmoOunm3oBanHbie (DEPMEHTHI U MX TTPUMEHEHHE.

Mommmepsl. Knaccudukanus nonumepos. MckycCTBEHHBIE MOTUMEPHL: LEIUTYIOU] I, alleTaTHBIN
mENK, BUCKO3a, HestodaH.

Cunrernuyeckue nojumepsl. [lonumepusanus U MOJMKOHACHCALNS, KaK CIOCOObI MOTYyYESHUS
nonuMepoB. Cunrernyeckue kaydyku. [lomuwcrtupon, TepnoH M NOJUBUHUIXIOPUA, Kak
npeacTaBuTeNu miaactMace. CHHTETHYECKHE BOJIOKHA: KallpOH, HAWJIOH, KeBJap, JIaBCaH.
Jemoncrpanuu. Komekuuu KaydykoB, IJIaCTMAacC, CHHTETHMUYECKUX BOJOKOH M U3JEIUNA U3
Hux. @OepMeHTaTHUBHOE pa3jokKEHHE TMEPOKCHAA BOJOPOAA C TOMOINBIO  KaTauasbl
CBEKEHATEPTHIX MOPKOBU HIIN KapToders.

JlabopaTopHblie onbIThI. O3HAKOMIIEHHE C KOJUIEKIIMSIMH Kay4yKOB, IJ1aCTMAcC U BOJIOKOH.
IIpakTnyeckas padora. Pacro3naBanue miactMacc U BOJIOKOH

Conep:kanue kypca. 11 kjaacc. ba3oBblii ypoBeHb
CTtpoeHue BelecTB

OcHoBHBIE cBefieHHsI O cTpoeHMu artoma. CTpoeHue aToMa: cocTaB sapa (HYKIOHBI) U
anekTpoHHas obonouka. [lonsarue 00 wuzotomax. [loHATHE O XMMHUYECKOM »JJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJMHAKOBbIM 3apsaoMm siapa. CrtpoeHue BemiectBa. CoBpeMeHHas
MOJENb CTPOCHHs aroma. DJEeKTpoHHas KoHpurypanus aroma. OCHOBHOE W BO30YXKIEHHBIE
coctossHUss aromoB. Kiaccupukanuss XUMHYECKMX 3JeMEHTOB (S-, pP-, d-3meMeHThI).
OCOOCHHOCTH CTPOCHHS DSHEPreTHYECKUX YpOBHeW aromoB d-anementoB. [lepuoandeckas
cucremMa XumMuueckux aiueMeHToB [[. 1. MeneneeBa B CBETE CBETE yUEHUS O CTPOEHUU aTOMA.
duznyeckuii cMpica npuHATO B Tabnuie /1. M. MenaeneeBa CHMBOJIMKU: MOPSIKOBOTO HOMEpa
JJIEMEHTA, HOMEpa MNepuoJa U HoMmepa rpymnnbl. [IoHATHE O BaJEHTHBIX JJIEKTPOHAX.
OtoOpaskeHre CTPOEHHS DIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHX DJIEMEHTOB C MOMOIIBIO
AIIEKTPOHHBIX U 3JEKTpOHHO-rpaduueckux (hopmyn. [IpuuuHBl U 3aKOHOMEPHOCTH U3MECHECHHUS



CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH T10 TIEPUOJaM U TPYIIIIaM

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHUsS CBOWCTB OJJIEMEHTOB B MEPUOJAX M TpyHmax
MEPUOANYECKON CUCTEMBI, KaK CJIEICTBUE X JIEKTPOHHOTO CTPOEHHUS. DIIEKTPOHHBIE CEMEHCTBRA
XUMHUYECKUX DIIEMEHTOB.

CpaBHenue Ilepuoguyeckoro 3aKk0Ha M TEOPUM XMMHUYECKOr0 CTPOeHUS Ha (puaocopckoii
OCHOBE: NPEANOCBUIKM OTKPBITUSA [leproanyeckoro 3aKkoHa M TEOPUU XUMHUUYECKOTO CTPOEHUS
OPraHUYeCKUX COEAUHEHMI; pOJIb JIMYHOCTH B HUCTOPUM XHMHUHU; 3HAYCHUE NPAKTUKUA B
CTAHOBJICHUU U PA3BUTUH XUMUYECKUX TEOPHUIA.

HNonHast xumuuyeckasi CBAA3b U MOHHbIE KPUCTA/LUINYECKUEe pelIéTKU. KaTHOHBI M aHUOHBL: UX
3aps/ibl ¥ KiIaccuuUKaIus 1Mo cocTaBy Ha mpocThie U ciioxkHbie. [IpeacraButenu. [lonstue 06
MOHHOM XUMHYECKOU cBsi3u. oHHas KpucTayumueckas pemérka U (u3nuecKue CBOiicTBa
BEIIECTB, 00YCIIOBICHHBIC THM CTPOCHUEM. DJICKTPOHHAS MMPUPOIA XUMHUICCKON CBSI3H.
DNeKTPOOTPUIIATEEHOCTh

KoBaneHnTHasi XuMu4Yeckass CBfi3b. ATOMHbIE H MOJIEKYJISPHbIe KPHCTALIMYECKHE
pemiéTku. [loHsATHE O KOBaJEHTHOM CBSA3HU. DJIEKTPOOTPULATEILHOCTD, HETIOJISIPHAS U TOJISpHAs
KOBaJIeHTHbIE CBsI3U. KpaTHOCTh KOBaJeHTHOW CBsI3U. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHBIX
CBsA3eil: OOMEHHBII W JOHOPHO- akuenTopHbii. IloMgpHOCTH MOJEKyJbl, Kak CIEICTBUE
MOJIIPHOCTU CBSI3W M T€OMETPHUM MOJEKYNbl. Kprucrammueckue pemeéTku ¢ ’TUM THUIIOM CBSA3U:
MOJIEKYJISIpHbIE W aroMHble. Du3NUecKHe CBOMCTBAa BEIIECTB, OOYCIOBIEHHBIE THUIIOM
KPUCTAIIIMYECKUX pemETOK. Buabl XxuMuyeckoil cBsi3u (KOBaJIeHTHAsl, HOHHAs, METaJUIMUECcKas,
BOJIOPO/IHAs) U MEXaHU3MBI €€ 00pa30BaHUs.

MeTtanandeckasn cBsa3b. [loHATHE 0 MeTaITMUeCKOM CBSI3U M METAINIMIECKIX KPHUCTATINIMICCKHUX
pemérkax. dusnveckre CBONCTBA METAJIIIOB HA OCHOBE MX KPUCTAJUIMYECKOTO CTPOCHHUS.
[IpumeHeHre MeTaioB Ha OCHOBE UX CBOMCTB. UEpHBIE U LIBETHBIE CIIaBhl. . KpucTtamiueckue
1 amop(HbIe BemecTBa. TUIbl KPUCTANIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJISIpHas, HIOHHAs,
MeTaJUTMYecKas ). 3aBUCUMOCTh (PU3MUECKHX CBOWCTB BEIIECTBA OT THUIA KPUCTATUTMUECKOM
pemietku. [IpuunHbl MHOrOOOpa3us BEIIECTB.

Bopopoanasi xumMmnueckasi cBsi3b. MeXMOJIEKYJsIpHAsE U BHYTPUMOJIEKYJSpHAsT BOAOPOJIHbIE
CBSI3H. 3HAUCHUE MEKMOJICKYIISIPHBIX BOAOPOIHBIX CBSI3€H B MPUPOJE U )KU3HU UEIOBEKa.

HOJII/IMepr. HonyquI/Ie IIOJIMMEPOB PpPCAKIUAMU IOJUMEpHU3AlMU U TMOJIUKOHIACHCAIIUU.
Baxwueitmme MNpEACTAaBUTECIN IIJIACTMACC M BOJIOKOH, HMX ITOJIYYCHHCE, CBOMCTBa U IIPUMCHCHHUC.
Ilonatue o HCOPraHNM4YCCKUX IMOJIMMEPAxX U UX MPEACTaBUTCIIN.

JucnepcHblie cucrembl. [loHsTre o gucnepcHol (a3e W ITUCIIEPCHOHHOW cpeje. ArperaTtHoe
COCTOSIHME pa3Mep 4vacTull (a3bl, KaK OCHOBa JUIs KJIacCHU(PUKAIUU JUCIIEPCHBIX CHCTEM.
DOMyIbCUU, CYCHEH3UHU, ad3pPO30JM — CPYMIbl TPYyOOJUCHEPCHBIX CHUCTEM, MX IMPEACTABUTENH.
30411 ¥ re’au — IPyHIbl TOHKOJUCIEPCHBIX CUCTEM, X IpeacTtaBuTenu. [lonstue o cunepesuce
u koarymsauuu. Jlucnepcuele cuctembl. [loHsiTHe o0 Koyoumax (3osu, renu). McTuHHBIE
pacTBOPLI

Hemoncrpaumnu. Ilepuommueckoil cucremsl xumuueckux anemeHtoB . M. Menpneneesa B
pas3nuuHbIX popmax. Moenb HOHHON KPUCTAIITMYECKON PEMIETKYA Ha TpUMepe XJIOpUaa HaTpHsl.
MuHepasibl ¢ 3TUM TUIIOM KPUCTAUIMYECKOM PEIIETKOM: KaJIbLUT, ranur. Moaenu
MOJIEKYJISIPHOW KPUCTAJUIMYECKON PEIMIETKA HA IPUMEpPE «CYXOTO JIbJa» WA MOJAa U aTOMHOM
KPUCTANTMYECKON pPEHETKH Ha MpuMepe anmasa, rpadura uiau kBapua. Mojenb MOJSPHOTO
o0Bp€ma raza. Mosienu KpuCTAIIIMYECKUX PEIMIETOK HEKOTOPBIX MeTalioB. Komnekmuu oOpas3ios
Pa3IMYHBIX JUCHIEPCHBIX cUcTeM. CUHEpPE3UC U KOATyJISALIMS.

JlabopaTopHble onbIThl. KoOHCTpyHpoBaHME MOJETU METAUIMYECKOW XUMHUYECKOH CBS3H.
[ToyueHnue KOJUIOMIHOTO PacTBOpa KypHHOTO OeKa, MCCIEeIOBAaHUE €ro CBOMCTB C MOMOIIBIO
JIa3€pHOM YKa3KU U MPOBENCHUE ero AeHarypaiuu. [losydenue sMynbsCcuu pacCTUTEIBHOTO Maciia
u HaOmoneHue 3a e€ paccioeHueM. llomydeHuwe CyCHEH3WH «H3BECTKOBOTO MOJIOKA» H
HaOIIoIeHNE 3a €€ ce JUMEHTALUEN.



XuMu4yeckue peakuun

Kanaccndukanus xuMuyeckux peakuuii. AjjoTponusanus U U30MepHu3anus, Kak peakiuu 0e3
W3MCHEHHS COCTaBa BemecTB. AyutoTponus W e€ mnpuumHbl. Kimaccudukanusi peakuuid 1o
pa3NUYHBIM OCHOBAaHUSAM: IO YHMCIYy M COCTaBy peareHTOB M MPOAYKTOB, 1o ¢ase, 1O
WCTOJb30BAHUIO KaTalu3aTopa WM (epMmeHra, mo TemioBoMmy 3¢ddekry. Tepmoxumuueckue
ypaBHEHUs peakiuui. XHMHUYECKHME pPEakUUH. [OMOreHHbIE W TEeTEpPOreHHBIE PEAKLUHU..
Cxopoctb XxuMHuyeckux peakumii. MakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTbh XUMHYECKHUX
peakumii: NmpupoJa pPearupyrolluX BeEIIEeCTB, TEMIEPATypa, IUIOMIAAb HMX COINPUKOCHOBEHUS
pearupyromux BeIEeCTB, UX KOHUEHTpalys, NpUCyTcTBUe Karanusaropa. [lonsarue o karanmse.
®depMeHThI, KaKk OMOJIOTHYECKHE KaTaau3aTopbl. IHTHOUTOPHI, KaK «aHTOHHMBD) KaTaln3aTOPOB
n ux 3HadeHue. CKOpPOCTh peakluy, €€ 3aBUCUMOCTb OT pPa3jIMYHBbIX (PAKTOPOB: NPUPOIbI
pearupyromux BEUIECTB, KOHLEHTPAlUU pPEArupyoIIUX BEIIECTB, TEMIEPATyphl, IUIOMAIN
PEaKIMOHHOM TOBEPXHOCTH, HAJIW4YWsA Karanusaropa. Poyib Karaau3aropoB B MNpPUPOJE H
IIPOMBIILIJIEHHOM IPOU3BOJICTBE

XuMnuyeckoe paBHOBecue M cnocodbl ero cmemenns. Kiaccudukanus XuMrU4ecKux peaxiui
10 MpHU3HAKy UX HampasiieHus. [loHaTue 06 0OpaTUMBIX PEAKIMAX U XMMHUYECKOM pPaBHOBECHUHU.
[punnun Jle-Illatenbe u cnocoObl CMEMIEHUS XUMHYECKOTO PaBHOBECHS. Obmas
XapaKTepUCTUKa peakiuil cHHTe30B amMMHaka U okcuga cepbl(VI) m paccMmoTpenue ycnoBwuii
CMEIIIEHHs UX paBHOBECHs Ha Mpou3BoJCcTBe. OOpaTUMOCTh peakiuil. XMMHUECKOe paBHOBECHE
U €ro CMeIeHUEe TMOoJ JEHCTBHEM pazluYHbIX (AaKTOPOB (KOHIIEHTpAIUsl PpEareHTOB WU
MPOJYKTOB pEaKlMM, JaBJeHHE, TemIepaTypa) i CO3JaHUs ONTHUMAJbHBIX YCIOBUI
MPOTEKAHUSI XUMHUYECKUX MPOIECCOB.

I'maposaus. O6patumplii 1 HEOOpaTUMBIN THAPOIW3EL. [ maponn3 comneit u ero Tumnsl. [ 'uapoms
OpraHMYECKUX COSAMHEHUN B )KUBBIX OPraHU3MOB, Kak OCHOBa 0OMeHa BenlecTB. [lonsTre 06
SHEepreTHYecKOoM oOMEeHe B KJIETKE U POJIU TuApor3a B HEM. Peakunu B pacTBopax
ANEKTPOJUTOB. pH pacTBOpa Kak moka3areiab KUCIOTHOCTU cpeapl. [ maponus coneil. 3HaueHune
TUAPOJIM3a B OMOJIOTHYECKIUX OOMEHHBIX MPOIIeccax.

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTerneHb OKHUCIEHUS U €€ OIpe/eeHHe 0
(dbopMynaM opraHM4EeCKUX U HEOPTaHUYECKUX BEIECTB. DJIEMEHTHI U BEIIECTBA, KaK OKUCIUTENN
u BoccTaHoBuTenu. [loHsTHe O mpoleccax OKHCIeHUS U BoccTaHoBieHUsA. CocTaBieHHE
YpaBHEHUH XUMHUYECKHMX peakUuid Ha OCHOBE JJIEKTpOHHOro OamaHca. . OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH B MPUPOJE, IPOU3BOJCTBEHHBIX MPOIIECCaX U )KU3HEACATEIbHOCTH
opranu3mMoB. OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTBHIX BEIIECTB — METAJIOB
[JIABHBIX U TMOOOYHBIX MOATPYHH (MeIb, KeJie30) M HEMETAJIOB: BOAOPOJ]A, KHCIOpOJa,
raJIoreHoB, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

JIEKTPOJIM3 PACILIABOB M PACTBOPOB 3JIEKTPOJMTOB. XapaKTEPUCTUKA JEKTPOJIN3a, KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOTO Tporiecca. OCOOEHHOCTHU ANIEKTPOIIN3a, MPOTEKAIOLIETO B
pacTBopax dIEKTPOJIUTOB. [IpakTHUECKOE TPUMEHEHHE IEKTPOJIU3A: MIOJyUEHUE TaJIOT€HOB,
BOJIOPO/JA, KACIOPO/1a, IIEJOYHBIX METAJNIOB U LIEJI0YEH, a TAKKE ATFOMUHUS MJIEKTPOIU30M
pacIuIaBOB U PaCTBOPOB COCAMHEHUMN ITUX JIEMEHTOB. [IOHATHE O raJIbBaHOILIACTUKE,
raJlbBaHOCTETUH, paUHUPOBAHUHU [[BETHBIX METAJUIOBDIIEKTPOIIN3 PACTBOPOB U PACIIIIABOB.
[Ipumenenue 371eKTPoIIN3a B MPOMBIIIIIEHHOCTH.

JemouncTpanuu. PacTBopeHne cepHOi KUCIOTHl 1 aMMUAYHON CETUTPHI U (PUKCAIIHS TETUIOBBIX
SIBJIGHUM U1 3TUX MPOLECCOB. B3anMOIeNWCTBHUA PacTBOPOB COJITHOM, CEPHOW M YKCYCHOM
KHCJIOT OJIMHAKOBOW KOHUEHTpAaIlMd C OJIMHAKOBBIMU KycO4ykaMu (TpaHyjJaMu) IIMHKA U
B3aMMO/JICHCTBUE OJMHAKOBBIX KYCOYKOB pa3HBIX METAJIOB (MarHus, LWHKA, >Kele3a) ¢
pacTBOPOM COJIIHOM KHCIJIOTBI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX PEAKUHUU OT
MPUPOJABI BemiecTB. B3auMopelicTBUE pPacTBOPOB THOCYAb(haTa HATPUS KOHIICHTPAIUH U
TEMIEpaTypbl C pacTBOPOM CEPHOW KHUCIOTHL. MoJenupoBaHUE  «KUIMSALIETO  CIIOS.
Hcnonp3oBaHre HEOPraHUYECKUX KaTaIU3aTOPOB (CoJiel xene3a, Hoauaa Kalus) U TPUPOTHBIX



00BEKTOB, COJEpKALIMX KaTaja3y (ChIpoe MsCO, KapTodenb) IS pa3iioKeHUs MepoKcHUaa
BOJIOpoJia. B3aumopelicTBue IMHKA C COJIIHOM KHCIOTOW HHUTpaToM cepedpa, Kak MpUMEpHI
OKHCIUTEIbHO-BOCCTAHOBUTENFHON peakiuii u peaknuu obMeHa. KoHcTpyupoBaHue Mojenu
anexTponnzépa. BuneodparmeHT ¢ MpOMBIIUIEHHON YCTAHOBKHU ISl TIOTYUEHHSI aTFOMHHHUSL.
JlabopaTopubie onbIThbl. WMiumoctpanus mnpaBwia beprosie Ha NpakTUKe — IMPOBEACHUE
peakumii ¢ oOpa3oBaHMEM OCaJKa, ra3a W BOAbL. | eTEpOreHHBIM KaTalu3 Ha MpHUMEpe
pa3ioKeHus MepoKcHia BOJOPOJia B IPUCYTCTBUM IMOKcUa MapraHia. CMenieHue paBHOBECHUS
B cucreme Fe** + 3CNS™ < Fe(CNS)s. McnbITaHne MHAMKATOpaMH CPEIBI PACTBOPOB COJEH
pa3auyHbIX TUIIOB. OKUCIUTEIbHO-BOCCTAHOBUTEbHAS PEAKLIMS U peaklis 0OMEHa Ha IpuMepe
B3auMO/IeiicTBUS pacTBOpoB cynbdarta meau(ll) ¢ xenezom u pacTBOpoM IIen0UH.
IIpakTuyeckass pabora. PemieHue ->KCIEpUMEHTAIBHBIX 3a7a4 MO TeMe «XHMHUYeCKas
peaxkuus».

BenrecrBa um uMx cBoOMCTBA

Metaabl. uznueckne CBOMCTBA METAUIOB, Kak (PYHKIIHS WX CTpoeHus. JleeHue MeTamioB Ha
TPYIIbl B TEXHUKE MU XWMHUU. XMMHYECKHE CBOMCTBA METAJVIOB M SJIECKTPOXUMHUYECKHU psif
Hanpspkenuid. [Tonarue o MetamoTrepMun (ATFOMUHOTEPMUN, MAarHUETEPMUU U 1Ip.). . Kopposus
METAaJUIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIMTH METAINIOB OT KOPPO3UH.

Hemeramubl. baaropognbie ra3bl. Hemeramisl kak okuciautenu. Hemeramnsl  kak
BOCCTaHOBUTENU. Pl anekTpooTpunatrenbHOCTH. IHepTHBIE Wik OJ1aropoIHbIE Ta3bl.

Kuciaorsl HECOPraHMvIeCKue MU OpraHuveCKuUE. Kucnotel ¢ TOYKM 3p€HHA AaTOMHO-
MOJIEKYJISIpHOTO y4yeHHs. KUCIOThI ¢ TOUKU 3peHUs] TEOPUH DIEKTPOIUTUUYECKON NHUCCOIMALINU.
Kucnoter ¢ TOukm 3peHuss TPOTOHHOW Teopuu. OOIMME XUMHUYECKHE CBOMCTBA KHUCIIOT.
Knaccudukanus kucnor.

OcHoBaHusl HeopraHuveckue W opraHudeckue. OCHOBaHHSA C TOYKHM 3PEHUS ATOMHO-
MOJIEKYJSIpHOTO  yueHus. OCHOBaHUSL C TOYKM 3pEHHS] TEOPUH  DIIEKTPOJUTHUYECKOU
muccounanuu. OCHOBaHUSA C TOYKU 3peHUs MPOTOHHOM Teopuu. Kiaccudukanus ocHOBaHMIA.
XUMUYECKHE CBOMCTBA OPraHMYECKUX U HEOPraHMUECKUX OCHOBAHUI.

AmdoTepHble coelMHEHHMsI HeOpraHumuyeckue M  opranmuveckme. Heopranumueckue
am(poTepHbIe COSAUHEHUS: OKCUIbI U THUJIPOKCU/IBI, — UX CBOICTBA U moydyeHue. AMpoTepHbIe
OpraHMYEeCcKUe COCIMHEHHS Ha IpUMepe aMUHOKHUCIOT. [lenTuipl v nenTuaHas CBA3b.

Commn. Knaccudukanus coneil. XKéctkocte Boabl U crocoObl e€ ycrpaHenus. llepexon
KapOoHaTa B THApokapOoHat u oopaTHo. OOIIe XUMHUYECKUE CBOMCTBA COJICH.

HemoncTrpaumu. Koseknua  metamwioB.  Kosuiekuuss  HeMmeTauioB.  BzaumopeiicTBue
KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbpl0. Bcembllika TepMUTHON cMecH. Bcermblka
yépHOro TNOpoXa. BbITecHeHHWe TrajJoreHoB M3 HX PACTBOPOB JIPYTMMH TaJIOT€HAMM.
B3anmMoelicTBre mapoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHCIIOTHI M aMMHaKa («JIbIM
0e3 orus»). [lonyueHne aMmmuaka U U3ydeHue ero CBOMCTB. PaznuuHble ciiydyan B3aMMOICHCTBHS
pacTBOPOB COJIEH aNOMHUHHUSA CO WENouYbto. [lomyueHne KECTKOW BOJABI U YCTpAHEHUE €€
JKECTKOCTH.

JlabopaTopHble onbIThl. [lonydeHne HEpPacCTBOPUMOIO THAPOKCHIA U €r0 B3aUMOJEUCTBHUE C
KucinoTo. MccnmenoBaHue KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KHCJIOT
KareJbHbIM METOJOM IMpHU UX pa3daBieHuu BojoW. [lomyueHue amM(OTEpHOTO THAPOKCHIA U
n3y4eHHe ero cBOMCTB. [IpoBeeHNEe KaueCTBEHHBIX PEAKIINI 110 ONIPEACIIEHUIO COCTaBa COJIU.
IIpakTuyeckass padora. Pemenue skcnepuMEHTaNbHBIX 3a7ad 1o Teme «BemectBa u ux
CBOMCTBaY.

XumMHusA ¥ cOBpeMeHHOe 0011eCTBO
IIpou3BoacTBO aMMHUAKa M MeTaHO0JA. [[oHATHE O XUMUUECKON TEXHOJIOTUHA. XUMUYECKUE
peaxiuu B IpOU3BOACTBE aMMUaka U MeTaHoma. O01mas kinaccupukamoHHas XapaKTepUCTHKA



peakuuii CUHTE3a B IPOU3BOJICTBE ATUX NPOAYKTOB. HaydHble IPUHIUIIBL, JIEXKAIIME B OCHOBE
IIPOM3BOJICTBAa aMMHaKa U MeTaHoJia. CpaBHEHHUE 3TUX MTPOU3BOACTB. HayuHble METO 1B
no3HaHus B xumun. Microunnku xumudeckoit napopmarmu. Ilouck napopmariu no Ha3zBaHusM,
UACHTU(PHUKATOPAM, CTPYKTYpHBIM (hopMyinaM. MoaenrpoBaHHEe XUMHUYECKUX MTPOIIECCOB U
SIBJICHUHM, XUMHUUYECKHUI aHAJIU3 U CUHTE3 KaK METO/(bl HAYYHOTO IIO3HAHUS.

XHMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT 0011ell KyJIbTYypbl YeJ10BeKka. MapkupoBka
YIIAaKOBOYHBIX MATCPUAJIOB, JICKTPOHUKH U OBLITOBOM TCXHUKH, SIKOJIOTUIHOI'O TOBAapa,
IIPOAYKTOB ITUTAHUS, STUKETOK 10 YXOAY 3a OJEKA0U. XUMHs U 310pOBbE. JIekapcTBa,
(bepMeHTBI, BATAMUHBI, TOPMOHBI, MHHEpaJIbHBIC BOJIbI. [Ipo0ieMbl, CBS3aHHBIE C TPUMEHEHHEM
JIeKapCTBEHHBIX NpenapaToB. BpenHpie MPUBBIYKY U (DAaKTOPHI, pa3pyIIAOIINE 3I0POBbE
(kypeHue, ynorpediaeHue ankorosis, Hapkomanusi). PanmonansHoe nutanue. [lumnessie qo6aBKy.

OCHOBBI TUIIEBON XUMHUH.
Xumus B TOBCEAHEBHOM skxu3HU. Motorue u unctamue cpeacrsa. Cpeacrsa 60pbsObI ¢
OBITOBBIMU HACEKOMBIMU: PETEIUIEHThI, MHCEKTUIMIbI. CpeacTBa JINYHON TUTHEHBI U

kocMeTuku. [IpaBuia 6e3omacHoi paboThI C €IKMMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH,
cpencTBaMu OBITOBOM XUMHH.
XUMHUS U CeNIbCKOE X031cTBO. MUHEepallbHbIE U OpraHndeckue ynoopenus. CpencTsa 3aluThl

pacTeHui.

Xumus 1 3HepreTuka. [IpupogHpie HCTOYHUKH yriaeBoA0poAoB. [IpupoiHbIN 1 MOy THBIN

He(TsIHOM ra3pl, UX cocTaB U ucrnob3oBanue. CoctaB HeTH U ee epepadoTKa.
Hedrenponykrsl. OxtanoBoe uncio OeHzuHa. OxpaHa OKpyXKaroulei cpeasl mpu

HedrenmepepabOTKe M TPAHCTIOPTUPOBKE HEPTEMPOTYKTOB. ATbTEPHATUBHBIE HCTOYHUKH

SHEepPruu.

Xumus B ctpoutenbetBe. Llement. beton. [Tog0op onTuManbHBIX CTPOUTEIBHBIX MaTEpUAIOB B
MIPAKTUYECKON JeSITEeIbHOCTH YelIOBEeKa.

XUMUS 1 KOJIOTUs. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpebl U €ro MOCIEACTBHUS.
Oxpana ruapocdepsl, TouBbl, aTMOC(epbl, GIOPHI U PayHbI OT XUMHUYECKOTO 3arps3HCHHUS.

TemaTu4eckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJINIECTBA YaCOB OTBOIUMBIX HA OCBOCHHE

KaXKI0H TeMBbI

Xumus 10- 11 kaace

IIpumepHoe TeMaTHUYeCKOe MIaHNPOBaHue Kypca 10 kiacca
(1 4 B Hexenro, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BpeMs)

OcHoBHBIE
HaIpaBJie-
Ne XapaKTepMCTmca OCHOBHBIX BU10B HUsA
I /;1 Tema ypoka OcHoBHOe cofiep:kaHUe YPOKa AeATeIbHOCTH o0yuaronmxes (Ha BOCIIUTA-
YpOBHeii yueOHbIX JIeiicTBuiA) TeJbHOM
ACATEJIbHO-
CTH
1—2 | Tema 1. Ilpeamer opranuyeckoii xumuu. Teopusi cTpoeHHsI OPraHUYECKUX 1,2,3,6
coenunenuii A. M. Byraieposa (2 1)
1 IIpeamer Opranndeckue BEIIECTBA: XapakTepu30oBaTh 0COOEHHOCTH
OpraHUYeCcKou IIPUPOJHBIEC, UCKYCCTBEHHBIE U COCTaBa U CTPOEHUs
XUMUU cuHTeTnueckue. OcoOeHHOCTH OPraHUYeCKHUX BEIIECTB.

COCTaBa U CTPOEHUS
OPraHUYECKUX BEILIECTB.
Buranusm u ero kpax. [lonstue
00 yrJIeBOI0pOaax.
XHUMHYECKOE CTPOEHHUE KaK
MOPSAJOK COETMHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO UX
BaJICHTHOCTH..

Knaccudunupoars ux Ha
OCHOBE TIPOUCXOXKICHHS U
nepepadoTKH.
ApryMeHTHpOBAaTh
HECOCTOSITEIbHOCTh BUTAJIHM3MA.
OnpenensiTe OTIMYUTEIbHBIC
0COOEHHOCTH YITIEBOJOPOIOB.




Jemoncmpayuu. 1linaBnenue,
oOyrimBaHue U TOPEHUE
OpraHMYECKUX BEILECTB.
Monenu MOJEeKy1 OpraHUYECKUX
COEIMHEHUI Pa3HbIX KJIACCOB
(1rapocTepkHEBBIE U
00BvémHBIE). OnpeneneHue
3JIEMEHTHOT'O COCTaBa
OPraHUYEeCKUX COCTUHECHUM.
IToptpetsr A. M. byrneposa,
. 5. Bepriennyca, ®. Bénepa

OcHoBHEIC
TIOJIOKCHUS TECOPUHU
XUMHUYECCKOTO
CTpOCHUS

A. M. bytneposa

OcHOBHBIE TIOJIOKEHUS TEOPUU
XMUMHYECKOTO CTPOEHUS

A. M. byrnepoBa. BajieHTHOCTb.
CrpykTypHbIE POPMYIBI —
TIOJIHBIE U COKPAIIEHHBIE.
[Ipocteie (oanHapHbIE) U
KpaTHbI€ (ABOWMHBIE U TPOUHBIEC)
cBs3u. M3oMepsl 1 n3omepus.
B3aumHoe BiusiHuE aTOMOB B
MoJiekyae. OCHOBHBIE
MOJIOKEHUSI TEOPUU
XMUMHYECKOTO CTPOEHUS
OPraHNYEeCKUX COCTMHEHUN
A.M. BbytnepoBa. YriepoaHblil
CKEJIET OpraHu4eCcKOM
MoOJIeKyJbl. KpaTHOCTB
XUMHUYECKOM CBSI3U.
3aBUCHUMOCTE CBOMCTB BEIIECTB
OT XMMHUYECKOTO CTPOECHUS
Mounekya. [Tonstue o
(YHKIIMOHATBHOM IpyIe.
[TpuHunIe! K1accuduxauu
OPraHUYECKUX COCTUHEHUII.
Cucrematnueckas
MEXyHapOoaHasi HOMEHKJIaTypa
Y IPUHIUITBI 00pa30BaHuUs
Ha3BaHUN OPraHUYECKUX
COEIMHEHUN

JHemoncmpayuu. IlopTpeTsl

A. M. bytieposa, O.
®pankianja,

@. A. Kekyre.

JlabopamopHvie onvimul.
N3roTtosnenune moaenen
OpPraHUYECKUX COEAMHEHUN

Dopmynuposams OCHOBHbBIE
M0JIO’KEHUS TEOPUU
XMUMHYECKOTO CTPOEHUS

A. M. bytneposga.

Paznuuate noHsTus
«BAJIEHTHOCTH)» U «CTETIEHb
OKHUCJICHUSI.

CocTaBisITh MOJIEKYIISIDHBIE U
CTPYKTYpHBIE (DOPMYIIBI.
Knaccuduuuponats
KOBAJICHTHBIE CBSI3U IO
KpPaTHOCTH.

OOBSCHATD SBJIEHHUE U30MEPUU
Y B3aUMHOE BJIUSIHHE aTOMOB B
MOJIEKYJIe

14

Tema 2. YriieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH (12 4.)

2,3,56




3—4

AJKaHbI

I'omonornueckuii psit alnKkaHoOB U
ero oOmas popmyna.
CrpykTypHas u3omMepus
yriIepoJHOM uenu. Pagukanel.
Howmenknarypa ankaHoB.
XHMMHUYECKUE CBOMCTBA AJIKAHOB:
rOpeHue, peakuy 3aMeleHUs
(ranoreHupoBaHUE), peaKIUsl
pa3oKeHusl METaHa, PeaKIus
JETUPUPOBAHMS 3TAHA.
CrpoeHue MOJIeKyJbl METaHA..
I'omonoru. Homenknarypa.
H3omepus yriepoaHoro
cKkenera. 3aKOHOMEPHOCTH
WU3MEHEeHUsI (PU3NUECKUX
CBOMCTB. XMMUYECKHE CBOMCTBA
(Ha mpuMepe MeTaHa U dTaHa):
peaKkuuu 3aMeneHus
(ramoreHnpoBaHue),
JETHAPUPOBAHUS KaK CIIOCOOBI
MOJIYYCHHS] BAXKHEUIIINX
COEJIMHEHUH B OPTaHUYECKOM
cuHTe3e. ['opeHne MeTraHa Kak
OJIMH U3 OCHOBHBIX HCTOYHUKOB
TEIUIa B MPOMBIILJIEHHOCTH U
obITy. HaxoxaeHnue B mpupojae u
npuMeHeHue ankaHoB. [loHsaTue
0 LIUKJIOAJIKAHAX.
Jlemoncmpayuu. I'openue
aJIKaHOB U3 pe3epByapa razoBoi
3akuraiku. OTHOILIEHUE
aJIKaHOB K OpOMHOI1 BoJie
pacTBopy MepMaHraHaTa Kajius.
JlabopamopHvie onvimul.
OO6napyxeHue npoayKToB
TOpPEHUS CBeUn

OnpenensTb NPUHALIEKHOCTh
COCAVHECHUH K aJIKaHaM Ha
OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYIL.

JlaBaTp Ha3BaHUs allKaHaM I10
MEXKyHapOJHOU HOMEHKIIAType.
XapakTepu3oBaTh COCTAB U
CBOMCTBA BaXKHEUIINX
IIPEACTABUTENECH AJIKAHOB.
Hab6mronate xumudeckuit
AKCTIEPUMEHT C (PUKCUPOBATH
€ro pe3yJabrarsl. Pazinyars
MOHSTHS «TOMOJIOT» U «HU30MEP»

AJIKEeHEBI

OtuieH. 'oMonorudeckui psia
ankeHoB. HomeHkiarypa.
CrpykTypHas uzomepusi.
[IpomplilIeHHOE NOTyYeHue
AJIKEHOB: KPEKUHT U
JETUJPUPOBAHUE AJIKAHOB.
Peakuus neruaparanuu
3TaHOJa, KaK JJabopaTOPHBINA
crnoco0 MoTydeHHsl STHIICHA.
Peakuuu npucoenvHeHus:
rupartanus,
TUAPOTraJIOr€HUPOBAHKE,
rajioreHupoBaHue,
noaumepuzauuu. [Tpasumio
MapkoBHukoBa. OKHCIIEHHE
ankeHoB. KauecTBeHHBIC
peakly Ha HenmpeaeabHbIe
yrieBo1opoasl. CTpoeHue
MOJIEKYJIbI ATHJICHA. .

Onpenensatb TPUHAIICKHOCTD
COCIMHEHUH K aJIKeHaM Ha
OCHOBE aHaJIM3a COCTaBa UX
MOJIEKYJI.

JlaBaTh Ha3BaHUS aJKCHAM II0
MEXyHapOAHOU HOMEHKJIIAType.
XapakTepu3oBaTh COCTAB U
CBOICTBA BaXKHEHIIINX
MIPEACTABUTENEN aJIKEHOB.
HaOmronats XUMHAYECKUA
OKCIIEPUMEHT ¢ UKCHPOBATH
€ro pe3yJbTaThl

PaznuuaTth OHATHS «TOMOJIOT
U «U30MEP» VIS ATKEHOB




Homenxknarypa. M3omepus
YIJIEPOAHOIO CKEJETa U
IIOJIO’KEHHUsI KPAaTHOM CBSI3U B
MOJIEKYyJIe. XUMUYECKUE
CBOICTBa (Ha mpUMepe
STWJIEHA): peaKLUU
IPUCOEANHEHHUS
(ranoreHupoBaHue,
TUAPUPOBAHUE, TUApATALHS,
TUPOTAIOTEHUPOBAHHE) KaK
CHOCO0 MOTydeHUs
(GyHKIMOHATBHBIX
MIPOU3BO/IHBIX YIJIEBOJOPO/IOB,
ropenus. [Tonumepusanus
9THJIEHA KaK OCHOBHOE
HaIlpaBJIEHUE €ro
ncnoab3oBanus. [lomrTren
KaK KpyITHOTOHHAKHBIN
MPOJIYKT XUMHUYECKOTO
npou3BoJCcTBa. [Ipumenenue
STHUJICHA.

Jlemoncmpayuu. I'openue
stuieHa. KauecTBeHHbIE
peaKuuu Ha JBOMHYIO CBSI3b:
o0ecrBeUnBaHME dTUICHOM
pacTBOPOB NEPMAHTAHATA KaJIHS
1 OPOMHOM BOJIBI.

ATNKaguEeHBbI. Howmenknarypa. Conpsixénnbie | OnpenensiTe NpUHAIICKHOCTh

Kayuyku nueHbl. byranuen-1,3, u30MpeH. | COEAMHEHMH K ajJKaJAlueHaM Ha
Peakuust JlebeneBa. Peakiuu | ocHOBe aHallM3a COCTaBa UX
IPUCOECIUHEHUSI  AJIKAJIUECHOB. | MOJIEKYII.
Kayuyku: HaTypaibHbId, | JlaBaTh Ha3BaHUS aJIKEIMECHAM
cuHTeTnyeckue (OyTaJMeHOBBIH, | 10 MEXIYHAPOIHOM
U30IPEHOBRIN). Bynkanuzanus | HOMEHKIIAType.
kKaydyka. PesmHa. DOoHHT. 00 | XapakTepu3oBaTh COCTaB U
aJKaJueHax Kak yrieBOJOpoJax | CBOMCTBA BaKHEUIINX
C JBYMs JBOMHBIMHM CBSI3IMH. | IPEJICTABUTEIICH aJIKaIUEHOB.
[Honumepuzauus muBuHWIA | OCO3HABATh 3HAUMMOCTbH POJIU
(6yramuena-1,3) kak cnoco0 | OTEYECTBEHHOTO YYEHOTO B
MOJYYEeHHS CUHTETUYECKOTO | MOJIyYEHUHU TIEPBOTO
kayuyyka. [IpuMeHeHHe KaydyKa | CAHTETUYECKOTO KaydyKa.
U PE3UHBI. VYcranaBnuBaTh 3aBUCUMOCTh
Jemoncmpayuu. Konnexkuus MEXIy CTPOCHHEM U
«Kayaykny. CBOWCTBAMH MOJUMEPOB HA
JlabopamopHvie onvimul. puMepe Kayuyka, pe3uHbl U
HccnenoBanue cBOMCTB »00HUTA
Kay4yKOB

AJKUHBI OO01as XxapakTepucTukKa Ornpenenars NPUHAIEKHOCTD

TOMOJIOTUYECKOTO psija.
Crnioco6b1 06pazoBaHus
Ha3BaHMH aJIKKHOB.
XuMHUecKHe CBOMCTBa
aleTUJIEHA: TOPEHUE, PEAKIIUU
MIPUCOEANHEHUSI:

COEMHEHUH K aJIKWHAM Ha
OCHOBE aHaJIM3a COCTaBa MX
MOJIEKYIL.

JlaBaTh Ha3BaHUs aJIKUHAM 10
MEXTYHApOAHON HOMEHKIIATYpeE.
XapakTepu3oBaTh COCTaB,




TUAPOrajoreHUpOBaHUE,
rajioreHupoBaHue, ruipaTaus
(peaxuus Kyueposa), — ero
[IOJIy4Y€HUE U IIPUMEHEHHUE.
Bununxnopun u ero
MOJIMMEpPU3aLIUs B
MOJIMXJIOPBUHUII. AJIKUHBI.
CrpoeHune MOJIeKyJIbl
aneruieHa. ['omosiornueckui
psan ankuHOB. Homenkiatypa.
N3omepust yriiepogHOro ckenera
Y TI0JIO)KEHUSI KPATHOM CBS3H B
MOJIEKyJie. XUMUYECKUE
CBOMCTBA (HA IPUMEPE
alleTUJICHA): peaKLIUU
MIPUCOEAMHEHUS
(ramoreHupoBaHue,
TUIPUPOBAHUE, THAPATAIHS,
TUAPOTATIOTEHUPOBAHKE) KaK
CHoco0 MoTy4eHus MOJIMMEPOB
Y IPYTUX MOJIE3HBIX MMPOAYKTOB.
l'openue anerniiena kak
HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUTSI CBAPKU U PE3KU
MeTauioB. [[pumeHnenne
areTUICHa.

Jlemoncmpayuu. 1lonydaenne
alleTUJIeHa peakluen THApoIIn3a
KapOuma kanbius. ['openue
anerusieHa. KauectBeHHbIe
peaKkiuu Ha TPOMHYIO CBSA3b:
obecrBeYMBaHUE ALIETUIICHOM
pacTBOpPOB IEpMaHTraHaTa Kajaus
1 OPOMHOM BOJIBI.

CBOWCTBA U IPUMEHEHHE
alleTUJIeHa. Y CcTaHaBJIMBaTh
MPUYHHHO-CIICJICTBEHHYIO CBA3b
MEK1y COCTaBOM, CTPOCHUEM
MOJIEKYJI, CBOMCTBAMH U
MPUMEHEHUEM alleTUJICHA.
HaGmomaTh XUMU4YeCKHM
IKCIIEPUMEHT C (PUKCUPOBATH €r0
pe3yJbTaThI

Pa3znuuaTh NOHATHSA «TOMOJIOTY M
«U30MEP» ISl AIKUHOB

ApeHbl

benzon, kak nmpeacTaBuTelNb
apoOMaTHUYEeCKHX YIIIEBOJIOPOIOB.
CrtpoeHue ero MOJIeKybl U
CBOMCTBa (PU3UYECKHUE U
XMMHYECKHE CBOMCTBA: TOPEHUE,
peaKIuy 3aMeIIeHUs —
raJIoreHUPOBaHKE, HUTPOBAHUE.
[Tonyuenue u mpuMeHeHUe
Oenzona. ApeHbl. XUMUYECKHE
CBOMCTBA: peaKlUuy 3aMeIICHHS
(ramoreHrpoBaHUE) KaK CIIOCO0
MOJIy4EHUS] XUMUYECKUX
CPEICTB 3alUThl PACTEHUH,
MIPUCOCTUHEHUS
(ruapupoBaHUe) KaK
JI0Ka3aTeNIbCTBO HEMPEAeTbHOTO
xapakrepa 0eH3ona. Peakuus
TOpeHusl.

Jlemoncmpayuu. ViccienoBanue

XapakTepru3oBaTh COCTaB,
CBOICTBA U MPUMEHECHHE
OeH301a.

VYcranaBinuBaTh NPUYUHHO-
CJIE/ICTBEHHYIO CBSI3b MEXIY
COCTaBOM, CTPOEHUEM MOJIEKYI,
CBOWCTBAMM U PUMEHEHUEM
OcH30I1a.

HaOmronats XUMHAYECKUA
HKCIEPUMEHT ¢ (PUKCUPOBATH €r0
pE3yNbTaThI




CBOMCTB O€H30J1a C ITOMOIIBIO
OBITOBOTO PAaCTBOPUTEIIS

«CoJIbBEHT»
10 [IpuponHslil u CocraB mpupogHoro rasa. Ero | Xapakrepu3oBaTbh COCTaB U
MOTYTHBIA Ta3bl HaX0XJICHUE B MPUPO/JIE. | OCHOBHBIEC HANPABIICHUS
[IpeumymectBa IIPUPOHOTO | NEPEPAOOTKU U UCIIOIB30BAHUS
ra3a Kak TOIUIMBAa. XUMHUYECKasl | IPUPOJHOTO rasa.
nepepaboTka npupoaHoro rasa: | CpaBHUBaTh HAXOKJICHUE B
KOHBepcHs, nupoiau3. CHHTE3- | IPUPOJE U COCTAB MPUPOIHOIO U
ra3 M ero NpuMEHEHHUE. MOTYTHBIX T'a30B.
[TonmytHble Ta3bl, HMX COCTaB. | XapaKTEPU30BaTh COCTAB U
[lepepaboTka NOMYTHOrO Ta3a | OCHOBHBIE HAIlpaBJICHUS
Ha  ¢pakuuu: CyXoW  ra3, | mepepabOTKH 1 UCTIOJIH30BAHUS
MporaH-0yTaHoBast CMECh, | MOMYTHOTI'O ra3a
ra3oBbIi OCH3MH.
Jlemoncmpayuu. Kapra
MOJIE3HBIX UCKONTAaeMbIX PD
11 Hedtp u ciocodsr | CoctaB HedTu U €€ XapakTepru3oBaTh COCTAB U
e€ mepepaboTKu nepepaboTKa: meperoHka, OCHOBHBIC HAIPABJICHUS
KpPEKUHT, pu(OpMHUHT. nepepaboTku HeTH.
HedrenpoaykTsl u ux Pasznuyars HedTaHbIE Ppakuuu u
nonyderue. [lonstue 00 OTIMCBHIBAThH 00JIACTH MX
OKTAHOBOM 4YHCJIe. XUMHYECKHE | MPUMECHEHUSI.
crocoObl oBbIIeHHs KauecTBa | Oco3HaBaTh HEOOXOIUMOCTD
OeH3MHA. XUMHYECKUX CIIOCOO0B
Jemoncmpayuu. Konnexkuus MOBBILICHUS KauecTBa OEH3MHA
«HedTs 1 HEPTETTPOAYKTHIY,
BHUJICO(pParMEHTHI U CIaiabI
«Ileperonka nedgtu». Kapra
MOJIE3HBIX HCKOMaeMbIX PO
12 Kamennsiit yrons u | KokcoBanue kaMeHHOTrO yrisi M | XapakTepu3oBaThb OCHOBHBIE
ero nepepaboTka €ro MpOJYKThl: KOKCOBBII ras3, | MPOAYKThl KOKCOXUMHUYECKOTO
aMMUavHas BOJa, | mpousBoacTBa. ONKChIBaTh
KaMEHHOYTOJIbHAsl CMOJIa, KOKC. | 00JIaCTU IPUMEHEHUs
lNa3udukanusa KaMeHHOTO yIiid. | KOKCOBOTO ra3a, aMMHa4yHOI
Lemoncmpayuu. Konnexkuus BOJIbl, KAMEHHOYTOJIbHON CMOJIBL,
«KameHHBIN yroyib U MPOAYKTHL | KOKCA.
ero nepepaboTKm». Oco3HaBaTh HEOOXOAUMOCTh
BuneodparmenTs! u craisi ra3udukany KaMeHHOTO YTIis,
«Kokcoxummuueckoe KaK aJbTePHATUBBI IPUPOTHOMY
IIPOU3BOJICTBO» rasy.
13 [ToBTOpEHUE U TectupoBanue, pemieHue 3aad | BRIMOTHITH TECTHI, peniaTh
00o01meHue U YIPaXHEHUH 10 TEME 3a/1a4¥ U YIPAKHEHHS 10 TEME.
[TpoBOIUTH OTICHKY
COOCTBEHHBIX JOCTHXCHUI B
YCBOEHUU TEMBI.
KoppektupoBath cBOM 3HAHUS B
COOTBETCTBUU C IIAHUPYEMbBIM
pe3yabTaTOM
14 KonTtponsnas padota Ne 1 «Teopust ctpoeHHst OpraHH4ecKUx coequHeHnii A.M.
byrneposa. YrieBoaopoab»
15— | Tema 3. Kuciopoa- u a3oTcojiep:kanue opranuyeckue coequHenus (14 1) 2,3,4,6

28
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OnHOATOMHBIE
CIIUPTHI

@yHKIIMOHAIbHAS
TUAPOKCUIIbHAS IPYyIIIA.
['oMonorunueckuit psa
MIpeEIbHBIX OJTHOATOMHBIX
cnupToB. M30Mepus nosioxkeHus
(GyHKIMOHATBHON TPYTIIIHL.
Bonopoanas cBs3b.
XUMHYECKUE CBOMCTBA CIIUPTOB.
Anbnerunnas rpynna. Peakuus
3Tepu(UKAIINH, CITOKHBIC
s¢upsl. [IpuMeHneHne ciupToB.
JleicTBHE METUIIOBOTO U
STHJIOBOTO CIIUPTOB Ha
opranusM uenoBeka. CUpThI.
Knaccudukanus,
HOMEHKJIaTypa, H30Mepus
CHUPTOB. METaHOJ ¥ 3TaHOMI KaK
MIPEICTaBUTENHN MPEAETbHBIX
OJIHOATOMHBIX CIIUPTOB.
XuUMHYEeCcKue CBOMCTBA (Ha
IpUMepe MeTaHoJIa U ATaHoJIa):
B3aMMOJICHICTBHE C HATPUEM KaK
croco0 yCTaHOBJICHHS HATUYHS
TUAPOKCOTPYIIIBI, PEAKIIHS C
rajoreHoBOJIOPOJIaMHU KaK
croco0 MoTydeHHs
pacTBOpUTENEH, JeruapaTanus
KaK croco0 MoJy4yeHHsl STUJIeHA.
Peakuust ropeHus: ciupThl Kak
tormBo. [I[pumenenne
METaHOoJIa 1 3TaHoJa.
Pu3HOI0rnYecKoe AecTBre
METaHoJa 1 3TaHoJa Ha
OpraHu3M 4YeJIOBEKA..
Jlemoncmpayuu. OxucieHne
CIUpTa B aJIbJETU/L.
JlabopamopHvie onvimul.
CpaBHEHME CKOPOCTH
VCIIAPEHUs BOJIbI U ATAHOJIA.

HaspiBate criupTsl 110
MEXKyHapOAHOW HOMEHKIIAType.
XapakTepu3oBaTh CTPOCHHUE,
CBOICTBA, CIIOCOOBI MOTyYeHHS U
00J1aCTH IPUMEHEHUS
IpEJIENbHBIX OJHOATOMHBIX
CIIUPTOB.

VYcraHaBivBaTh NPUYNHHO-
CJIEJICTBEHHYIO CBSI3b MEXAY
COCTaBOM, CTPOEHUEM MOJIEKYI,
CBOMCTBaMU U IPUMEHEHUEM
METAHOJIa ¥ ITAHOJIA.
HaoOmronaTs, caMOCTOSITENIHLHO
MIPOBOJIUTH U OTIMCHIBATH
XUMHAYECKHI SKCTIEPUMEHT

17

MuoroartoMHBIE
CITUPTHI

:‘)TI/IJ'IGHI"J'II/IKOJ'IB, Kak
IMPEACTABUTCIIb ABYXAaTOMHBIX U
TIIMOCPHUH, KaK IIPCACTABUTCIIb

TPEXaTOMHBIX CIIUPTOB.
KauecTBeHHas  peakuumss  Ha
MHOTOaTOMHBIE  CHMPTBI,  UX
CBOJCTBa, MIOJIy4YEHUE "
npumeHenue.  Ilonsatue 00
aHTu(dpu3ax. KauectBeHHas
peakuus Ha  MHOTIOAQTOMHBIE
CIOUPTBI U €€ NPUMEHEHHUE IS
pacmo3HaBaHUsl TJMIEpUHA B
cocraBe KOCMETHYECKHX
CPEACTB. [IpakTrueckoe

NPUMEHEHHUE OSTUJICHIIIMKOJISL U
TJIMLEPUHA

KnaccuduiupoBats CHUPTHI 110
UX aTOMHOCTH.
XapakTepu3oBaTh CTPOCHUE,
CBOMCTBa, CIIOCOOBI MOTyYEHHS U
00nacTH MpUMEHEHUS
MHOTOATOMHBIX CIIUPTOB.
Unentudunuponartsb
MHOTOATOMHBIE CIIUPTHI C
MOMOIIIbIO KaY€CTBEHHOU
peaKkInH.

Habmonate, caMocTosITENEHO
MPOBOJNTH U OTIHCHIBATH
XUMUYECKUN IKCIEPUMEHT




Jlemoncmpayuu. KauecTBeHHas
peakiys Ha MHOTOATOMHbBIE
CIIUPTHI.

Jlabopamophvie onvimai.
PactBopuMoOCTSb TiIHIIEpHHA B
BOJIE

18 ®denou Crtpoenue, nojiyueHue, XapakTepu3oBaTh CTPOCHUE,
CBOMCTBA U IPUMEHEHHE CBOMCTBa, CIIOCOOBI MIOJIyYEHUS U
(enosa. KauecTBeHHBIE obnactu npuMeHeHusl eHoa.
peakiuu Ha GeHo. B3anmHoe WnentudumupoaTts GEHOT C
BIIUSTHUE aTOMOB B MOJICKYJIE MOMOIIBIO KAYECTBCHHBIX
¢denona. CTpoeHne MOJIEKYITbI peaKIui.
(dbenona. BzaumHoe BiusiHIE
aTOMOB B MoJIeKyJse ¢eHoa. CoOmronaTh mpaBuiIa
XUMHYECKUE CBOMCTBA: 0e301acHOTO OOpaIeHus ¢
B3aUMO/ICHCTBUE C HATPHEM, benonom
TUAPOKCHIOM HATpHsi, OPOMOM.
[Ipumenenue denona..
Jlemoncmpayuu. 3aBUCUMOCTb
pacTBOpEMOCTH (eHOIIa B BOJIE
OT TEMITIEPATYPHI.
B3aunmoseiictBue penomna ¢
OpOMHOI BOZION U XJIOPHIOM
xene3a(lll), kak kauecTBeHHBIE
peakuuu

19 AJpaeruasl u dopmManpIerul U aleTAIbACTH I, | XapaKTepU30BaTh CTPOCHUE,

KETOHBI

KaK MPEeJCTaBUTEN abJCTHIIOB,

cocTaB X
MoJiekysl. OyHKIIMOHAbHAS

KapOOHUIIbHAS rpymmna.
KadecTBeHHbIE  peaknmuu  Ha
alIbICTUIbI. CsoiicTBa,
MOJy4YeHHE U INPUMEHCHHE
dbopmanpaeruaa u
aleTajabIeruaa. Peakiun
ITOJINKOHIEHCALIU T IS
dopmanpaeruna. Ilonarue o

KC€TOHax Ha IIPHUMEPE alcTOHA.
KauecTBeHHBIE pCaKnuu Ha

KapOOHUIIbHYIO TpyImy
(peakrus «cepedpsTHOTO
3epKajia», B3aUMOJICHCTBUE C

ruapokcugom menu (Il) m ux
NpUMEHEHHEe Asi OOHapy>KeHUs

OpefenbHbIX  aJbJETHJIOB B
IPOMBIIITIEHHBIX CTOYHBIX
BOJIaX. Tokcu4yHOCTH
QJIbJIETU/IOB. [Tpumenenue
(bopmanbaeruaa u
aretaibJeruaa

Jemoncmpayuu. Peakuun
cepeOpsIHOTO 3epKaja v o
CBEXKETOTYYCHHBIM
ruapokcuaom meau(ll) mpu
HarpeBaHUH, KaKk KaueCTBEHHBIC

CBOMCTBA, CITIOCOOBI TIOJIYUYCHUS U
00J1acTH IPUMEHEHUS
dbopmanbaeruaa u
aleTajabaeruaa.
NnentudunmpoBath aabIeruabl
C MOMOIILI0 KaYECTBEHHBIX
peaKIuid.

Co0mronaTh paBuiIa
9KOJIOTUYECKH TPAMOTHOTO U
6e301macHOTO OOpaIeHus ¢
(hopmMabaeTHIOM.




pPCaKkMu Ha aJIbJACTHIbL

20 KapOonoBeie I'omonoruueckuit psan | XapakTepu3oBaTh CTPOECHHUE,
KHUCIIOTbI IIpeneIbHBIX OJTHOOCHOBHBIX | CBOMCTBA, CIIOCOOBI MOJTYUSHHS U

KapOOHOBBIX KuCIOT. JKupHBIE | 001aCTH IPUMEHEHUS
KHUCJIOTBL. XHWMHUYECKHUE | MYPAaBbUHON U YKCYCHON KHUCIIOT.
CBOICTBa KapOOHOBBIX KHCIOT. | Paznuuars obuiee, ocoOeHHOE 1
[lonyueHue u©  NpUMEHEHHE | €AUHUYHOE B CTPOCHUU U
MYpPaBbUHOMN u YKCYCHOM | CBOMCTBaX OPraHUYECKHUX
KHCJIIOT. (MypaBbHHOMW U YKCYCHOW) U
Jlemoncmpayuu. O6pa3isl HEOPraHUYECKUX KUCIOT.
MYpPaBbUHOM, YKCYCHOM, Hab6nronate, mpoBOUTS,
MaJbMUTHHOBOM M CTEAPUHOBOI | OMMCHIBATH U (PUKCHUPOBATH
KHCJIOT U UX PaCTBOPUMOCTH B pe3yNbTaThl IEMOHCTPALMOHHOTO
BOJIe YKCYCHasl KMCIJIOTa KaK 1 J1a0OpaTOPHOTO XUMHUYECKHUX
MIpEICTaBUTENb MPEAETbHBIX HKCIEPUMEHTOB.
OJIHOOCHOBHBIX KapOOHOBBIX CobmtoiaTh paBuia
KHCIIOT. XMMUYECKHE CBOMCTBA | IKOJIOTMYECKU I'PAMOTHOTO U
(Ha mpumepe yKCyCHOM Oe3omacHOro oOpaleHus ¢
KHCIIOTBI): PEaKIIUU C KapOOHOBBIMU KHCIIOTaMU
MeTajljlaMi, OCHOBHBIMU
OKCUJAaMH, OCHOBAHUSIMHU U
COJIIMU KaK MOATBEPKICHHE
CXOJICTBA C HEOPraHUYECKUMU
kucinotamu. Peakmus
aTepuUKAIIHI KaK CII0CO0
MOJIy4EHHUS CIIOXKHBIX 3(PUPOB.
[IpumeneHnne ykCcycHOM
kucioThel. [IpeacraBnenue o
BBICIINX KapOOHOBBIX KHCIIOTaX.
Jlabopamophule onvimul.
XHUMHYECKUE CBOMCTBA
YKCYCHOM KUCJIOTBI

21 Crnoxwnbie 3dupsl. | Peakius stepudukamnmm. OnuceIBaTh peakiuu

Kupbl

Crnosxubie 3¢upsl. XKupsl, ux
COCTaB U THIPOJN3 (KUCIOTHBIN
U IIEJI0YHOM). MbLia.
I'mapupoBaHue KUpoB.
CrnosxHble 3(DUpBI U KUPBL
CrnosxHble 3(pUpbl KaK TPOIYKTHI
B3aMMO/JICHCTBUS KapOOHOBBIX
KHUCIIOT CO CIIUPTaMH.
[Ipumenenue caoxHBIX 3GUpoB
B MUIIEBON U Map(roMepHOit
MPOMBIIUIEHHOCTHU. JKuphbI Kak
CIIOXHBIE A(UPHI TTUIIEPUHA U
BBICIHIMX KapOOHOBBIX KHCIIOT.
PacturenbHble U )KUBOTHBIE
YKUPBI, UX COCTaB.
Pacnio3naBaHue pacTUTENbHBIX
YKUPOB HA OCHOBAHUM UX
HETIPEeIbHOTO Xapakrepa.
[Ipumenenue xupos. 'naponus
WJTM OMBLJICHUE )KUPOB KaK

aTepuPUKAIMKI KaK 00paTHMOM
0OMEHHBIH MPOIECC MEXKTY
KUCJIOTAMH U CIIUPTAMH.
XapakTepu30BaTh CTPOCHUE,
CBOWCTBA, CIIOCOOBI MMOJTy4CHHUS U
00J1acTH IPUMEHEHUS JKUPOB.
YcTanaBnuBaTh 3aBUCUMOCTD
MeXay PU3NIECKIMU
CBOMCTBaMH >KHUPOB, COCTABOM HX
MOJIEKYII U TIPOUCXOKICHHUEM.

Y TIPOU3BOJICTBO TBEP/IBIX )KHUPOB
Ha OCHOBE PAaCTUTENLHBIX Macell.
Habmtonate, mpoBOAUTS,
OTHCHIBATh U PUKCUPOBATH
pe3yabTaThl JEMOHCTPAIIMOHHOTO
1 JTa0OPaTOPHOTO XUMHUIECKHIX
IKCIIEPUMEHTOB




CHOCO0 MPOMBITINIEHHOTO
MOJIYYECHHS COJIEN BBICIIUX
KapOOHOBBIX KUCIOT. MBLTA KaK
COJIM BBICIIUX KapOOHOBBIX
KMCJIOT. Moromiue cBOCTBa
MBLIA.

Jlemoncmpayuu. Kosnmekuus
CIoxHBIX 3upoB. Komrekmust
xkupoB. OOpasbl TBEPIOTO U
KUJKOTO MBLIA.
JlabopamopHule onvimul.
Ornpenenenre HENPEaeIbHOCTH
pPaCTUTEILHOTO Maciia

22

YrineBoasl

YrneBoasl. Monocaxapuasl.
['mroko3a Kak ampaeruaocupr.
CopbOutr. Mono4HOKHCIIOE U
CIIUPTOBOE Opo’KeHue.
DOTOCUHTES. Jucaxapupl.
Caxapo3a. [Nomucaxapunpr:
Kpaxmai, LEJUTEOJIO3A.
Knaccuduxkarus YTJIEBOIOB.
Haxoxnenue YIJIEBOJOB B
npupojie. bpoxkeHue TIIFOKO3BL..
I'maposm3 caxapossl. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTHYECKHE
MOJIMMEPBL. XUMUYECKHE
CBOICTBA KpaxMajia u
LEJUTFOJIO3E] (ruzmposnus,
KaueCTBEHHAsl peaklus ¢ WOJOM
Ha KpaxMajl U €€ IPUMEHEHHe
uis oOHapyXeHHsI Kpaxmaia B
IPOJIYKTax MATaHUA).
[Ipumenenune u Ouojoruyeckas
posib yrieBonoB. [lonsitue 06
UCKYCCTBEHHBIX BOJIOKHaxX Ha
IIpUMEpPE alleTaTHOI'O BOJIOKHA
Jlemoncmpayuu. AnberuHbIC
CBOMCTBA U CBOMCTBA
MHOTOATOMHBIX CIIUPTOB
[JIFOKO3bI B PEAKIUSAX C
rugpokcugom meau(ll).
Wnentuduxamms kpaxmana.
JlabopamopHvie onvimul.
N3roroBnenne KpaxmMajabHOTO
kieiicrepa. nentudukanus
KpaxmaJia Kak KOMIOHEHTa
HEKOTOPBIX MPOJYKTOB MUTAHUS

OnpenensiTb NPUHAAIEKHOCTh
OPraHNYEeCKHX COCTMHEHUN K
YTJIEBOJIAM.

PaznngaTe MOHO-, 1U- B
MOJIMCaXapu bl 10 UX
CIIOCOOHOCTH K THJIPOJIH3Y.
[IpuBOUTE IPUMEPHI
IIPEACTABUTENEH KaXA0W rPYIIIbI
YTJIEBOJIOB.

Hab6mronaTs, mpoBOIUTS,
OTIHMCHIBATh U PUKCUPOBATH
pe3yabTaThl JEMOHCTPALMOHHOTO
1 J1aOOPATOPHOTO XUMHUYECKUX
JKCIEPUMEHTOB

23

AMUHBI

AmuHorpymnmna. AMUHBI
MpeJeIbHbIE U APOMATUYECKHUE.
AnunuH. [lonydyeHre aMuHOB.
Peakiusa 3unnna. XuMUYECKHUE
CBOMCTBA U IPUMEHEHHE
amMuHOB. U neHTHuKaus
OPraHUYEeCKUX COCIUHECHUM.
['eHeTnueckas CBA3b MEXKIY

Onpenensars NpuHaAIEKHOCTh
OpPraHMYECKOI0 COETUHEHMS K
aMMHaM Ha OCHOBE aHaJIM3a
COCTaBa €ro MOJIEKYII.
XapakTepu3oBaTh CTPOEHUE,
CBOICTBA, CIIOCOOBI MOJIYYeHUS U
00J1acTH MPUMEHEHUS AaHWIMHA.
ApPryMEHTHpPOBaTh YyBCTBO




KJIaCCaMM OPraHUYECKUX
coequHeHuN. TUIbl XMMHYSCKUX
peakuuii B OpraHn4eCcKon
XUMHUHU.

Jemoncmpayuu. Ioptper H. H.
3unuHa. Komiekus
AHWIMHOBBIX KPACUTENEH.
JlabopamopHvie onvimol.
H3rotorieHue Moiemnen
MOJICKYJT aMUHOB

TOPJIOCTH 32 JIOCTHKCHUS
OTEYECTBEHHOW OPraHUYECKOU
XUMUHU.

CoOnronats npaBuia
6e301acHoOro 00paIIeHus ¢
AQHWJIMHOM M KPaCHTEJISIMU Ha €ro
OCHOBE

24 AMHWHOKHUCIOTBHI. AMMHOKHUCIOTBI, cocTaB  uX | OnpenensiTe NPUHAICKHOCTD
MOJIEKYl U  CBOWCTBA, KaK | OPraHUYECKOTO COCIUHEHHUS K
aMmdoTepHbIX OPraHWYECKUX | aMHUHOKHUCIIOTaM Ha OCHOBE
coequHeHUW.  [NHMIUMH,  Kak | aHajau3a COCTaBa MX MOJIEKYI.
MPEICTaBUTENb  AMUHOKHUCIOT. | XapaKTepU30BaTh CBOMCTBA
[Tonyyenue MOJIUTIETU/IOB | AaMHUHOKHCIIOT KaK aM(pOTEPHBIX
peakuueil  MOJMMKOHACHCAIUU. | COSAUHEHUH.

[TonATHE O IENTUAHON CBSI3H. Paznuuare peakuuun
JlabopamopHuvie onvlmol. | TOJUKOHICHCAIIUH W TICTITH/THBIE
HsrotoBnenue MOJIETN | CBSI3U

MOJIEKYJIbI TJIMIIMHA

25 benku Ctpoenne Mosiekyn  OenkoB: | XapakTepu30BaTh COCTAB,
TIePBUYHAS, BTOpUYHAS U | CTPOCHUE, CTPYKTYPY M CBOMCTBA
TpeTUYHast CTPYKTYpHI. | O€IKOB.

KadectBennsie  peakumu  Ha | UaerTudunupoBaTs OSIKH.
Oenku, HX ruapoan3, | OnuceBaTh OMOJIOTOYECKIE
JIeHATypanus ¥ OHOJOTHYECKUE | CBOMCTBA OCIIKOB HA OCHOBE
(GyHKIMH. benku KaK | MEXIPEAMETHBIX CBA3EH XUMUHI
MIPUPOTHBIE OHMOTIOTUMEDBI. | U OUOJIOTUH

CoctaB u cTpoeHue OEIKOB.

XHUMHYECKHE CBOHCTBa OEJIKOB:

TUAPOIIU3, JeHaTypalusl.

O6napyxeHue  O€IKOB  mpH

MIOMOIITI KaueCTBEHHBIX

(1IBETHBIX) peaKIuii.

[IpeBpaieHusi GeNKOB MUIIHA B

OpraHus3Me. buonoruueckue

byHKIIIN OEJIKOB.

HNmmoOunu3oBaHHbIe (EPMEHTHI

U UX IPUMEHEHUE.

Jlemoncmpayuu. KayecTBeHHBIE

peaxiu Ha OeNKu.

26 [TpakTryeckas Wnentuduxamus oprannueckux | [IpoBoauts, HabmoaaTh U
pabora No 1. COEMHEHU M OTIMCHIBATh XUMUYECKUI
Nnentuduxarms AKCIIEPUMEHT ISl
OpraHUYEeCKUX MOATBEPKJICHUS CTPOCHUS U
COEMHEHU I CBOMCTB pa3IMYHbIX

OpraHUYeCKUX COEUHEHUH, a
Tak)Ke UX UACHTU(DUKAIINH C
MOMOIIIbIO KaUeCTBEHHBIX
peaxkuui

27 [ToBTOpEeHue n TectupoBaHue, pemieHue 3a1a4 | BbINONHATH TECTHI, pelaTh

00001enne

U YIpa)XHEHUH 10 TeMe

3aJ1aui ¥ YIPaKHEHUS 110 TeMe.
[TpoBOIUTH OTICHKY
COOCTBEHHBIX JOCTHKECHUN B




YCBOCHUU TEMBI.
KoppekTupoBarb cBOM 3HaHUS B
COOTBETCTBUH C IUIAHUPYEMBIM
pEe3yNbTaTOM

28 KonTpomnsnas padora Ne2 «Kucnopoa- u a3oTcoaepikaiiue OpraHnuecKue COSIMHCHISD
29— | Tema 4. Opranuyeckasi XuMusi 4 001ecTBoO (5 1) 1,36
33
29 buortexnonorus Pazpurtue Ouorexnosnoruu. Tpu | OOBSACHATH, YTO TaKOE
HarpaBJIeHUs] OMOTEXHOJIOTUH: OMOTEXHOJIOTHsL, TeHHAas! (WK
reHHasi (MM reHeTHYecKas) FeHETHYECKasl) MHKEHEpHS,
WH)KEHEPUST; KIETOYHAs KJIETOYHAsI HH)KEHEepus,
UHXEeHepus; Onojoruyeckas Ouosornyeckass MHXEHEPH,
WHXeHepus. [ eHeTnyeckn KJIOHUPOBaHUE,
MOJU(PHUIMPOBAHHbBIE MMMOOUIN30BaHHbIE (PEPMEHTHI.
oprauusmsl ('MO) u XapakTepru3oBaTh poJib
TpaHCTE€HHAas MPOAYKIIHS. OMOTEXHOJIOTHH B PEIICHUN
Kitornposanue. IPOJOBOJILCTBEHHON TPOOIEMBI
NMmobOunuzoBanHble (PepMEHTHI | M COXpAaHEHUH 370POBbs
Y UX TIpUMEHEHHE. YyeJloBeKa
Jlemoncmpayuu.
BuneodparmenTs! u criaiiipl o
OMOTEXHOJIOTHHU 1
MMMOOUITU30BaHHBIM
(dhepmeHnTam
30 [Tomumepsr Knaccudukanus moaumepos. KnaccudumupoBats moaumeps
HckyccTBeHHBIE TOJUMEDBI: MO Pa3IUYHbIM OCHOBAHUSIM.
LEJUTYION/, alleTaTHbIHN MENK, Paznuyats HCKYCCTBEHHBIE
BHICKO3a, 11eUI0(DaH. MOJIMMEPBI,  KIacCU(UIIMPOBATH
Jemoncmpayuu. Konnexkuus UX U WUIIOCTPUPOBATh T'PYIIIBI
nosimMepoB. Komnekuus MOJIMMEPOB MTPUMEPAMHU.
CUHTETUYECKUX MOJTUMEPOB U YcTaHaBIMBaTh CBS3U  MEXKIY
U3JICNIUN U3 HUX CBOWCTBAMHM  TIOJUMEPOB U
00J1aCTSIMU UX MPUMEHEHUs
31 CuHTeTHueckue [Honumepusanus u | Paznuyare monmmepuzanuio u
MOJIUMEPBI MOJIMKOHCHCAIUS, KaK CIIOCOOBI | MOJMKOH/ICHCAIIHIO.
MOJTyYEHUS nonuMepos. | [IpuBoauTs  mpUMEpHl  ATHX
CuHTeTH4ecKHe KaydyKH. | CIIOCOOOB MOJTy4EHUS
[Monuctupomn, TedioH U | IOJIUMEPOB.
MOJIMBUHUIIXJIOPUI, kak | OnuceiBaTh CUHTETUYECKUE
MpEeICTAaBUTEINHN IIJIacTMAcC. Kay4yKH, IJIACTMACChl U BOJIOKHA
CuHTeTH4ecKHe BOJIOKHA: | HA OCHOBE CBSI3M CBOIiCTBa —
KaIpoH, HailJloH, KeBJap, | MIpUMEHEHUe
JaBCaH.
Jemoncmpayuu. Konnexkuus
CHUHTETHYECKUX IIOJIMMEPOB:
lacTMacC U BOJIOKOH U
W3IEIIMN U3 HUX
32 [TpakTuyeckas Pacno3naBanue mactmacc u | IlpoBomuth,  Habmogate |
pabota Ne 2 BOJIOKOH OTIHCHIBATH XUMUYECKUN
HKCTIEPUMEHT TUTST
UACHTUQHUKAIMKA  TUIacCTMacC |
BOJIOKOH c MOMOUIbIO
Ka4eCTBEHHBIX PeaKIUn
33 IloBTOpenue u 0606meHue Kypca. [logBeieHre HTOTOB YU€OHOr0 ro/a.
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PesepBHoOe Bpemst

IIpumepHoe TeMaTHYeCKOe MIAHHPOBaHUe Kypca 11 kiacca 6a30Boro ypoBHs
(1 4 B Henemto, Becero 35 4, U3 HUX 1 4 pe3epBHOE BpeMsl)

OcHoBHBIC
HaIpaBJie-
Ne XapaKTepMCTmca OCHOBHBIX BH/10B HUA
w/n Tema ypoka OcHOBHOE coliep:kaHNe YpPoKa AesITeJIbHOCTH 00yyaromuxcs (Ha BOCIIUTA-
YPOBHE y4eOHBIX el CTBHIl) TeJbHOI
AesiTelb-
HOCTH
1—9 | Tema 1. Ctpoenue Beuects (9 1) 2,3,5 6
1 OcHoBHBIE Crtpoenue aToma: cOCTaB sizipa ApryMeHTHPOBATH CIIOKHOE
CBEJICHUS O (HYKJIOHBI) M 2JIEKTPOHHAs CTPOEHHE aTOMa KaK CUCTEMBI,
CTPOEHHUH aToma obonouka. [lonstue 06 cocTosilIei U3 siipa u
nzotonax. [lonstue o AIEKTPOHHOU 000JIOUKH.
XUMHUYECKOM DJIEMEHTE, KaK XapakTepu3oBaTh YpOBHU
COBOKYITHOCTH aTOMOB € CTPOEHHUSI BEIIECTBA.
OJIMHAKOBBIM 3apsJIOM SIIpa. OnuceiBaTh yCTPOUCTBO U
Jemoncrparmu. [TopTperst paboty bosbioro aapoHHoro
3. Pesepdopna, H. bopa. KoJITaniepa
BuneodpparmenTs! u criaisi
«bonbIok agpOHHBIN
KoJUTaiiiep», «YpOBHU CTPOECHUS
BemlecTBay CTpOeHHE BEIIECTBA.
CoBpeMeHHast MOJIENb CTPOCHUS
aToMa. DJIEKTPOHHAs
KOH(UTYpaIus aToma.
OcHOBHOE U BO30YXKJIEHHBIE
COCTOSIHUSI aTOMOB.
Krnaccudukanus XuMuyecKkux
3JIEMEHTOB (S-, P-, 0-371€MeHTHI).
Oco0eHHOCTU CTPOEHHS
SHEPreTHYECKUX YPOBHEHN
aToMoB d-371eMEHTOB
2 [lepuoanueckas ®u3nueckuil cMbICa TPUHATON B | ONUCHIBATH CTPOCHUEM aTOMa
cucrema tabnmune J{. WM. MenzeneeBa | XHMUYECKOTO 3JIEMEHTA Ha
XUMUYECKUX CUMBOJIMKH: MOPSIAKOBOTO | OCHOBE €0
3JIEMEHTOB HOMEpAa  DIIEMEHTA, MOJIOKEHUS B IEPUOIUYECKON
J. 1. MenneneeBa | mepuoja W HOMEpPA TIPYIIBL. | CUCTEME
B CBETE YUYECHUS O IlousTtue BaneHtHbIxX | JI. 1. Mennaeneena.
CTPOEHHHU aToMa JJIEKTPOHAX. OTtoOpakenue | 3anuchIBaTh IEKTPOHHBIE U
CTPOEHUS AIIEKTPOHHBIX | DJEKTPOHHO-TpapuIecKue
000JI0YeK aTOMOB XHMHUYECKUX | (POPMYIbI XUMHUUYECKHUX
3JIEMEHTOB MIOMOUIBIO | DJIEMEHTOB.

CIIEICTBHE
CTPOEHHUSI.
ceMeNncTBa

IEKTPOHHBIX M 3JEKTPOHHO-
rpagudeckux Gopmyi.

OObsicHeHHE 3aKOHOMEpPHOCTEH
W3MEHEHHs CBOICTB 3JIEMEHTOB
B Iepuojax
NEPUONYECKON CHUCTEMBI, Kak
3JIEKTPOHHOTO
ONEeKTpOHHbIE
XUMHUYECKHX

Onpenensars OTHOLIEHUE
XUMHUYECKOTO DJIEMEHTa K
OIIPENEIEHHOMY NIEKTPOHHOMY
CEMENCTBY




3JIEMEHTOB.
HemoncTpauu. Paznuuneie
dopwmel [leproanueckoit
CHUCTEMBbI XUMHYECKHUX
anemeHTOB JI. . Menjeneena.
IToptper 1. . Menneneena.
JlaGopaTopHbI€ OTBITHI.
MogennpoBaHue OCTPOEHUS
[Teproanueckoi CUCTEMBI C
IOMOUIbIO KAPTOUYEK

CpaBHeHue [IpeanochlIKu OTKPHITHS [IpencraBusTh pa3BuTHe
[Tepuoanueckoro [lepponnueckoro  3akOHa W | HAYYHBIX TEOPUU M0 CIIUPATIA HA
3aKOHa U TEOPHUH TEOPUU XUMHUYECKOTO CTPOCHHUS | OCHOBE TPEX POPMYIHPOBOK
XHUMHYECKOTO OPraHUYECKUX coequHenuit; | Ilepmoauueckoro 3akoHa u
CTPOEHUS Ha poib JIMYHOCTM B HCTOPUHU | OCHOBHBIX HaIlpaBIEHUH
bunocodcroit XUMUU; 3HAYE€HHWE TPAKTUKH B | Pa3BUTHS TEOPUU CTPOCHUS
OCHOBE CTaHOBJICHUH u Pa3BUTHH | (XUMHUYECKOTO, JIEKTPOHHOTO U
XUMUYECKUX TCOPHUH. MPOCTPAHCTBEHHOTO).
Hemoncrpammu. [Toptperst /1. XapakTepru3oBaTh PoOJb
. Menneneesa u A. M. MPAKTUKH B CTAHOBJICHUH U
byrneposa Pa3BUTUU XUMHYECKOUN TEOPHUH.
AprymMeHTHpoBaTh 4yBCTBO
TOPJOCTH 32 TOCTUKEHUS
OTE€UYECTBEHHOM XUMUH U BKJIa]
POCCUICKUX YUEHBIX B
MHPOBYIO HAYKY
HNonnas KaTnoHbl 1 aHUMOHBI: WX 3apsiibl | XapaKTEePU30BaTh HOHHYIO
XUMUYECKas CBSI3b | M KIacCU(UKAIMA TI0 COCTaBY | CBSI3b KaK CBsI3b MEXIy HOHAMHU,
1 MOHHEIC Ha TIPOCTBIE W  CJOXHBIE. | 00pa3yIOMIUMHUCS B PE3YJIbTATE
kpuctaunaeckue | [IpencraBurenu.  [lonsitue 00 | oTAaum uim mpuéma dJIEKTPOHOB
peéTKu MOHHOM  XMMHUYECKOW  CBSI3U. | aTOMaMHM WJIM TpynnamMu
HNonnas KpHUCTAJUIMYECKas | aTOMOB.
pemérka Hu ¢dusuveckue | OnpenensTh TPUHAAICKHOCTh
CBOMCTBaA BEILIECTB, | HIOHOB K TOW WJIM UHOW TpyIIIe
00YyCIIOBJICHHBIC STHUM | Ha OCHOBAHUU UX 3apsijia U
CTPOECHHUEM. COCTaBa.
HemoncTpauu. Moenb Xapakrepru3oBaTh (PU3UICCKHE
MOHHOM KPUCTAJUTMYECKOM CBOMCTBA BEIIECTB C HOHHOM
PEIETKU Ha IIPUMEPE XJI0pHUaa CBA3BIO, KaK (PYHKIIMIO BUIA
HaTpusi. MuHepabl C 3TUM XHUMHYECKOM CBSA3M U THIIA
TUMOM KPUCTAJTUYECKOU KPUCTAJUIMYECKON PEIIETKU
PEIIETKOM: KaIbIUT, TAJIUT. .
DNeKTpOHHAas pUpoa
XUMHYECKON CBS3U.
DNEeKTPOOTPULIATENEHOCTh
KoBanentnas [Tonatue o KoBaneHTHOM CBs3M. | ONMUCHIBATH KOBAJIEHTHYIO
XUMUYECKas CBSI3b. | DNEKTPOOTPULATEIBHOCTD, CBSI3b, KaK pPe3yJbTaT
AToMHBIC U HETOoJsIpHast u noJisipHasi | oOpa3oBaHUs 0OIIHUX
MOJIEKYJISIPHBIE KOBaJICHTHbIE CBSI3U. KpaTHOCTDH | 3JIEKTPOHHBIX Map WM KaK
KPUCTAJUIMYECKUE | KOBAJEHTHOU CBSI3U. | Pe3yJbTaT MEPEKPbIBAHUS
peleTKU MexaHU3MBbI 0o0pa3oBaHUs | DIIEKTPOHHBIX OPOUTANICH.
KOBaJICHTHBIX cszeit: | KmaccuduuumpoBatsb
OOMEHHBIN u JIOHOPHO- | KOBaJIEHTHBIE CBs3M 10 D0,
AKLIEITOPHBIN. ITonsipHOCTB | KPATHOCTH U CTIOCOOY




MOJIEKYJIBI,  KaK  CIEICTBHUE
MOJIIPHOCTU CBSI3U U TEOMETPUH
MoJekyiabsl.  Kpucramnmgeckue
PEUIETKA C 3TUM THUIIOM CBSI3H:
MOJIEKYJIIPHBIE W aTOMHBIE.
Du3nyecKnue CBOMCTBA BEIECTB,
00YyCIJIOBJICHHbBIE TUTIOM
KPUCTAJNIMYECKUX pELIETOK.
Bunnr XUMHUYECKOU CBSI3U
(koBasieHTHA, HOHHA,
MeTaJIJINYECKasi, BOJOPOAHAS) U
MEXaHHU3MBI €€ 00pa30BaHUs
HemoncTpamu. Moaenu
MOJIEKYJIIPHOM
KPUCTAJUIMYECKOM PEIIETKN Ha
MIPUMEPE «CYXOTO JIbJIa» WU
HoJa U aTOMHOM
KPUCTAJUIMYECKOM PEeIIETKY HA
npuMepe anmasa, rpadura uin
KBapua. Mojienb MOJIIPHOTO
00béMa raza

NEPEKPBIBAHUS AIEKTPOHHBIX
opOutanei.

XapakTepu3oBath GU3NIECKUE
CBOMCTBA BEILIECTB C
KOBaJICHTHOM CBS3bIO, KaK
(YHKIIUIO KOBaJICHTHOH CBS3H U
THIIA KPUCTAINYECKON
peLETKn

Meramnnueckas
XUMHNYCCKAAa CBA3b

ITongaTre o MeTaIIMUeCKOH
CBSI3U M METAJNIMYECKUX
KPUCTAJUTMYECKUX PEIIETKAX.
dusznyeckre CBOMCTBA
METAJIJIOB Ha OCHOBE UX
KPUCTAJUTMYECKOTO CTPOCHUS.
[IpumeHeHnne mMeTamioB Ha
OCHOBE MX CBOMCTB. UEpHBIE U
LIBETHLIC CITJIABEI.
Kpucrannmaeckue u amopgHsbie
BEIIEeCTBA. TUIIBI
KPUCTAJUTMYECKUX PEIICTOK
(aToMHas1, MOJICKYJISIpHAS,
WOHHAs1, METAJUTMYECKast).
3aBUCHMOCTD (PU3UIECKUX
CBOICTB BeIlleCTBa OT TUIIA
KPUCTAJUTMYECKOU PEIIETKH.
[TpuumHBl MHOTOOOpA3Us
BEIIECTB.

HemoHnctpanuu. Moaenu
KPUCTAIUIMYECKUX PEIIETOK
METAaJJIOB.

JIabopaTopHBIE OMBITHI.
Koncrpynposanue moaenu
METaJJINYEeCKOM XUMUYECKOM
CBSI3U

XapakTepru3oBaTh
METaJUTMYECKYIO CBA3b KaK
CBSI3b M@Ky HOH-aTOMaMU B
MeTajllax U CcIuiaBax
MOCPEICTBOM
0000I1IeCTBIIEHHBIX BAJIEHTHBIX
3JIEKTPOHOB.

OOBACHATH EIUHYIO TTPUPOTY
XAMHYECKHUX CBSI3CH.
Xapaktepru3oBaTh (HPU3UICCKHE
CBOMCTBA METAJIJIOB, KaK
(GYHKIIUIO METALTHYECKON
CBS3U M METAJIMYECKOM
KPUCTAJUTMYECKON peréTKA

Bopoponnas
XUMUYECKasi CBS3b

Me:xmonexkynspHas 1
BHYTPUMOJIEKYJISIpHAS
BOJOPOJIHBIE CBSI3U. 3HAUYCHHE
MEXMOJIEKYJIIPHBIX
BOJIOPOJIHBIX CBA3E€H B IPUPOJIE
U KU3HU YEJIOBEKa.
JlemoHcTpanmu.

XapakTepu30BaTh BOJOPOIHYIO
CBSI3b KaK 0COOBIH THUII
XUMHUYECKOM CBSI3H.

Paznmnuarhs MEXMONEKYISIPHYIO
Y BHYTPUMOJIEKYJIIPHYIO
BOJIOPOJIHBIE CBSI3H.
PackpsIBaTh posib BOZOPOIHBIX




BuneodparmeHTs! U Cltaiiipl
«CTpyKTYypHBI O€TKay.
JIaGopaTopHBIE OIBITHI.
Henaryparus Oenka

CBA3EH B OpraHU3aluy MOJIEKYI
OHoIoIMMEepOB, — OEITKOB U
JHK, — Ha ocHOBE
MEXKIIPEAMETHBIX CBA3EH C
Oouosoruei

8 [Tonumepst [Tonyyenue IIOJIMMEPOB | XapaKTepUu30BaTh MOJIUMEPHI
peaKkuusIMU TOJIMMEPU3AIMU U | KAK BHICOKOMOJICKYJISIPHBIC
MMOJMKOHICHCAIIUM. BaxkHeHmme | coeauHeHUS.
NpeACTaBUTENIM  IulacTMacc U | Paznuyath peakiuu
BOJIOKOH, HX MOJIyYC€HHE, | TOJIUMEPU3AIUU 1
CBOICTBA i MIPUMEHEHHUE. | TOJUKOHICHCAIUH.
[lonstTne o Heopranuyeckux | OnKMCHIBaTh BaKHEHIINE
MOJIMMEpPax i WX | MPEACTaBUTEIH TIaCTMACC 1
MpeACTaBUTENH. BOJIOKOH M HAa3bIBaTh 00JIACTH
Hemonctparmu. Kosnekumn WX TIPUMEHEHUSI.
«lIlmacTmaccer», «BomokHay. YcranaBiauBaTh €JUHCTBO
OO6pa3ibl HEOPraHUIECKUX OpraHuvYecKou u
TOJIMMEPOB — BEIIECTB HEOPraHUYECKOW XMMHUU Ha
ATOMHOM CTPYKTYpBI npuMepe HEOPraHNIECKUX

MOJIMMEPOB
9 JucnepcHsie [lonsite o aucnepcHoi ¢aze u | XapakTepu3oBaTh pa3IUyHbIE
CHCTEMBI JTUCTIEPCUOHHOM cpene. | TUIBI JUCTIEPCHBIX CHCTEM Ha

ArperatHoe COCTOSIHHE pa3Mep | OCHOBE arperaTHOTO COCTOSIHUS
gacTuIll (a3bl, KaK OCHOBa MJIs | JUCTIEPCHOU (Pa3wl U
KJIaccu(puKaluu  JUCIIEPCHBIX | AUCTICPCUOHHOMN CPEJIbI.
CHUCTEM. DOMYJIbCUH, CYCIEH3UH, | PacCKpbIBaTh pOJib pa3IuyHBIX
a’po30Ju — TPYIIIbI | TUTIOB IUCHEPCHBIX CUCTEM B
rpyOOIUCTIEPCHBIX CHUCTEM, WX | )KH3HH MPUPOJIBI K OOIIECTBA.
npeacTaBuTend. 3oau U reau — | [IpoBoanTh, HAOMIOAATE U
TPYIIIbI TOHKOJUCIIEPCHBIX | OMUCHIBATh XUMHUUECKUI
CHUCTEM, MX TMPEICTABUTEIU. | IKCIIEPUMEHT
IlonsTue o cuHepe3uce H
KOAryJisilyu.
JeMoHCcTparmu. Komnexuun
00pasios Ppa3IMYHbBIX
JIUCTIEPCHBIX CHUCTEM.
Cunepesuc u KOaryJsinus
Jucnepcusie cucteMsl. [loHsTHE
0 KkoJulounmax (307, TeEiH).
HcTtunHbIE pacTBOPHI
JlaGopaTopHblie OITBITHL.
[Tonyyenue KOJUIOMTHOT'O
pacTBopa  KypuHOro  Oelnka,
HCCICAOBAHNE €ro CBOWMCTB C
MOMOIIIBIO JIA3€PHOM YKa3Ku M
IPOBEICHUE €ro JeHaTypaluu.
[Tonyuyenue SMYJIbCUH
PacTUTENBHOTO macJja u
HaOJII0IeHHE 3a eé
paccioeHHUEM. Ilonyuenune
CYCIIEH3UHU «U3BECTKOBOTO
MOJIOKa» U HaONIIoAcHUE 3a eé
cequMEHTalue

10— | Tema 2. Xumuueckue peakunu (12 4) 2,3,4,5,6

21




10— | Knaccudukanms Annotponu3anus u | OnpenensaTs NPUHAIIE)KHOCTD
11 XUMHUYECKUX M30Mepu3aIus, Kak peakiuu 0e3 | XMMUYECKO# peakiiy K TOMYy
peakuuit W3MEHEHMSI COCTaBa BELIECTB. | WM MHOMY THUILYy HA OCHOBaHHUU
Annmotponuss M €€ MNPUYMHBL | IO Pa3IMYHBIX IPU3HAKOB.
Knaccudukanuss peaknwii 1o | OTpaxaTh Ha MUChME TETUIOBOM
pa3IMYHBIM ~ OCHOBAaHUAM: TO | APPEKT XUMHUUECKUX PEAKLIUH C
YHCIly U COCTaBy PEareHTOB M | IOMOIIbIO TEPMOXUMHUYECKUX
NpOAYKTOB, 1O  (ase, 1O | ypaBHEHUII.
UCIOJIb30BaHUI0  KaTaynu3aropa | [lonrBepxkaaTh
Wi (GepMeHTa, MO TEIUIOBOMY | KOJUYECTBECHHYIO
apdexty.  TepMOXUMHUYECKHE | XapaKTEPHCTUKY IK30-
YPaBHEHHUS peaKuUid. | SHAOTEPMUUYECKUX PEAKLIHI
XHUMHUYECKUE peakuuu. | pacu€TaMu I10
['oMoreHHble U TeTepOreHHbIE | TEPMOXUMHUYECKUM
peakuum.. YPaBHEHUSIM.
HemoncTpauu. PactBopenue
CEpPHOM KUCJIOTBI U AMMHUAYHOU
CEJIUTPBI U PUKCALUS TETUIOBBIX
SABJICHUM JIJIS1 3TUX MPOIIECCOB
12 CkopocThb @akTopbl, OT KOTOPBIX 3aBUCHUT | YCTAaHABJIMBATH 3aBUCUMOCTh
XUMHUYECKUX CKOPOCTh XMMHYECKHX pEaKIUi: | CKOPOCTH XUMHUECKOH peakinu
peakuuit pupoaa pearupyoumx | OT NPUPOIbl pearupyroimux
BEIIECTB, TEeMIepaTypa, | BEUIECTB, UX KOHIIEHTPAILUH,

miIomaab HUX COIMPHKOCHOBCHUSA

pearupyoomux — BEHECTB, HX
KOHLIEHTpAaLKs, MPUCYTCTBHE
katanuzaropa.  llonstue o
katanuze.  DepMeHThl,  Kak

OHOJIOTMYECKHUE KaTaJIn3aTophbI.
I/IHFI/I6I/ITOpBI, KaK «aHTOHHMBD»
KaTajiu3aToOpoB W HX 3HAYCHHC.

Ckopoctb peaxuuu, ee
3aBUCHUMOCTh  OT  Pa3IUYHBIX
(bakTopoB: MIPUPOIbI
pearupyomux BEIIECTB,
KOHIEHTPALlMU  Pearupyromux
BEIIIECTB, TEeMIepaTyphl,
IO PEaKIMOHHON
MOBEPXHOCTH, HaTNYUs
KaTanau3aTopa. Ponp

KaTaJIM3aTOpOB B IMpUpPOAEC U
IIPOMBIIIUIEHHOM IIPOU3BOJICTBE
JeMoHcTpanuu.
B3aumonenicTBus pacTBOpoB
COJISIHOM, CEpHOM U YKCYCHOM
KHCIIOT OJMHAKOBOM
KOHIIEHTPALMHU C OJIMHAKOBBIMU
KycoukaMu (TpaHyjaMH) IIUHKA
M B3aUMMOJICHCTBUE OJMHAKOBBIX
KyCOUYKOB Pa3HbIX METAJIJIOB
(Marmus, ITMHKA, XKeje3a) ¢
pacTBOPOM COJITHOM KUCIIOTHI,
Kak pUMep 3aBUCUMOCTH
CKOPOCTH XMMHYECKUX PEAKIUI

TEMIIEPATYPhl U IJIOLIAAN UX
COTPUKOCHOBEHHSI.
PackpeiBats posib
KaTaan3aTopoB Kak (aKTOPOB
YBEJIIUYEHUS] CKOPOCTH
XUMHYECKOW pEaKIuu U
paccMaTpuBaTh UHTHOUTOPBI
KaK «aHTOHHUMBI»
KaTaJau3aToOpOB.
XapakTtepu3oBaTb (pepMEHTHI
Kak OMOJIOTHYECKHe
KaTaJau3aTopbl OEIKOBON
MPUPOJIBI U PACKPBIBATH UX POJIb
B [IPOTEKAHUU OMOXUMHUYECKUX
peaxiuii Ha OCHOBE
MEXMPEIMETHBIX CBSI3EH C
OMOJIOTHEH.

[TpoBoauTH, HAOMIOAATH U
OTIMCHIBATh XUMUYECKUI
AKCIIEPUMEHT




OT IIPUPOJIBI BEIIECTB.
B3aumoperictBue pacTBOpOB
THOCYJb(aTa HATPHUs
KOHIICHTPAIIUU 1 TEMIIePaTyphl

C PaCTBOPOM CEPHOM KUCIOTBHI.
MoenupoBaHHe «KUITALLIETO
cnos». I'eTeporeHHsIl KaTain3
Ha IpUMepe pa3IoKeHus
HepoKcHIa BOJIOpoia B
HPUCYTCTBUH JUOKCHIA
Maprasua.

JlaGopaTopHbI€ OTBITHI.
Hcnone3oBanue
HEOPraHMYECKUX KaTaJln3aTopOB
(coneii xxenes3a, MOAKIA KaIus) U
MIPUPOJIHBIX OOBEKTOB,
coJieprKaluX Karana3y (Celpoe
MsICO, KapTodennb) ams
pa3oXKeHus nepokcuaa

BOJIOpOJIa
13 O06paTtumMocTh Knaccudukanuss ~ xumuuecknx | OnMUChIBaTh COCTOSTHUS
XUMHYECKHAX peaknuii Mo TMPU3HAKY MX | XUMHUYECKOTO PAaBHOBECHUS U
peaKIuii. HanpaBiieHus.  lloustue 00 | mpemarath CiocoObl €ro
XHUMHYECKOE 00paTUMBIX peaKImsIX U | CMENIeHUsI B HEOOXOAUMYIO
paBHOBECHE U XUMHYECKOM PaBHOBECHH. | CTOPOHY HAa OCHOBE aHaJIn3a
CIoCOOBI €ro [Tpunnun Jle-Illatenne U | XapaKTEPUCTUKHU PEAKIIUU U
CMEIECHUS CIIOCOOBI cMemienus | npunuuna Jle-Ilarense.
XUMHUYECKOTO paBHOBecus. | [IpoBoauTk, HaOMIOAATH U
O6mras XapaKTepUCTUKA | ONMHUCHIBATh XUMHUUECKUI
peakuuii CHHTE30B aMMHaKa W | SKCIEPUMEHT
oKcHJIa cepoi(VI) u
paccMoTpeHue yCIOBUM
CMEIICHHUS MX paBHOBECHsS Ha
npousBojcTBe.  OOGpaTUMOCThH
peaKui. XUMHYECKoe
paBHOBECHME U €ro CMeIleHHE
noja  JEHCTBHEM  Pa3IUYHBIX
(hakTOpOB (KOHIIEHTpAaITUs
peareHToB  WJIM  IMPOJIYKTOB
peaxIu, JaBJICHUE,
TeMIeparypa) s  CO3JaHHs
OTNTUMAJIbHBIX yCIOBUH
MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB.
JemoncTtparmu. CmenieHue
paBHOBecus B cucteme Fed* +
3CNS™ < Fe(CNS)3
JIabopaTopHBIE OMBITHI.
Nnmroctpanus npaBuia
Beproine Ha mpakTuke —
MPOBEIACHUE PEAKIUH C
oOpa3oBaHUEM OCaJIKa, raza u
BOJIBI
14— | I'maponus OO6patuMslii 1 HEOOPATUMBIA OnpenensTs TUI THAPOIN3A




15

ruposn3bl. ['uaponus coneu u
ero Tuel. ['uaponns
OPraHUYeCKUX COCIMHEHUH B
YKUBBIX OPraHU3MOB, KaK OCHOBA
oOmena Bemiects. [lonsitre 00
JHEpPreTHIecKoM oOMeHe B
KJIETKE W pOJIM TUJIPOJIH3a B
HéM. Peakiiuu B pacTBOpax
aneKkTposuToB. pH pacTBopa Kak
II0Ka3aTeilb KUCIOTHOCTH
cpensl. ['naponus conen.
3HaueHue rupoJIn3a B
OMOJIOTMYECKIX 0OMEHHBIX
npoleccax.

JlaGopaTopHbIE OIBITHI.
HcnpiTanue uHaIuKaTopaMu
Cpebl paCTBOPOB COJIEH
pPa3IUYHBIX THUIIOB.

COJIM Ha OCHOBE aHalIM3a eé
cocTapa.

KnaccudummpoBars ruapoan3
coleit

M0 KaTUOHY U aHUOHY.
XapakTepu3oBaThb poJib
TUIPOIIN3a OPraHUYECKUX
COCOMHCHHUHN, KaK XUMHYICCKOMN
OCHOBEI 00OMEHA BEIICCTB U
SHEPTUHU B KUBBIX OpraHU3Max.
[IpoBoauTh, HAOMIOAATH U
OIMMCBLIBATH XUMUYCCKUI
HKCIIEPUMEHT

16

OKUCITUTENBHO-
BOCCTAHOBUTEIIHLHBI
€ peaxIuu

CreneHb OKUCIEHHS UM €€
ompeneneHue 1o  (opmynam
OpPraHUYECKUX "
HEOPraHMYeCKUX BEIIIECTB.
OneMeHTHl HW BeEIIecTBa, Kak
OKHCJIMUTETN U BOCCTAHOBUTEIH.
[Tonsitue 0 npoieccax
OKHUCJICHUSI M BOCCTaHOBJICHHUSI.
CocraBneHnue YpaBHEHUH
XMMHUYECKUX PEaKINil Ha OCHOBE

3JIEKTPOHHOTO OanaHca.
OKHCIIUTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU B
NpUpOaE,  IPOU3BOJICTBEHHBIX
npolieccax u
JKU3HEAEATEILHOCTH
OpraHu3MOB. OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJILHBIE  CBOMCTBA

MPOCTHIX BEIECTB — METAIOB
TJIaBHBIX U MOOOYHBIX TOTPYIII
(Menp, Kene30) W HEMETAJIOB:
BOJIOpO/IA, KHCJIOPOJIa,
rajIoreHoB, CepHI, asoTa,
tdocdopa, yrnepoaa, KpeMHUS
JeMoHcTpanmu.
BzauMopelicTBue IUHKA C
COJITHOM KMCJIOTOW U HUTPATOM
cepebpa.

JIabopaTopHBIE OMBITHI.
OKHCIUTEIBHO-
BOCCTaHOBHUTEIbHAS PEaKIUs U
peaxius 0OMeHa Ha mpuMepe
B3aUMO/ICHCTBUS PaCTBOPOB
cynbdara meau(ll) c xxenezom u
PacTBOPOM IIEIOYH.

Ornpenenars OKUCIUTENBHO-
BOCCTAaHOBUTCIIBHBIC PEAKITNHN
KaK TIPOIIECCHI C UBMEHECHUEM
CTETEHEN OKHUCIICHUS SJIEMEHTOB
BCIICCTB, YHAaCTBYIOIIIUX B
peaxiuu.

Paznuyars okuciauTens u
BOCCTaHOBUTEJb, IPOLIECCHI
OKHUCJICHHSI U BOCCTAHOBJICHHUSL.
CocraBnars ypaBueHusi OBP na
OCHOBE JIEKTPOHHOTO OajaHca.
[TpoBoauTH, HAOIIOAATH U
OTIMCHIBATh XUMUYECKHUI
SKCIIEPUMEHT




17- | Dnexrponus XapakTepucTuka IeKTposin3a, | OmUCBIBATh AIEKTPOJIN3 KaK

18 pacIiiaBoB u KaK OKHCIIUTENbHO- OKHUCIIMTEIBHO-
pacTBOpOB. BOCCTaHOBUTEJIBHOIO IIPOLIECCA. | BOCCTAHOBUTENBHBIN MpOLIECC.
[IpakTueckoe OCOGeHHOCTH AIIEKTPOIIN3A, Paznnuats 3nexTponaus
IIPUMEHEHHE MIPOTEKAIOILETO B pacTBOpax pacIulaBoOB U BOJIHBIX
AJIEKTPOJIN3a aneKTponuToB. IIpakTueckoe pacTBOpPOB.

IPUMEHEHHUE JIEKTPOJIU3a: XapakTepus3oBarb
HOJIy4YEHHUE TrajOreHoB, IIPAKTUYECKOE 3HAaUCHHE
BOJOpOJia, KUCIIOPOAa, AJIEKTPOJIN3a Ha IPUMEpe
IIEJIOYHBIX METAJIJIOB U MOJIy4EHUS! aKTUBHBIX METAJJIOB
IIEJI0YEH, a TAK)KE ATFOMUHUS U HEMETAJLJIOB, a TAKXKE
AJIEKTPOJIU30M PAcIlJIaBOB U raJIbBaHOIUIACTUKH,
PacTBOPOB COEMHEHHM ITHX raJbBaHOCTEIUH,
anemeHTOoB. [loHsaTHe 0 paduHUPOBAHNH [IBETHBIX
raJlbBaHOIJIaCTHKE, METaJIJIOB
raJlbBaHOCTETUH,

paduHUPOBAHUU IIBETHBIX

METAJIOB DJIEKTPOIIN3

PacTBOPOB M PacIlIaBOB.

[IpumeHenue anexTpoinnsa B

MIPOMBIIIIJIEHHOCTH. .

JeMoHCTparmu.

Konctpynposanue moaenu

3IEKTPOIU3EPA.

Buneodparmenr ¢

IIPOMBIIIJIEHHONW YCTaHOBKH JUIS

MIOJIy4EHUS AFOMUHUS

19 [IpakTnueckas Pemenue skcnepuMenTanbubix | [ImanupoBaTh, IpOBOAUTH
pabota Ne 1. 3a7a4 1o TeMe « XuMU4ecKast HaOJIFOIATh U OIMCHIBATH
Pemenue peakuus» XMMHMYECKUN YKCIIEPUMEHT C
JKCIEPUMEHTAIIbH COOJIIO/ICHUEM ITPABUII TEXHUKU
BIX 3aJa4 10 TEME 0€3011aCHOCTH
«XuMu4eckas
peakuus»

20 IToBTOpEHUE U TectupoBanue, pemenue 3agad | BeIMOIHATH TECTHI, pelaTh
00o01eHue Y YIPaKHEHUH 10 TeMe 3aJ]a4i U yIPa)KHEHHUS 110 TEME.
U3Y4YEHHOTO ITpoBOIUTH OLIEHKY

COOCTBEHHBIX JIOCTUXEHUH B
YCBOCHHH TEMBI.
KoppekrupoBarb cBOM 3HaHUS B
COOTBETCTBUU C INIAHUPYEMbBIM
pE3yIBTaTOM

21 KonTtponsHas padora Ne 1 «CtpoeHue BemiecTBa. XUMHUYECKast peakLus»

22— | Tema 3. BemecTtBa 1 ux cBoicrna (9 4) 1,2,3,4,6

30

22 Meranibt dusnueckue cBoiicTBa | XapakTepu3oBaTh (pu3nueckKue

METaJUIOB, Kak (YHKIUS HX | U XMUMHYECKHE CBOJMCTBA
cTpoeHus. JlemeHue MeETaIOB | METAJUIOB KaK (byHKIIIO
Ha IPyNIbl B TEXHUKE U XUMHUU. | CTPOEHUSI ~ UX  aTOMOB W
XuMuueckue CBOICTBA | KPUCTAJUIOB Ha OCHOBE
METaJIOB u | npeacraBienuii o6 OBP u
EKTPOXUMUYECKUI pAn | TOJIOKEHUs METaJJIOB B
HaIPSHKECHUH. Ilonsitue 0 | DIEKTPOXUMHUYECKOM pany




METAJUIOTEPMUU
(aJIFOMMHOTEPMHUH,
MarsHuerepmuu u 1p.). Kopposus
METAJUIOB:  BHJIBI  KOPPO3UH,
CIOCOOBI 3aIUTHl METAJIOB OT
KOPPO3HH.

Hemonctpammu. Komnexkuus
MeTaioB. Bzanmopaeiicterue
KOHIEHTPUPOBAHHOW a30THOM
KHUCIIOTHI ¢ Me/Ib10. Bembiika
TepMUTHOM cmecu. [lopTper

H. H. bekeroBa

HaIPsKECHUN.
Hab6ntonate 1 onuckiBaTh
XUMHYECKUN SKCIIEPUMEHT

23 Hewmeranbr. Hemeranner kak oxucinutenu. | OnucbiBaTh 0COOCHHOCTH
bnaropoansie razel | Hemetamist KaK | MOJIO’KEHHSI HEMETAIIOB B
BOCCTAaHOBUTEIIM. Psn | Tlepuonnueckoit Tabnuue /. U.
AIEKTPOOTPUIIATETHLHOCTH. MeneneeBa, CTpOCHHE UX
NueptHbie wiu GnaropojHbie | aTOMOB M KPUCTAILIOB.
rassl WNuepTHbIE win | CpaBHUBATh CIIOCOOHOCTH K
0JIarOpOIHBIC Ta3kI. . AJUIOTPOTIHH C METAJIJIaMHU.
Hemonctparmu. Komnexmus Xapaktepu3oBaTh 0011IHe
HEMETAJIJIOB. XUMUYECKHE CBOMCTBA
Bcenbimka uépHoro nopoxa. HeMmeTauioB B ceeTte OBP u nx
BriTecHeHMe rajJoreHoB U3 ux MOJIOKEHHUS HEMETAJIOB B PAY
pPacTBOPOB JAPYTUMHU TaJOTEHAMHU | AJIEKTPOOTPHUIATEIIHHOCTH.
HaOironates ¥ OnuCHIBATh
XUMUYECKUN IKCIIEPUMEHT
24 Kucnotsr Kucnoret ¢ TOukm 3peHus | COOTHOCUTH IPEACTaBUTENCH
HEOPraHUYECKHE U | AaTOMHO-MOJIEKYJISIPHOTO OPraHUYEeCKUX U
OpraHUYEeCKHe yuyeHus. Kucnorel ¢ TOYKH | HEOPraHUYECKUX KUCIOT C
3pEeHUs TEOPHUH | COOTBETCTBYIOILIEH
3JIEKTPOJIUTUUECKON KJIaCCU(DUKAITMOHHOM TPYIIITOM.
muccouranuu. Kuciaotel ¢ Touku | OnuceiBaTh 00LIME CBOKWCTBA
3p€HHUs] NPOTOHHOW  TEOPHUH. | OPraHUUYECKUX U
OO0mue XUMHUYECKHE CBOMCTBA | HEOPraHUYECKUX KUCIIOT B
KHCJIOT. Knaccudukanus | ceere TOJ u ¢ mo3uiuun
KHCIIOT. OKHCIICHUS-BOCCTaHOBIICHUS
JlaGopaTopHBI OMBIT. KaTHMOHA BOJOPOJa UJIM aHUOHA
UccnenoBanue KHCJIOTHOT'O OCTAaTKa.
KOHI[EHTPUPOBAHHBIX pacTBOPOB | OnpenensiTh 0COOEHHOCTH
COJISTHOM U YKCYCHOM KUCJIOT XUMUYECKUX CBOMCTB a30THOM,
KareJbHbIM METOJO0M IIPU UX KOHILIEHTPUPOBAHHOM CEpHOU U
pa30aBiIeHUU BOJOH. MYPaBbUHOM KHUCIIOT.
[TpoBoauTH, HAOMIOIATH U
OOBSCHATH PE3YIbTATHI
MPOBEAEHHOTO XUMHUYECKOTO
HKCIIEPUMEHTA
25 OcHoBaHus OcHoBaHust ¢ TOYKM 3peHus | ONUCHIBaTh HEOPraHUYECKUE
HEOPraHUYECKHE U | AaTOMHO-MOJIEKYJISIPHOTO ocHoBaHus B cBete TO/I.
OpraHUYeCcKUe yueHus. OCHOBaHMSI C TOYKHU | XapakTEepU30BaTh CBOWCTBA
3peHUs TEOPUH | OPraHUYECKUX U
3IEKTPOJIUTUUECKOU HEOPraHUYeCKHX
mucconuanui.  OcHOBaHHSI € | OECKHIIOPOIHBIX OCHOBAHUI B
TOYKA  3pEHHs  IPOTOHHOM | CBETE MPOTOHHOMN TEOPHUHU.
TEOPHH. Knaccuduxkanus | [IpoBoauts, Habmo0aTh U
OCHOBAHMM. XUMHUYECKHE | ONMUCHLIBATH XUMUYECKUI




CBOWCTBA  OPraHUYECKHX U | SKCIEPUMEHT
HEOPraHUYECKUX OCHOBAHHUM.
HemoncTpanuu. Komnexkuus
LIETI0YEN U aMHUHOB.
B3aumonerictBue napos
KOHIICHTPUPOBAHHBIX PACTBOPOB
COJITHOM KMCJIOTBI U aMMHUaKa
(«mpIM Ge3 oras»). [lomydenne
aMMMaKa ¥ U3y4€HHUE ero
CBOWCTB.
JlaGopaTopHbI€ OMBITHI.
[Tosryuenne HepacTBOPUMOTO
TUAPOKCHUIA U €T0
B3aMMOJICHCTBHE C KUCIOTOMN
26 AmpoTepHbie Heoprannueckue ampotepusie | XapakTepu3oBaTh
COCTMHEHUS COCIMHEHUS: OKCUJIBI U OpraHuYecKue u
HEOPraHUYeCKHe U | TUJIPOKCUJIbI, — UX CBOWCTBA U | HEOpraHuueckue ampoTepHbIS
OpraHUYEeCKUe nonxydeHue. AMGoTepHbIe COCIMHEHUS KaK BEIIECTBA C
OPraHUYeCKUE COCAUHEHU Ha JBONCTBEHHON (yHKIIHEH
puMepe aMUHOKHUCIIOT. KHCIIOTHO-OCHOBHBIX CBOMCTB.
[lenrrupl 1 menTUAHAS CBS3H. ApryMeHTHpOBATh CBOMCTBA
JemoHcTpammu. Paznnunsle AMUHOKHCJIOT KaK aM(OTEepHBIX
CJy4ad B3auMOJICHCTBUSA OPraHNYECKUX COCTMHEHU M.
pacTBOPOB coJiel aFOMUHUS ¢cO | PackpbIiBaTh Ha OCHOBE
ENOYBIO. MEXIIPEAMETHBIX CBA3EH C
JlaGopaTopHBIE OTIBITHI. OMOJIOTHEN POJTh AMUHOKHUCIIOT
[Tonyuenue amdoTepHOro B OpPTraHU3ALUU KU3HU
TUAPOKCUIA U U3YyYEHHUE ETO
CBONCTB
27 Comu Knaccuduxkanus coJieid. | XapakTepu3oBaTh COJIA
XKéctkocTh BOABI U CIOCOOBI €€ | OpraHUYECKUX U
YCTpaHEHHS. [lepexon | HEOPraHMYECKUX KUCIIOT B
kapOoHaTa B TUAPOKapOOHAT U | CBETE TEOPUU
obpatHo. OOmME XUMHUYECKHE | DIEKTPOIUTHUECKON
CBOMCTBA COJIEH. UCCOLIAIINH.
Jemonctpauu. [lonyyenue COoOTHOCUTH IIpEICTaBUTENEH
#KECTKOU BOJIbI U YCTPAHEHHE €€ | COJIE OPraHUYECKUX U
HKECTKOCTH. HEOPraHUYECKUX KUCIIOT C
JlabGopaTopHbIE OIBITHI. COOTBETCTBYIOLIEH
[IpoBeneHne KaueCTBEHHbBIX KJIaCCU(PUKAIMOHHON TPYIIIOH.
peakuuii o ONpeeICHUI0 XapakTepu3oBaTh KECTKOCTh
COCTaBa COJIH. BOJIbI U TIpEAJIaraTh CrocoObl e€
YCTpaHEHHS.
OnuceiBaTh 001IIME CBOWCTBA
coneii B ceeTe TO/I.
[TpoBoauTH, HAOMIOIATH U
ONHUCBHIBATh XUMUYECKUI
HKCIIEPUMEHT
28 [IpakTuueckas Pemienne skcnepumenTanbubix | [InanupoBars, mpoBOAUTD,
pabota Ne 2. 3ama4 1o Teme: «BerecTBa u ux | HaOIIOAATH U OMHICHIBATH
Pemenue CBOMCTBa» XUMHYECKUNA IKCIIEPUMEHT C
AKCIIEPUMEHTAIIbH cOOIOICHNEM MPaBUI TEXHUKHU

BIX 3aJa4 I10 TeEME
«BemecTBa 1 ux

0€e30I1aCHOCTH




CBOMCTBa»

29 IToBTOpEeHue n TectupoBaHue, pelieHue 3a1a4 | BpINOJIHATH TECTHI, pelaTh
00001IIeHNE TEMBI | U YIIPAKHEHHH 110 TEME 3a/1a4d U YIPAXHEHUS 110 TEME.
[IpoBOAUTH OLIEHKY
COOCTBEHHBIX JOCTHKCHUM B
YCBOEHUU TEMBI.
KoppektupoBaTh CBOM 3HaHHS B
COOTBETCTBUU C TUTAHUPYEMBIM
pe3yinbTaTOM
30 KonTponsHas padora Ne 2 «BemiecTBa 1 X CBOWCTBa»
31— | Tema 4. Xumusi u coBpeMeHHOe 00111ecTBO (4 4) 1,2, 3, 4,
34 5,6
31 XuMuueckas [TonaTHe 0 XMUMUYECKOMN XapakTepru3oBaTh XUMHYECKYIO
TEXHOJIOTUS TEXHOJIOTHH. XUMHUYECKHE TEXHOJIOTHIO KaK
peaKkifu B IPOU3BOJICTBE MIPOU3BOIUTENHHYIO CUITY
amMMmuaka u Metanosa. Oomas oO1ecTBa.
KJaccuuKanmoHHas OnuceIBaTh XUMHUYECKHE
XapaKTEPUCTHKA PEaKITUN IIPOLIECCHI, JIEKAIE B OCHOBE
CHHTE3a B TIPOU3BOJICTBE ITUX MIPOU3BOJICTBA aMMHUaKa 1
npoaykToB. Haydnsie METaHOJIa, C IOMOIIBI POJTHOTO
TIPUHIIUTIBI, JIXKAIINE B OCHOBE | SI3BIKA M SI3bIKA XHUMUH.
MMPOU3BOJICTBA aMMHAKa U YcranaBiuBaTh aHAJIOTUH
MeTaHosa. CpaBHEHHE 3TUX MEXIy JBYMS IIPOU3BOJICTBAMH.
npoun3BoicTB. Hayunbie metoasl | @opMynupoBath 00IIme
[MO3HAHUS B XUMUH. VICTOUHMKHM | Hay4yHbIE IPUHIUIIBI
XUMHUYECKON MHGOpMaIIH. XUMHUYECKOTO MPOU3BOJICTBA
[Touck napOpMaLIIH TTO
Ha3BaHUAM, UICHTH(PHUKATOPAM,
CTPYKTYpPHBIM (popMyram.
MopenupoBaHue XUMUYECKUX
IIPOLIECCOB U SBJICHU,
XUMUYECKU aHAJIU3 U CUHTE3
KaK METOJbl HAy4YHOI'O
MO3HAHMUSL.
HemoHctpanuu. Moaenu
IPOMBIIUIEHHBIX YCTAHOBOK
MOJIY4EeHHS] CEPHOU KUCIIOTHI U
CUHTE3a aMMHaKa
32 Xumuueckas MapkupoBKa yakOBOUYHBIX ApryMeHTupoBath

IPaMOTHOCTb KaK
KOMIIOHEHT O0LIeH
KYJIBTYPbI
yeJIoBeKa

MaTEpUasoB, NIEKTPOHUKHU U
OBITOBOI TEXHUKH,
9KOJIOTUYHOI'0 TOBApa,
IIPOJYKTOB ITUTAHUS, STUKETOK
10 YXOAY 3a OHEKAOU. . Xumus
U 310poBbe. JIekapcTsa,
(epMeHTHI, BATAMUHBI,
TOPMOHBI, MUHEPAJIbHBIE BOJIBL.
[Ipo6nemsl, cBsI3aHHBIE C
IIPUMEHEHHUEM JIEKAPCTBEHHBIX
npenaparos. Bpennsie
MIPUBBIYKH U (HaKTOPBI,
pa3pyllaroIIue 310pOBbE
(xypenue, ynorpeOieHnue
QJIKOT0JIs1, HAPKOMaHU).

HEOOXOIMMOCTh XUMHYECKON
IPaMOTHOCTH KaK KOMIIOHECHTA
OOIIEKyIbTYpHOU
KOMITETEHTHOCTH YEJIOBEKa.
YMeTs nosrydats He00X0IUMMYIO
UH(pOpPMAIIHIO C MAPKUPOBOK Ha
YIaKOBKaX pa3lnYHbIX
NPOMBIIUICHHBIX U
IPOJIOBOJILCTBEHHBIX TOBAPOB




PanmonansHO€ nuranue.
[Mummessie no6aBku. OCHOBBI
MMUIIEBON XUMUHU.

XuMUs B TIOBCETHEBHOM KU3HMU.
Moroniue 1 YuCTAIINE CPEICTBA.
CpencrBa 60pb0BI ¢ OBITOBEIMU
HACEKOMBIMU: PEIEIUICHTHI,
uHcektunuabl. CpeacTsa
JUYHOU TUTHEHBI U KOCMETHKH.
[IpaBuna Ge3omacHO pabOTHI ¢
€IKUMHU, TOPIOYHMH U
TOKCHUYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOW XUMHH.
XUMUS U CEIbCKOE XO3SMCTBO.
MuHepanbHbIE U OPTaHHYECKHE
ynoopenus. CpeacTBa 3aluTh
pacTeHui.

XHUMHS ¥ DJHEPreTUKA.
[IpupoHbIE NCTOYHUKHN
yraeBo1opooB. IIpupoanslii n
MONYTHBIN HePTAHOM rasbl, UX
COCTaB U UCHOJIb30BaHUE.
CocraB HedTu U ee
niepepadoTka. HedrenmpoaykTer.
OxTaHoBO€ YHCIIO OEH3UHA.
OxpaHa OKpy-Karoleu cpeabl
npu HedTenepepaboTKe 1
TPAHCTIOPTUPOBKE
He(TEempOyKTOB.
AnbTepHaTUBHBIE HCTOUHUKU
SHEpPruu.

XUMHUS B CTPOUTEIILCTBE.
ement. beton. [Toadop
ONTUMAJIBHBIX CTPOUTEIBHBIX
MaTepuajIoB B MPAKTUYECKOU
JeSITeIbHOCTH YeJIOBEKa.
XUMUS U IKOJIOTUSL.
XUMHUYECKOE 3arpsi3HeHNE
OKpPY’KaIoIllel Cpe/bl U ero
nocneactus. OxpaHa
rupocdepsl, MOYBHI,
atMocdepsl, GIopsl U GayHbI OT
XUMHUYECKOTO 3arps3HEHUs
JeMoHcTpanmu.
BuneodparmeHnTs! u cinaidisl o
CTENEHU FKOJIOTUYECKOU
YUCTOTHI TOBapA.
JIabopaTopHBIE OMBITHI.
N3yuenne MapkupoBOK
pa3IMYHBIX BUJIOB
MPOMBILIJIEHHBIX U
MPOI0BOJILCTBEHHBIX TOBAPOB

33—
34

IloBTOpeHue n 0000menue kypca. I[lonBenenue nTOroB yuedOHOro roga




Jemoncrpanuu xumus 10 kiaacc . Hekotopsie 001ue XMMHYECKHE CBOMCTBA
OpraHUYeCcKUX BEUIECTB: X TOPEHUE, IUIaBJICHUE U OOYTIMBaHHE.

Mogenu (mapocTepKHEBbIE M OOBEMHBIE) MOJIEKYJ OPraHUYeCKHX COCIMHEHHUI
pa3HbIX KJIacCoB.

Onpenenenne 3IEMEHTHOIO COCTaBa OPraHUYECKUX COETUHEHUM.

['openue npenenbHbIX U HENPEAETbHBIX YIIIEBOJOPOIOB: METaHa, 3TaHa, aleTHIICHA.
KauecTBeHHBIE peakuMu Ha HENpeAeNbHbIE YIJIEBOJOPOAbI: 00EClBEUMBAHUE
STHJICHOM U aleTHJICHOM pAacTBOPOB II€PMaHTaHaTa Kajius M OpPOMHOW BOBI.
OTtHoleHne 0eH301a K 3TUM OKHCITUTEIISM.

Jerunparanus 3TaHoJIA.

I'maponus xap6una kanpuus. Komrekunu «Hedts u Hedrenpoaykrey, «KameHHBIH
YToJb U MPOJIYKTHI €ro nepepadoTkuy, «Kaydaykuy».

Kapra nonesnbix uckonaemoix PO.

Komnekuun kaydykoB, IUIacTMAacc, CHHTETHYECKHUX BOJIOKOH W M3JEIUN U3 HHX.
@depMeHTAaTUBHOE pa3joKEHHE TMEpOKCHAa BOAOPOJa C TIOMOIIBI0 KaTaja3bl
CBEXEHATEPTHIX MOPKOBU HJIN KapTOdes.

JlabopaTopHbIe ONBITHI.

JlaGopartopubiii onbIT Nel M3rotoBiieHne MoeNnei OpraHnueCKuX COEAMHEHUN.
JladopaTopublii onbIT Ne2 OGHapyx)eHHe MPOIYKTOB TOpeHUs cBeud. VccienoBanne CBOWCTB
Kay4yKOB.

JladopaTopHblii onbIT Ne3 CpaBHEHHE CKOPOCTH UCITAPEHUS BOJIBI M 3TAHOJIA.
JladopaTopHblii onbIT Ne4 PacTBOPHMMOCTB INIMIIEPHUHA B BOJIE.

JladopaTopHbIii onbIT NeS Xumudeckue CBONCTBA YKCYCHOM KHUCIIOTBI.

JlaGoparopubiii onbIT Ne6 OnpeneneHne HEMPEASIbHOCTH PACTUTEIBHOTO Maca.
JladopaTopHblii onbIT Ne7 MneHTudukanus Kpaxmaia B HEKOTOPBIX MPOAYKTaX MATAHUS.
JlaGopaTropubiii onbIT Ne8 M3roTroBiieHNE KpaxMaabHOTO KIEHcTepa.

JlaGoparopubiii onbIT Ne9 N3rotoBiieHre MOIENIE MOJIEKYJT aMUHOB.

JlaGoparopubiii onbIT Nel() M3roToBiieHrE MOIEIA MOJIEKYJIbI TJIMIIUHA

JlaGoparopubiii onbIT Nell1O3HakOMIIEHHE C KOJUIEKIMSAMH Kay4dyKOB, IIJIACTMACC U BOJIOKOH

JemoncTpanuu xumus 11 kaacc. .

[Tepuoanueckoit cucrembl xumudeckux anemeHToB Jl. 1. MeHneneeBa B pa3nuuHbIX (hopmax.
Moienp HOHHOM KPUCTAJUTMYECKOM PEIIETKY HA TPUMEpE XJIOpUJIa HATPHUSL.

Musnepaiibl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIIETKON: KaIbIIUT, TAIUT.

Mogenu MOJEKYISIpHOM KPUCTAJUIMYECKON PEMIETKH Ha MPUMEPE «CYXOTo JIbJa» WIM oja u
ATOMHOM KPUCTATMYECKOHN PEMIETKH Ha MpUMepe aliMasa, rpaduTa Uiy KBapiia.

Mopenb MoJsipHOTro 00BEMA Ta3a.

Mojienu KpUCTaUIMYECKUX PEMIETOK HEKOTOPBIX METAJIIOB.

Komnexkuun 00pa3iioB pa3IMuHbIX JUCTIEPCHBIX CHCTEM.

CuHepesuc 1 KoaryJsiusl.

PactBopeHue cepHO#l KHUCIOTHI U aMMHAYHOW CENMTPBI U (DUKCAIUS TEIUIOBBIX SBICHHH IS
3TUX IPOLECCOB.

B3anmopnencTBus pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM KHCIJIOT OJMHAKOBOW KOHLEHTPALMHU
C OJMHAKOBBIMU KycOYykamMu (TpaHylaMH) IIUHKAa W B3aUMOJICHCTBUE OJMHAKOBBIX KYCOUKOB
pa3HbIX MeETauIOB (MarHus, IMHKA, Kele3a) C PacTBOPOM COJSHOW KHCIOTBI, KaK MpHUMEp
3aBUCUMOCTH CKOPOCTH XMMHUYECKHUX PEAKIIUN OT IPUPOJIBI BEILIECTB.

BsaumoseiicTBue pacTBopoB THOCYNb(aTa HATPUS KOHIIEHTPAIMU U TEMIIEPATypPhl C pACTBOPOM
CEpPHOM KUCIIOTBHL.

MoenupoBaHHUe «KUITALLIETO CHOS.

Hcnonp3oBaHre HEOPraHUYECKUX KaTaIM3aTOPOB (CoJyiel xene3a, Hoauaa Kajlus) U TPUPOIHBIX
00BEKTOB, COJEepXKalMX Karamasy (Celpoe Msco, KapTodenb) IS paszloKeHUs MepoKcHaa
BOJIOPOJIA.

B3aumoneiicTBue IMHKA ¢ COISTHOW KHCIOTONH HUTPATOM cepedpa, Kak MPUMEPbl OKUCIUTEIBHO -
BOCCTAHOBHTEJIBHOM peakiyii U peakuy oOMeHa.



KonctpynpoBanue Moaenu 31eKTpou3Epa.

BuneogparMeHT ¢ mpOMBIIUIEHHONW YCTAHOBKH ISl IOJTYYEHUS ATFOMUHUSL.
Kosneknus Meraiios.

Kosnexnus HemeTaiuos.

B3anMoneicTBre KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEJIBIO.

Benblilka TEpMUTHON CMECH.

Bensimka uépHoro nopoxa.

BeITecHEHME rajoreHoB U3 UX pacTBOPOB APYTMMHU IajoreHa

MHU.

B3aumonelicTBue napoB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M aMMHaKa («IbIM
0e3 OTH»).

[Tony4yenue amMuaKka U U3y4E€HHE €ro CBOMCTB.

Pasnuunble caydan B3aMMOIEHCTBHUS PACTBOPOB COJIEH aTFOMUHUS CO HIENOYBIO.
[Tony4yenue :KECTKON BOABI U yCTpaHEHUE €€ )KECTKOCTH.

JlabopaTopHble ONbITHI.

JlabopaTopublii onbiThl 1 KoHCTpynpoBaHue MOJIENN METANINYECKON XMMUUECKON CBSI3H.
JlabopaTopHblii onbIThl 2]lonydyeHre KOIOUMIHOTO pacTBOpa KypHHOTo Oelka, ucciiejloBaHne
€ro CBOMCTB ¢ MOMOIIIBIO JIA3EPHOM YKa3KH U MPOBEJICHUE €TO JIeHATYpaluH.

JladopaTopublii onbIThl 3[lonydeHne sMyabCHU PACTHTEIBHOTO Maciia M HaOmo/eHne 3a eé
pacciioeHueM.

JladopaTopHblii onbIThl 4[loydeHne CycreH3uu «M3BECTKOBOTO MOJIOKay U HAaOIIOeHUE 3a €€
CeAMMEHTAlUEN.

JlaGoparopubiii onbIThl SHiumocTpanusa npaBuia bepToiie Ha TpakTHKE — MPOBEIACHHE
peakiuii ¢ 00pa3oBaHUEM OCaJKa, T'a3a U BOJBI.

JlaGopaTopHblii ONbITHI 6] '€TepOreHHBI KaTallu3 Ha NpUMEpPE pPa3ioXKeHUs MepoKCuaa
BOJIOPO/JIa B IPUCYTCTBUU JUOKCH/IA MapraHiia.

JIaGopaTopHslii onbITel 7CMenienne paBHoBecus B cucteme Fe3* + 3CNS ™« Fe(CNS)a.
JlaGopaTropHblii onbIThl SVICIBITAHHE WHIMKATOPAMHU CPEIbl PACTBOPOB COJIEH Pa3IMYHBIX
THUIIOB.

JladopaTopHblii onbITbl YOKUCIUTEIHPHO-BOCCTAHOBUTEIbHAS PEAKIUs U peakius oOMeHa Ha
puMepe B3anuMOIeHCTBHS pacTBOPoB cynbdara meau(ll) ¢ sxene3omM u pacTBOPOM IICIIOYH.

JlaGopaTtopubiii onbIThl 10.IlonydeHre HEpaCTBOPUMOTO THIPOKCHAA U €T0 B3aUMOJICUCTBUE C
KHCIJIOTOM.

JlaGopatopubiii onbITbl 11VccienoBanue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM U
YKCYCHOM KUCIIOT KanelbHbIM METOJIOM IIPH UX pa30aBICHUH BOJOM.

Jla6opaTopuslii onbiThl 12[1onydyenne amboTepHOro TUAPOKCHAA U U3YUYEHUE €TI0 CBOMCTB.
JladopaTopHbiii onbiThl 13[IpoBefeHNe KAaUeCTBEHHBIX PEAKLMIl MO ONPENEIECHUI0 COCTaBa
COJIH.

MO3HAHUS B XUMUU. VICTOYHUKY XUMUYeCKOW HH(POPMALIUH.

JladopaTopHbIii onbIThl 14ITovck nHpOpMaIMy 0 Ha3BaHUM, HACHTH(PUKATOPAM,
CTPYKTYpPHBIM (popMymam.

JlabopaTopHblii onbITHI 1 SMoaenMpoBaHne XUMUYECKUX IIPOLIECCOB U SBJIEHUN, XUMUYECKUN
aHaJIM3 U CUHTE3 KaK METO/bl HAYYHOI'O IMO3HAHUSI.



